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Preface
Local and regional authorities play a decisive role in the attainment of the EU’s long-term climate and
energy targets. C–Track 50 aims to support local and regional authorities in energy and climate
planning, so as to contribute considerably towards achieving the 2030 and 2050 EU energy and climate
targets. More specifically, C–Track 50 will promote multi-level governance and support local and
regional authorities in developing, financing and implementing ambitious integrated sustainable
energy and climate policy action plans in order to achieve climate resilience and carbon neutrality by
2050.
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Executive Summary
Recognising the importance to facilitate local energy and climate planning, C-Track 50 has supported
numerous cities across Europe in developing local energy and climate policy plans.
This report presents a summary of each of the 108 plans developed across eleven European countries:
i.e. Austria, Croatia, France, Germany, Greece, Hungary, Latvia, Poland, Portugal, Romania and Spain.
In summary, the local energy and climate plans developed typically include the following:
•
•

•
•
•
•

A Baseline Energy / Emission inventory.
The vision and the targets set by the municipality (e.g. carbon neutrality in the long-term, often
defined as at least 80% emission reductions by 2050, as well as intermediate milestones for
2030 and 2040, to allow the systematic monitoring of progress).
Mitigation actions / measures that will be implemented to achieve the targets set.
A risk and vulnerability assessment related to Climate Change.
Climate adaptation actions to increase the resilience of the territory to climate change
Integration of other local plans and strategies (e.g. sustainable mobility and land use).

The overall structure and methodological approach is based on existing planning approaches at a
national and European level, for instance the Covenant of Mayors Guidebook, as well as multi-level
governance collaborations established. Most local energy and climate policy plans rely on back-casting,
i.e. defining the long-term target and working backwards to identify policies and actions that can be
implemented to achieve these targets. In addition, municipalities that already had in place policy plans
for 2020 or 2030, have been supported to set targets for 2050 and revise existing plans, by setting new
long-term targets and designing new measures / actions.
Finally, the table below summarises the key impacts expected to be achieved when implementing the
action plans by 2030, 2040 and 2050, in particular in terms of energy savings and CO2 emission
reductions.1 As it can be seen, impacts have not been quantified for all local authorities for all types of
impacts and all target years. Therefore, when comparing total number per target year it is important
to also consider as a minimum the number of municipalities that have quantified the impact in that
year.

1

The total impact of all local plans developed in Germany has been quantified, although not per local authority.
Quantified CO2 emission reductions and energy savings for Latvian municipalities are not presented, although
future CO2 emissions and energy consumption in 2030 and 2050 have been presented. Finally, the impact of
the plans developed (i.e. energy savings, CO2 emission reductions and budget) has not been quantified for any
of the municipalities in Romania.
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Table 1: Energy savings and CO2 emission reductions for 2030, 2040 and 2050

Judenburg
Pöls- Oberkurzheim
Fohnsdorf
Knittelfeld
Obdach
Pölstal
Seckau
Unzmarkt-Frauenburg
Weißkirchen
Zeltweg
Total in Austria
Djakovo
Kastav
Koprivnica
Krizevci
Ludbreg
Matulji
Slatina
Varazdina
Virovitica
Vodnjan-Dignano
Total in Croatia

Aggregated energy savings (MWh/year)
2030
2040
2050
38,145
77,290
139,199
37,727
76,554
122,103
17,677
35,764
71,473
30,418
61,756
118,624
8,052
16,544
34,186
12,111
24,652
43,825
2,432
4,924
10,554
2,314
4,688
10,160
14,458
31,176
58,374
61,146
124,392
203,746
224,480
457,740
812,244
152,888
180,758
206,603
46,414
54,357
60,596
197,806
240,455
271,480
92,122
137,502
188,609
69,305
91,580
103,405
59,863
67,886
76,083
77,933
93,469
107,709
353,482
454,049
537,376
139,995
171,067
196,273
23,335
25,554
27,865
1,213,143
1,516,678
1,775,997
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Aggregated CO2 emission reduction (t/year)
Budget in € million
2030
2040
2050
21,961
80,689
129,706
40,750
73,055
128,415
7,781
31,109
45,379
13,855
54,063
80,415
3,675
14,756
20,672
9,364
22,548
37,229
953
4,109
5,693
958
3,997
5,636
7,713
28,486
46,305
40,358
114,826
196,615
147,368
427,638
696,065
27,782
32,233
36,423
282
10,308
11,967
13,272
90
41,396
50,137
56,142
421
15,909
23,376
30,236
187
14,837
18,427
20,661
187
11,629
12,958
14,397
137
14,422
17,083
19,537
183
75,640
96,388
113,678
543
28,501
34,481
39,397
272
5,006
5,427
5,881
78
245,428
302,476
349,624
2,380
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Issoire Agglomeration
Forez-Est
Genevois
Monts du Lyonnais
Grand Annecy
Grand Lac
Grand Chambéry
Parc des Bauges
SYTEC
Val de Drôme
Total in France
Total in Germany
Aliartos-Thespion
Chalkis
Elliniko-Argyroupolis
Eretria
Farsala
Festos
Ilioupoli
Loutraki-Perachora-Agioi Theodoroi
Pylos-Nestor
Vari-Voula-Vouliagmeni
Vrilissia
Total in Greece

Aggregated energy savings (MWh/year)
2030
2040
2050
20,330
23,920
22,000
26,290
33,020
26,750
27,090
19,750
15,270
13,480
11,880
61,000
71,820
26,000
23,000
48,300
52,100
30,200
18,900
23,100
18,300
16,500
20,300
15,900
297,540
82,790
284,870
8,229,900
10,346,600
44,905
78,951
116,032
326,551
638,203
948,099
160,672
292,868
412,991
58,051
106,545
152,073
94,246
156,384
210,945
101,599
177,784
236,220
299,860
530,718
768,627
121,939
207,733
295,461
52,362
94,573
131,854
332,497
592,776
829,007
133,503
217,011
287,989
1,726,186
3,093,546
4,389,298
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Aggregated CO2 emission reduction (t/year)
Budget in € million
2030
2040
2050
7,400
9,880
10,000
7
13,120
12,100
45
11,030
7,690
5,840
25
1,870
6,320
6,030
6
40,000
23,700
70
6,800
6,000
15
12,300
12,700
58
8,000
8,100
10
17,000
17,100
17,100
5
4,700
6,100
10
122,220
40,990
107,670
250
6,950,700
10,863,000
21,155
30,928
39,793
329
242
369,867
485,500
2,619
122,879
182,709
236,279
1,287
35,566
56,043
71,175
358
70,577
92,605
110,447
595
132,652
195,094
252,144
859
118,806
204,405
270,630
1,896
154,315
182,453
204,842
761
68,033
111,163
135,825
526
198,024
304,173
406,795
1,778
77,454
116,014
155,345
1,070
999,704
1,845,454
2,368,774
12,078

Page | 32

Bedő
Bojt
Furta
Görbeháza
Hböszörmény
Hszoboszló
Körösszakál
Nagyhegyes
Szentpétersz,
Újszentmargita
Total in Hungary
Ádazi
Ikskile
Kegums
Lielvarde
Marupe
Ogre
Rekava
Salaspils
Sigulda
Tukums
Total in Latvia

Aggregated energy savings (MWh/year)
2030
2040
2050
64
165
300
24
148
218
235
477
841
567
985
1,403
6,005
33,590
66,335
38,198
70,303
107,154
117
260
580
437
1,376
2,026
332
763
1,357
460
1,095
1,551
46,440
109,163
181,766
-

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Aggregated CO2 emission reduction (t/year)
Budget in € million
2030
2040
2050
46
133
334
2
80
192
396
2
195
449
1,281
7
903
1,673
3,199
13
6,590
20,057
35,781
206
9,570
20,555
32,567
183
192
366
1,070
5
339
935
1,922
11
277
600
1,339
9
325
757
1,607
11
18,516
45,717
79,494
448
25
13
54
32
23
3
93
75
78
397
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Brudzew
Buk
Grabów nad Prosną
Kępno
Mycielin
Powidz
Przykona
Rawicz
Szydłowo
Trzcianka
Total in Poland
Madeira
Camara de Lobos
Funchal
Machico
Porto Santo
Ribiera Brava
Sao Vicente
Total in Portugal

Aggregated energy savings (MWh/year)
2030
2040
2050
77,917
135,734
193,525
521,144
892,116
1,295,984
34,226
99,339
144,536
19,798
31,484
42,799
129,728
192,261
262,689
37,069
58,791
92,069
819,882
1,409,725
2,031,602
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Aggregated CO2 emission reduction (t/year)
Budget in € million
2030
2040
2050
3,512
8,414
10,813
10
21,241
45,998
62,120
1
3,761
6,813
8,915
1
17,223
34,707
46,502
6
3,770
8,314
10,691
1,404
2,560
3,445
5,206
10,850
14,113
31,433
65,553
90,305
4
10,398
22,103
28,614
8,173
17,487
22,599
1
106,121
222,799
298,117
23
43,497
56,176
72,843
234,011
327,032
441,478
42,243
55,206
66,130
18,780
26,074
32,957
47,672
57,642
65,358
20,563
26,319
30,374
406,766
548,449
709,140
-
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Caso
Las Regueras
Llanes
Mieres
Navia
Parres
Ponga
SantoAdriano
SMRA
Villaviciosa
Total in Spain
Total from C-Track 50 municipalities
Number of municipalities

Aggregated energy savings (MWh/year)
2030
2040
2050
6,278
8,969
11,659
9,344
13,998
18,651
130,332
195,421
260,510
407,676
654,182
900,688
173,613
242,845
312,078
46,467
74,144
101,820
4,335
6,194
8,053
4,608
7,067
9,527
97,978
146,893
195,807
131,523
197,053
262,583
1,012,154
1,546,766
2,081,376
13,569,724
8,216,407
21,903,752
77
61
74
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Aggregated CO2 emission reduction (t/year)
Budget in € million
2030
2040
2050
2,489
3,555
4,622
4
2,721
4,049
5,377
4
31,840
47,721
63,602
31
95,062
147,133
199,203
63
36,422
49,978
63,534
<1
12,007
18,571
25,134
16
1,250
1,726
2,202
2
1,848
2,810
3,771
1
28,966
43,376
57,787
29
34,258
51,061
68,477
26
246,863
369,980
493,709
209
9,243,687
3,803,503
15,965,593
15,752
87
71
84
66
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1

Introduction

Municipalities have a key role in boosting the energy transition and alleviating the negative effects of
climate change. More specifically, local authorities are the governance level nearest to the people and
their needs and demands. In principle, they are in a much better position than national governments
to deal with matters that require local knowledge and an understanding of local needs and priorities,
such as energy planning and climate adaptation. They are also in a better position to ensure that
citizens participate effectively in the decision-making process, and in mobilising the public in
implementing sustainable energy solutions, while at the same time acting as catalysts for change.
In addition, cities consume most of the world’s energy and produce almost a third of greenhouse gas
emissions, with the biggest contributing sectors being buildings, energy production and transport. As
such, it is crucial that cities actively aim to reduce their consumption and the resulting emissions, whilst
urban density can be considered an asset for achieving a low carbon economy through more efficient
infrastructure and planning.
Cities are also particularly vulnerable to climate change, with many cities already dealing with the
adverse impacts of climate change, and its associated financial costs, for example relating to repairing
damage to infrastructure due to storms, flooding, and drought.
Overall, energy and climate planning at a local level has been encouraged through the Covenant of
Mayors for Climate & Energy initiative (CoM). This was initially launched in 2008 in Europe, with the
ambition to gather local governments to voluntarily commit to achieving and exceeding the EU climate
and energy targets. Nowadays, CoM signatories also endorse a shared vision for 2050, that is to
accelerate the decarbonisation of their territories, strengthen their capacity to adapt to unavoidable
climate change impacts, and allow their citizens to access secure, sustainable and affordable energy.
In order to turn political commitments to actions, CoM signatories commit to develop a Sustainable
Energy and Climate Action Plan (SECAP), thus further encouraging the development of local energy
and climate plans. To date, more than 10,500 municipalities across Europe are CoM signatories, with
more than 7,500 cities subsequently developing action plans.
Long term planning requires a thorough evaluation of all available local resources and needs in order
to define the current and future situation and formulate priorities of action. Therefore, municipalities
need to think in the long run so that they can sustain a clean and green city for the next generations.
Regardless of the format and type of local energy and climate plans, there are clear benefits in
developing and implementing these to accelerate the decarbonisation of the territory. The
implementation of these plans does not only positively contribute to achieving national and subnational energy and climate targets, but also ensures the sustainable development of local
communities, and supports social inclusion, innovation and economic growth.
Recognising the importance to facilitate local energy and climate planning, C-Track 50 has mobilised
and supported numerous cities across Europe to develop sustainable energy and climate policy plans
that aim to achieve carbon neutrality by 2050. In particular, technical help and guidance was provided
to formulate the above-mentioned plans, with an emphasis on sectors with high emission reduction
potential, such as buildings, and transport. The support provided was tailored to each city, taking into
account local particularities, needs and existing plans and actions. Finally, exemplar and innovative
actions were identified, shared and assessed, in terms of their suitability to replicate.
The support was provided in a variety of ways: most importantly by arranging a number of bilateral
meetings with key civil servants from the technical departments of municipalities, in particular
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individuals responsible for the development and implementation of similar plans. These meetings were
followed by phone calls, emails (disseminating state-of-the-art material and documents) and
teleconferences, as deemed necessary.
Overall, more than 100 local energy and climate plans have been formulated in Austria, Croatia,
France, Germany, Greece, Hungary, Latvia, Poland, Portugal, Romania and Spain. Thus, C-Track 50 has
helped a plethora of cities across Europe to identify appropriate actions, design these and plan their
implementation in order to achieve carbon neutrality in the long-term.
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2

Austria

2.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Judenburg
2.1.1

Introduction

The optimization of energy efficiency and the achievement of climate neutrality in 2030 is the declared
goal of the municipality of Judenburg. To crown this endeavour with success, there is a general need
for better networking and interaction at all political levels, interregional exchange, and promotion of
general cooperation.
Judenburg recognized the urgency of a proactive approach to environmental protection as early as the
mid-1980s and initiated a path toward greater energy efficiency, reduction of greenhouse gas
emissions and waste prevention. Since such major upheavals always involve enormous efforts that
must be taken on continuously over the long term, Judenburg has networked communally, regionally,
and nationally from the very beginning to benefit from synergies as well as to pass on assistance to
third parties. This attitude is one reason for the participation in the program C-Track 50, which mainly
promotes support in inter-municipal climate and energy planning between governmental and
intergovernmental institutions of all levels and helps the municipality of Judenburg to implement longterm climate goals.

2.1.2

Current state of play

The municipality of Judenburg recognized early on that it is necessary to actively counteract the
increasing global warming and to proactively side with environmentalists in order to generate
measures to put a stop to global warming. Therefore, the city introduced the office of the
environmental department already in 1986 and joined already in 1992, as the second Styrian
municipality ever, the "Klimabündnis Österreich" (Climate Alliance Austria), which has committed itself
to first goals for the reduction of greenhouse gas emissions. Thus, the year 1992 can be taken as the
base year for the measurement of CO2. In the same decade, the Energy Agency Upper Styria was
founded to support the municipalities with energy consulting in the field of renewable energy and
energy efficiency. In 2006, the binding contract with the "e5 Program for Energy Efficient
Municipalities" followed in order to achieve continuous implementation of measures and audits to
measure municipal progress in climate protection - the Municipality of Judenburg has continuously
developed and was awarded all achievable "e*s" in 2017. In 2011, Judenburg joined the "Covenant of
Mayors" and within this framework committed to a CO2 emissions reduction target of 28% between
1990 and 2020. According to current data, this target has been more than achieved. In 2019, Judenburg
joined the project "Climate and Energy Model Region Murtal". The aim of this project is to guarantee
the maximum increase in energy efficiency in buildings, mobility, and other manufacturing processes
and to substitute fossil energy sources with renewable energy such as biomass, industrial waste heat,
solar energy and wind and hydropower.
Stadtwerke Judenburg AG as a multi-utility company
Through Stadtwerke Judenburg AG, the municipality has its own utility company, which ensures
essential parts of the supply and disposal for all areas of life. In addition to electricity production and
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supply, this also includes heat supply, Internet, and cable TV, drinking water supply, wastewater, and
waste disposal, electrical and GWH installations and even burial services.
Renewable electricity production
Stadtwerke Judenburg ensures the town's electricity supply and produces a large part of the electricity
itself from renewable energy sources. At the Judenburg site, the Stadtwerke operate, among other
things, three hydroelectric power plants on the River Mur. The planned revitalization will combine the
three barrages into a state-of-the-art run-of-river power plant. In the process, the output will be
increased to 6.3 MW and green electricity generation to 30.3 GWh/a. In addition, it also operates PV
plants on open spaces and buildings, the largest of which are in Judenburg West with a total output of
1.2 MWp, in some cases even with citizen participation. A further expansion on roof areas of public
buildings has already been decided.
Heat supply
In the field of heat supply, a large district heating network has been set up by the municipal utility,
while in the Murdorf district an older heating network is operated by KELAG. An infrastructure heat
pipeline connects these heating networks with the pulp and paper mill in Pöls, where waste heat is
decoupled for the region - and thus also made available to Judenburg. CO2-free heat is thus supplied
to public buildings, service buildings and to trade and industry. A large part of the town area is supplied
by this.
Part of the heat supply is still ensured by natural gas, for individual properties biomass, oil heating,
electricity night storage heating and heat pumps are also used. Solar thermal energy is used to
generate hot water and, in some cases, to support the heating system.
Mobility
Judenburg is well connected to the high-ranking road and rail network. The public transport system is
excellent. Judenburg is located on the southern railroad line and has a railroad station. In addition, the
municipality is also excellently linked to the surrounding communities by the regional bus network
(Aichfeldbus) (15-minute intervals). Judenburg also operates its own city bus line, which is powered by
an electric bus. Electromobility is under development, charging infrastructure is provided at the main
square and other places.
Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via the district heating system.
Public street lighting has been largely converted to LED systems and optimized. There is a need for
action in thermal building renovation. Due to the older building stock, there is also a corresponding
potential for savings through thermal insulation.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 39

Figure 1: Energy consumption and greenhouse gas emissions - shares of uses for the municipality of Judenburg

Figure 2: Energy consumption in detail for the municipality of Judenburg

2.1.3

Vision

The goal of the municipality of Judenburg: 100 percent supply with renewable energy
The development of a climate protection plan to become CO2-neutral as a municipality by 2040 is the
top priority. To achieve this, the continuous expansion of renewable energy and the increase of energy
efficiency in all sectors are of utmost importance. Basically, measures to improve the greenhouse
balance, the development and use of regional raw materials and energy resources and an
improvement of the general environmental situation are favoured.
The municipality of Judenburg plans the general substitution of fossil fuels and the further expansion
of renewable energy. In mobility, electrically powered vehicles are increasingly used - also in the public
sector - and a traffic concept oriented towards cyclists and pedestrians is planned. CO2 is to be
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prevented not only by reducing emissions caused by motor vehicle traffic and regenerative powerheat generation, but actively by creating green spaces and avoiding land consumption.
Through the renovation of municipal buildings, the municipality of Judenburg takes on a role model
function in the saving of energy, because Judenburg has already connected the majority of the
buildings to the district heating network and will also supply the remaining objects with renewable
thermal energy. The power supply for all municipal properties is already provided with green electricity
by Stadtwerke Judenburg. By means of PV systems on the own buildings a self-supply with PV
electricity is aimed at.
Through public relations and awareness raising, the municipality wants to positively influence its
citizens and businesses and encourage them to act.
Renewable energy
The potential of renewable energy such as biomass, hydropower, and solar energy will be used in the
best possible and sustainable way. Besides using and expanding the use of renewable energy, however,
attention is also given to ecological criteria, such as the preservation of biodiversity and species
diversity, functional capacity of the natural space as well as ecotopias and protected areas and the
landscape as an economic, recreational, and living space. These include:
•
•
•
•
•
•

The further expansion of district heating supply.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Utilization of roof surfaces for green power generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
Utilization of biomass resources to build a bioeconomy and circular economy in the valueadded cycle of the forestry-wood-paper chain and by integrating previously unused biogenic
sources in terms of efficient and sustainable use with the highest added value, this includes
sector coupling in the field of electricity, heat, and fuels, including research and development.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned with the conservation of resources
and, at the same time, energy efficiency, such as reducing energy use in buildings by increasing the
rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, as well as cascading use of material and energy flows through to (e-)mobility.
Focal points are:
•
•
•
•

Highly efficient thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes.
Utilization of potential waste heat sources.
Expansion of the charging infrastructure for e-mobility.
Table 2: Targets for the municipality of Judenburg

Targets

2030

2040

2050

Reduction in energy use (%)

7

15

27

Increase in renewable energy production (%)

40

52

60

CO2 emission reduction targets (%)

16

57

92
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2.1.4

Sustainable energy actions up to 2050

Municipal buildings and facilities
•
•
•
•
•
•

Thermal refurbishment of municipal buildings and reduction of final energy demand and CO2
emissions.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces through photovoltaics.
Purchase of green electricity for all public buildings, information for switching to green
electricity for private households.
Construction of several PV systems on municipal buildings is being planned

Residential and service buildings
•
•
•
•
•
•

Thermal renovation of the residential and service buildings.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.
Expansion of district heating supply
The district heating supply is fed by biomass and industrial waste heat from the Pöls paper and
pulp mill. The heat network will be further expanded and compressed.
Possible further waste heat sources are to be tapped and integrated, also from new
settlements or plant expansions.

Energy storage and energy communities
•
•

Thermal and electrical energy storage will be expanded to decouple renewable energy supply
and consumption.
Renewable energy communities should be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•
•

Production processes are to be made even more energy efficient in the future.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy as well as the purchase of CO2 certificates.
Leading industrial companies in Judenburg have also already decided to make their production
CO2-neutral in the future.

Regional planning and vacancy management
•

•

•
•

Due to the negative demographic development of the region as well as structural changes in
the economy, in the housing and in the service sector, there are also vacancies and industrial
wastelands.
A concept for vacancy management and for the management or reactivation of brownfield
sites is to be developed to curb the expansion of the settlement area and to preserve green
space or forest and agricultural land.
Development of energy spatial planning. Energy-related aspects and the energy infrastructure
are to be considered in spatial planning and integrated into the planning processes.
In addition, new uses, renovation of old buildings and efficient multiple use of buildings and
facilities are to be promoted.
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Mobility
•
•
•
•
•

Public transport services for mobility are to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
The municipality is designing streets and public spaces to be pedestrian and cyclist friendly,
gaps in the bike path network are planned as well as modern bike parking.
Streets in the city centre and in residential areas are speed calmed.
Freight traffic is to be improved by optimizing logistics and by introducing CO2-reduced or CO2neutral drives or fuels.

Revitalization of the Judenburg municipal power plant
•
•

The goal is the development of a bioeconomy in Judenburg through the sector coupling
between electricity and heat networks as well as mobility.
One lead project is the revitalization of the town power plant. The existing hydropower plants
with three barrages are over 100 years old. The revitalization will combine them into one
power plant, increasing output to 6.3 MW and annual electricity production to 30.3 MWh. This
will also massively increase Judenburg's own electricity supply.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples will be appropriately prepared
and marketed to encourage other actors to implement them and to inspire imitators.
Information events and lectures will be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects to bring the topics of climate protection and energy transition
as well as the measures for action closer to future consumers and decision-makers is in
progress.
Table 3: The expected impact of actions per sector for the municipality of Judenburg

Sector
Municipal buildings and
facilities
Public lighting
Public transport
Residential sector
Commercial sector
Private transport
All sectors
Renewable energy
production

CO2
percentage
reduction in
2050

Energy savings (MWh)
2030
2040
2050

CO2 emission reduction (t)
2030
2040
2050

8,778

17,556

26,334

3, 484

12,194

17,420

100%

0
500
8,037
14,140
6,690
38,145

0
2,000
16,074
28,280
13,380
77,290

0
3,500
40,185
42,420
26,760
139,199

0
101
4,024
12,671
1,682
21,961

0
402
14,084
42,235
11,774
80,689

0
1,005
20,120
76,023
15,138
129,706

50%
100%
90%
90%
92%

15,258

40,191

83,519
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Figure 3: Greenhouse gas emissions by use for the municipality of Judenburg

Figure 4: Greenhouse gas emissions per component for the municipality of Judenburg

2.2

The Sustainable Energy & Climate Policy Plan of the
municipality of Pöls-Oberkurzheim
2.2.1

Introduction

The development of a sustainable climate and energy strategy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the market town of Pöls-Oberkurzheim.
The municipality Pöls-Oberkurzheim emerged from the municipalities Pöls and Oberkurzheim during
the municipal structure reform. It has a rural character and, due to its favourable natural location,

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 44

profiles itself as a residential and economic community under the slogan "nature and industry in
harmony". In addition to many jobs, the municipality has a rich recreational offer in sports facilities
and nature.
The centre of the district Murtal is the agglomeration Aichfeld-Murboden, a significant economic
centre in Upper Styria. The market town of Pöls-Oberkurzheim is located at the transition from this
agglomeration to the rural Pölstal.
A leading company is the pulp and paper mill ZPA Pöls AG. It produces pulp and high-strength papers
from more than 2 million solid cubic meters of wood and the name "Starkkraft". An important interface
to the agglomeration centre of the Aichfeld is formed by Bioenergie Aichfeld GmbH, which supplies
the waste heat from the paper mill to the Aichfeld via a district heating infrastructure pipeline. This is
the largest district heating decoupling and supply outside a provincial capital. More than 15,000
households are supplied with CO2-neutral heat, which is a real highlight!
The market town of Pöls-Oberkurzheim has its own environmental committee at the political level,
which deals with issues such as energy and climate, as well as other environmentally relevant topics
such as supply and disposal or mobility and processes them.

2.2.2

Current state of play

Companies from the municipality of Pöls-Oberkurzheim make significant contributions in the
production of green electricity and CO2-neutral waste heat.
Waste heat utilization and green electricity from Zellstoff Pöls AG
An absolute highlight in the community is the Zellstoff Pöls AG. It produces bleached strong paper and
long fibre sulphate pulp at the Pöls site. In 2014, a second paper machine with 80,000 tons per year
was put into operation, thus securing the site for the long term. In addition to paper and pulp, the
wood value chain also includes energy and other secondary products.
A 50 WMel steam turbine was installed, which produces steam from the combustion of sulphate liquor
and subsequently 125 GWh of green electricity. This covers the entire electricity demand of the
company; the surplus is fed into the 110 kV grid of Energie Steiermark. Furthermore, there is a waste
heat potential of approx. 300 GWh/a, of which currently already approx. 130 GWh is fed via the
infrastructure pipeline of Bioenergie Aichfeld GmbH built in 2011/12 to the nearby agglomeration
centre of the Aichfeld (Judenburg, Fohnsdorf, Zeltweg and since 2014 also Knittelfeld). This currently
supplies more than 15,000 households with waste heat from biomass. The secondary networks are
currently being expanded, which will significantly increase this figure. In addition to fossil fuels such as
oil and gas, biomass is also saved in combustion. This is also an advantage, since the cascading use first
materially and only the remainder energetically has also ecological advantages, furthermore the
regional competition situation between material and energetic use is defused. From the sulphate
liquor also tall oil is won, which is resold as fuel. By providing 100% renewable energy - electricity and
heat from pulp production - a total of over 100,000 tons of fossil CO2 is saved. To achieve this, Zellstoff
Pöls AG has invested more than € 50 million, thus making an important contribution to achieving the
Kyoto targets. This has created an Austria-wide pilot project, and the award of the Climate Protection
Prize to ZPA Pöls AG and Bioenergie Aichfeld GmbH is confirmation of this.
Renewable electricity production
In addition to the above-mentioned green electricity production from the lye incineration, ZPA-Pöls
operates a hydroelectric power plant on the river Pöls, which was built and put into operation as early
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as 1904 and was revitalized and put into operation again in 1977. This run-of-river power plant
generates 9 GWh of climate-neutral electricity per year, which can supply 2,265 households in the
surrounding area. Another small hydropower plant on the plant site is currently being renovated.
Other small hydropower plants on the Pöls River are in operation.
Photovoltaics also play a major role in green electricity production. There are two photovoltaic parks
in operation, one of which was financed through a citizen participation model and has an output of
1,200 kWp. The second PV park is operated by an agricultural operator with a capacity of 350 kWp.
Currently, the use of roof areas for photovoltaics is being pushed. On the roof surface of the new
factory building of ZPA Pöls there are currently 2,500 square meters of photovoltaic generator
surfaces. The nearly 1,500 modules have a total output of 500 kWp. In addition, a further expansion
step of an additional 500 kWp is planned for August 2021. At the Jannach ich Thalheim sawmill, a 150
kWp system is also in operation on the production hall.
Heat supply
In the heat supply Pöls-Oberkurzheim is a pioneer. In the village itself there is a large district heating
network, which is supplied by waste heat from the ZPA Pöls. As innovative, cross-regional lighthouse
projects, the heat extraction from Zellstoff Pöls AG and the infrastructure line project of Biowärme
Aichfeld GmbH have already been mentioned above, which supplies heat from Pöls to Judenburg,
Fohnsdorf, Zeltweg, Spielberg and Knittelfeld and in turn supplies customers there via distribution
networks.
In the town of Thalheim, another biomass district heating supply is in operation for the town, starting
from the Jannach sawmill.
In the peripheral area outside the district heating areas, biomass heating, oil heating, electricity night
storage heating and heat pumps are mainly used for individual properties. Solar thermal energy is used
for hot water production, partially for heating support.
Due to a forest area of 108,067 ha, the district of Murtal, which includes Pöls-Oberkurzheim, is 64.5%
covered with forest. Biomass as an energy source is therefore directly available from thinning and
forest management, as well as secondary raw material from the sawmill industry, which is also strongly
developed in the district. Through these structures, the paper mill and heating plants are supplied with
the raw material wood.
An essential objective in the biomass sector is a cascading use with high added value, starting from the
material use via the sawmill and wood industry, as well as the paper and pulp industry. There, for
example, products such as tall oil are already obtained from the black liquor before it is burned in the
liquor boiler and converted into renewable, CO2-free electricity and heat for self-supply and for the
region.
Wastewater treatment plant Pöls-Oberkurzheim
A wastewater treatment plant is in operation downstream of the pulp and paper mill, which treats
both the organically contaminated wastewater from the mill and the household wastewater from the
Pölstal valley. The resulting sewage sludge is dried and sold on as substitute fuel, and thus also used
for energy.
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Mobility
Pöls-Oberkurzheim has a direct connection to the railroad system (southern railway line Vienna Klagenfurt), its own station is in the village of Pöls-Thalheim. The municipality is well connected to the
high-ranking road network. The public transport offer extends over the regional bus network
(Aichfeldbus) with the surrounding communities. Electromobility is currently under development; the
municipality operates a charging infrastructure at the school centre and an e-car. Furthermore, the
municipality provides a bus for clubs, which is rented at very moderate conditions.
Table 4: Energy consumption & greenhouse gas emissions of Pöls-Oberkurzheim

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

29.400

7.500

646.900

5.400

25.300

714.500

6.600

1.830

128.870

1.500

5.800

144.590

Source: Energiemosaik.at
Figure 5: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Pöls-Oberkurzheim
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Figure 6: Energy consumption in detail for the municipality of Pöls-Oberkurzheim

2.2.3

Vision

Goal of the municipality Pöls-Oberkurzheim: 100 percent supply with renewable energy.
Limiting climate change is one of the greatest challenges in human history. The market town of PölsOberkurzheim therefore shares the goals of the United Nations (Paris goals) to limit global warming to
a maximum of 1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions
must be reduced towards zero.
The market town of Pöls Oberkurzheim has a high potential of natural resources in the field of energy
and raw materials, and a lot of know-how. Furthermore, it has a natural living and economic area with
a high quality of life.
The municipality is implementing climate protection projects to gradually become independent from
fossil energy and instead also supply to others energy produced by renewable sources.
Renewable energy
The municipality will make the best possible and sustainable use of the renewable energy potential in
its territory, such as biomass, hydropower and solar energy. In principle, this means the use and
expansion of renewable energy. In doing so, related ecological issues will be considered, such as the
preservation of high-quality agricultural land, biodiversity and species diversity, the functionality of the
natural space as well as ecotopias and protected areas and the landscape as an economic, recreational
and living space. These include:
•
•
•
•
•

The further expansion of district heating supply.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Utilization of roof surfaces for green power generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
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•

Utilization of biomass resources to build a bioeconomy and circular economy in the valueadded cycle of the forestry-wood-paper chain, as well as by integrating previously unused
biogenic sources in terms of efficient and sustainable use with maximum added value.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned with the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in buildings by increasing
the rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, and a cascading use of material and energy flows up to (e-)mobility. Focal
points are:
•
•
•

Highly efficient thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes, including the decoupling of
waste heat into the district heating network of Pöls-Oberkurzheim.
Expansion of the charging infrastructure for e-mobility
Table 5: Targets for the municipality of Pöls-Oberkurzheim

Targets

2030

2040

2050

Reduction in energy use (%)

5

11

17

Increase in renewable energy production (%)

59

75

92

CO2 emission reduction targets (%)

29

51

90

2.2.4

Sustainable energy actions up to 2050

The market town of Pöls-Oberkurzheim is planning a large mix of measures to increase energy
efficiency and expand renewable energy to achieve climate neutrality by 2040.
Municipal buildings and facilities
•
•
•
•

Thermal refurbishment of municipal buildings and reduction of final energy demand, as well
as CO2 emissions.
Substitution of the still existing oil heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces by photovoltaics, a potential analysis is currently being worked on.
Open spaces and roof areas are generally available.

Residential and service buildings
•
•
•
•
•
•

Thermal refurbishment of residential and service buildings.
Substitution of the still existing oil and natural gas heating systems by renewable energy.
Integration of photovoltaic systems or solar thermal energy.
Expansion of district heating supply from biomass and industrial waste heat.
The district heating supply is fed by biomass and industrial waste heat. The heat network is to
be further expanded and densified.
Possible additional sources of waste heat are to be developed and integrated, including from
new settlements or plant expansions.
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Energy storage and energy communities
•
•

Thermal and electrical energy storage systems are to be expanded to decouple renewable
energy supply and consumption.
Renewable energy communities should be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•
•
•

Production processes are to be made even more energy efficient in the future.
Industrial waste heat is to be decoupled as efficiently as possible and fed into the district
heating network.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy, as well as the purchase of CO2 certificates.
Utilization of roof surfaces on commercial and industrial enterprises. Some successful
implementations like the one of the rooftop PV systems in Pöls already exist.

Mobility
•
•
•

The public transport offer for mobility is to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight traffic is to be improved by optimizing logistics and by introducing CO2-reduced or CO2neutral drives or fuels.

Development of a bioeconomy and circular economy
•

The value chain forestry-wood-paper plays an essential role in the community and the
surrounding region. A bioeconomy strategy beyond Pöls-Oberkurzheim is to be developed
around the two regional wood industry companies and the HIZ by involving research and
development partners.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples are to be prepared and
marketed accordingly to encourage other actors to implement them and to inspire imitators.
Information events and lectures are to be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
Table 6: The expected impact of actions per sector for the municipality of Pöls-Oberkurzheim
Energy savings/(MWh)

Sector
Municipal
facilities

buildings

Public lighting

and

CO2 emission reduction (t)

2030

2040

2050

2030

2040

2050

756

1,512

2,268

300

1,050

1,500

0

0

0

0

0

0
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Energy savings/(MWh)

CO2 emission reduction (t)

CO2 percentage
reduction in
2050

Sector

2030

2040

2050

2030

2040

2050

Public transport

550

2,200

3,850

111

444

1,110

50%

Residential sector

2,646

5,292

13,230

1,320

4,620

6,600

100%

Commercial sector

32,345

64,690

97,035

38 661

64 435

115 983

90%

Private transport

1,430

2,860

5,720

358

2,506

3,222

90%

All sectors

37,727

76,554

122,103

40,750

73,055

128,415

90%

Renewable energy
production

22,259

57,416

112,335

Figure 7: Greenhouse gas emissions by use (today) and 2050 (coloured) for the municipality of Pöls- Oberkurzheim

Figure 8: Greenhouse gas development by components for the municipality of Pöls- Oberkurzheim
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2.3

The Sustainable Energy and Climate Policy Plan of the
municipality Fohnsdorf
2.3.1

Introduction

The optimization of energy efficiency and the achievement of climate neutrality in 2050 is the declared
goal of the municipality of Fohnsdorf. To crown this endeavour with success, there is a general need
for better networking and interaction at all political levels, interregional exchange, and promotion of
general cooperation.
The municipality of Fohnsdorf is located in the agglomeration Aichfeld-Murboden in the economic
centre of the district Murtal. The municipality extends over several local communities and can be
described as an urban centre. From a structural point of view, it is a residential community with a
service function. The municipality of Fohnsdorf combines excellent residential facilities, a wide range
of services, among others in the form of an extensive shopping centre ARENA with a diverse
assortment, with efficient commercial enterprises and promising farms. Successful leading enterprises
are the SZF training centre Fohnsdorf, a large and supra-regionally important training and further
education centre for adults, as well as the Therme Aqualux.
In terms of transportation, the community is very well developed, it has a direct connection to the
high-ranking road network via the S36, as well as the proximity to the railroad stations Judenburg and
Zeltweg. In addition, Fohnsdorf is publicly connected to the cities of Judenburg and Knittelfeld via the
Aichfeld bus system

2.3.2

Current state of play

Until the beginning of the 1970s, the community of Fohnsdorf was a mining community that extracted
lignite in underground mining. A large spoil heap and a winding tower, which is preserved as part of
the mining museum, bear witness to that era of lignite mining. With the closure of mining, the
economic structure has changed significantly to this day.
In terms of sustainability and energy, the municipality of Fohnsdorf has founded Fernwärme Fohnsdorf
GmbH in cooperation with Stadtwerke Judenburg, which supplies the community with CO2-neutral
heat. On the political level, an environmental committee was installed to take care of environmental,
energy and climate agendas.
Heat supply
After the end of mining operations in the 1970s, a natural gas supply was established in Fohnsdorf. At
the beginning of the 2000s, the municipality of Fohnsdorf founded Fernwärme Fohnsdorf GmbH
together with Stadtwerke Judenburg. This company operates a district heating distribution network
and supplies heating customers with CO2-neutral heat from biomass or industrial waste heat. At the
beginning, a biomass heating plant was built directly in the industrial park of Fohnsdorf for the district
heating supply.
With the construction of the district heating infrastructure pipeline by Bioenergie Wärmeservice, the
distribution network was connected to this infrastructure pipeline. This is fed with waste heat from
the pulp and paper mill ZPA Pöls. The biomass heating plant is currently held in reserve in case too
little waste heat is available.
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So far, the village centre with all its public buildings, schools, the Fohnsdorf training centre and other
large residential properties have been connected to the distribution network in Fohnsdorf. Currently,
a major expansion of the heating network is underway in the Dietersdorf / Wohnpark West area. The
ARENA shopping centre is also supplied by district heating, as is Therme Aqualux, which is also
connected to district heating. Therme Aqualux draws its base heat from thermal water from a depth
of around 2,000 meters. The Therme obtains all the additional heat it requires from the district heating
network.
Part of the heat supply in the town of Fohnsdorf is ensured by natural gas; biomass, oil heating, and
heat pumps are also used for individual objects, especially in the local communities. Solar thermal
energy is used for hot water production and partially for heating support.
Renewable electricity production
Hydropower: Stadtwerke Judenburg operates a small hydropower plant in Hetzendorf; another plant
is KW Ritzersdorf, a small hydropower plant located on the Pöls River. Another small plant produces
green electricity at the Dietersdorferbach site.
Photovoltaics are already intensively operated on roofs on many commercial sites and agricultural
buildings. In part, these PV plants feed into the electricity grid in accordance with the Green Electricity
Act. Originally, some of those PV systems were built as surplus feeders primarily for self-supply. The
largest PV system in the municipality with 1 MWp is located on the roofs of the ARENA shopping center.
At the Fohnsdorf training centre, 15 different PV systems are operated and monitored to gain insights
into system yields and suitability.
Expansion projects in the field of photovoltaics and wind energy are being planned.
Mobility
Regarding public transport, there is a well-functioning bus system in the agglomeration of the Aichfeld
(Aichfeldbus), which connects the district of Judenburg and Knittelfeld, with Fohnsdorf, Zeltweg and
the towns in between. In addition, there is a public connection to the nearby railroad stations
Judenburg and Zeltweg.
Fohnsdorf also has a direct connection to the high-level road network via the S36.
Electromobility is currently under development, and a public charging infrastructure is provided at
several locations, such as the ARENA shopping centre, the Fohnsdorf training centre, Hotel Fohnsdorf,
Therme Aqualux and Landgasthof Perscher in Rattenberg.
Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via the district heating system.
Public street lighting has been largely converted to LED systems and optimized. There is a need for
action in the area of thermal building renovation. Due to the older building stock, there is also a
corresponding savings potential through thermal insulation due to the age of the buildings.
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Table 7: Energy consumption and greenhouse gas emissions for the municipality of Fohnsdorf

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

71.900

4.400

37.100

31.900

50.900

196.200

16.130

1.080

10.400

8.800

12.620

49.090

Source: Energiemosaik.at
Figure 9: Energy consumption and greenhouse gas emissions - shares of uses for the municipality of Fohnsdorf

Figure 10: Energy consumption in detail for the municipality of Fohnsdorf
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2.3.3

Vision

Goal of the municipality of Fohnsdorf: 100 percent supply with renewable energy.
The development of a climate protection plan to become CO2-neutral as a municipality by 2040 is the
top priority. To this end, the continuous expansion of renewable energy and the increase of energy
efficiency in all sectors are of utmost importance. Basically, measures to improve the greenhouse
balance, the development and use of regional raw materials and energy resources and an
improvement of the general environmental situation are favoured.
The municipality of Fohnsdorf plans the general substitution of fossil fuels and the further expansion
of renewable energy, as well as the increase of energy efficiency. In mobility, electrically powered
vehicles are increasingly used - also in the public sector.
Through the thermal renovation of municipal buildings, the municipality of Fohnsdorf is taking on a
role model function in the saving of energy. The buildings of the municipality are supplied with CO2neutral heat and green electricity. By means of PV systems on the own buildings a self-supply with PV
electricity is aimed at.
Through public relations and awareness raising, the municipality wants to positively influence its
citizens and businesses and encourage them to act.
Renewable energy
Fohnsdorf will use the potential of renewable energy, such as biomass, hydropower, and solar energy
in the best possible and sustainable way. This basically means the use and expansion of renewable
energy, but in compliance with ecological criteria such as the preservation of biodiversity and species
diversity, functional capacity of the natural area as well as ecotopias and protected areas and the
landscape as an economic, recreational, and living space. These include:
•
•
•
•
•
•

The further expansion of district heating supply.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Utilization of roof surfaces for green power generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
Expansion of electric mobility.

Efficient use of energy and resources
In addition to utilization, the community is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in the building sector by
increasing the rate of renovation and thermal refurbishment, efficient production processes with high
energy and raw material efficiency, and a cascading use of material and energy flows up to (e-)mobility.
Focal points are:
•
•
•
•
•

Highly efficient thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes
-Utilization of possible waste heat sources.
Expansion of the charging infrastructure for e-mobility and energy storage.
Vacancy management and valorisation of commercial and industrial brownfield sites.
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Table 8: Targets for the municipality of Fohnsdorf

Targets

2030

2040

2050

Reduction in energy use (%)

9

19

37

Increase in renewable energy production (%)

50

61

74

CO2 emission reduction targets (%)

16

65

95

2.3.4

Sustainable energy actions up to 2050

Municipal buildings and facilities
•
•
•
•
•
•

Thermal refurbishment of municipal buildings and reduction of final energy demand and CO2
emissions.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces through photovoltaics.
The purchase of green electricity for all public buildings, information for the switch to green
electricity for private households.
The construction of several PV systems on municipal buildings is being planned.

Residential and service buildings
•
•
•

Thermal renovation of the residential and service buildings.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Expansion of district heating supply
•
•

The district heating supply is fed by biomass and industrial waste heat from the Pöls paper and
pulp mill. The heat network will be further expanded and compressed.
Possible further waste heat sources are to be tapped and integrated, also from new
settlements or plant expansions.

Renewable electricity, energy storage and energy communities
•
•
•
•
•

Thermal and electrical energy storage should be expanded to decouple renewable energy
supply and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.
The expansion of photovoltaic systems on roofs should be pushed, and the use of extensively
used or low-yielding areas with PV should also be examined.
Agro-PV - the dual use of land in agriculture in combination with photovoltaics, for example in
the free-range keeping of chickens or sheep can result in synergies.
On the mountain ridge at the northern border of the municipality a wind measurement is in
progress during the project planning of a wind farm, from this a high share of the electricity
demand of the municipality Fohnsdorf could be covered. The outcome of the planning and
official procedures remains to be seen.

Energy efficiency in trade and industry
•

Production processes are to be made even more energy-efficient in the future.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 56

•

In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and the use of renewable energy as well as the purchase of CO2 certificates.

Regional planning and vacancy management
•

•

•
•

Due to the negative demographic development of the region as well as structural changes in
the economy, in the housing and in the service sector, there are also vacancies and industrial
wastelands.
A concept for vacancy management and for the management or reactivation of brownfield
sites is to be developed to curb the expansion of the settlement area and to preserve green
space or forest and agricultural land.
Development of energy spatial planning. Energy-related aspects and the energy infrastructure
are to be considered in spatial planning and integrated into the planning processes.
In addition, new uses, renovation of old buildings and efficient multiple use of buildings and
facilities are to be promoted.

Mobility
•
•
•

Public transport services for mobility are to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
The municipality is designing streets and public spaces to be pedestrian and cyclist friendly,
gaps in the bike path network are planned as well as modern bike parking.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples will be appropriately prepared
and marketed to encourage other actors to implement them and to inspire imitators.
Information events and lectures will be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects to bring the topics of climate protection and energy transition
as well as the measures for action closer to future consumers and decision-makers is in
progress.
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Table 9: The expected impact of actions per sector for the municipality of Fohnsdorf

Energy savings (MWh)

CO2 emission reduction (t)

CO2
percentage
reduction in
2050

2030

2040

2050

2030

2040

2050

4,466

8,932

13,398

1,776

6,216

8,880

0

0

0

0

0

0

205

820

1,435

43

170

425

50%

Residential sector

6,471

12,942

32,355

3,226

11,291

16,130

100%

Commercial sector

1,855

3,710

5,565

1,560

5,200

9,360

90%

Private transport

4,680

9,360

18,720

1,176

8,232

10,584

90%

All sectors

17,677

35,764

71,473

7,781

31,109

45,379

95%

Renewable energy
production

8,839

21,816

52,890

Sector
Municipal buildings and
facilities
Public lighting
Public transport

100%

Figure 11: Greenhouse gas emissions by uses (today) and 2050 (coloured) for the municipality of Fohnsdorf
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Figure 12: Greenhouse gas emissions by component for Fohnsdorf

2.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Knittelfeld
2.4.1

Introduction

The development of a sustainable bioeconomy based on the available resources of renewable energy
and increasing energy efficiency, as well as the achievement of climate neutrality by 2040 is the
declared goal of the municipality of Knittelfeld. To crown this endeavour with success, there is a
general need for better networking and interaction at all political levels, interregional exchange, and
promotion of general cooperation. Certainly, the municipality of Knittelfeld has recognized the urgency
of a proactive attitude towards environmental protection already in the early 1990s and has tried to
follow a path towards more energy efficiency, reduction of greenhouse gas emissions and waste
prevention. Since such major upheavals are enormous efforts that need to be undertaken on a longterm and continuous basis, Knittelfeld has tried to network regionally and nationally from the
beginning to benefit from synergies, as well as to pass on assistance to third parties. This attitude is
one reason for the participation in the program C-Track 50, which promotes support in intermunicipal
communication between governmental and intergovernmental institutions of all levels and can help
the municipality in the implementation of long-term climate goals.
The municipality of Knittelfeld recognized early on that it was necessary to actively counteract
increasing global warming and to actively side with environmentalists to generate action to stop global
warming. In 1993, the city joined the "Climate Alliance Austria" and was able to become a Climate
Alliance municipality itself in 1996. In the meantime, Knittelfeld even belongs to the Climate Alliance
Partnership, which is specifically active in the implementation of projects to achieve climate neutrality
and environmental protection, thus advancing as a role model of committed and networked
community in the environmental field. Since 2011, Knittelfeld has also been an "LED Region of Europe"
and, during this, is successively replacing the lamps in public places and streets with the more climatefriendly variants.
The year 2005 can be used as the base year for the regular survey of the CO2 value, which also serves
as a reference for the climate neutrality targets. In the context of energy and climate-friendly urban
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development, Knittelfeld participated not only in C-Track 50 but also in the "Multiply Project", which
dealt with the energy planning of the municipality and focused on the implementation of concrete
measures. Furthermore, Knittelfeld is aware of its responsibility as an "AGENDA 2030 municipality"
and is continuously working on the realization of the 17 sustainability goals.
To successfully implement these goals, there is a general need for better networking and interaction
at all political levels, interregional exchange, and promotion of general cooperation. Certainly, the
municipality of Knittelfeld recognized the urgency of taking a proactive approach to environmental
protection as early as the early 1990s and has attempted to follow a path toward greater energy
efficiency, reduction of greenhouse gas emissions and waste prevention. Since such major changes are
enormous efforts that must be taken on continuously and in the long term, Knittelfeld has tried from
the beginning to network regionally and nationally in order to benefit from synergies as well as to pass
on assistance to third parties.
This attitude is one reason for the participation in the program C-Track 50, which promotes support in
intermunicipal communication between governmental and intergovernmental institutions of all levels
and can help the municipality in the implementation of long-term climate goals.

2.4.2

Current state of play

Renewable electricity production
An own electricity production from renewable energy sources takes place in the municipal area from
photovoltaic plants. There are several independent PV parks in the municipality of Knittelfeld with an
area of 3 ha. Furthermore, PV systems are installed on roof surfaces and facades. A self-supply of
electricity from biogas/sewage gas takes place on the site of the wastewater treatment plant.
Heat supply
The cooperation of the energy supplier Energie Steiermark with Bioenergie Wärmeservice represents
the basic supply for Knittelfeld. Energie Steiermark operates a district heating network, which was
originally based purely on natural gas in combination with a gas turbine plant. Through the cooperation
with the company Bioenergie Wärmeservice, a connection was made via an infrastructure heat line to
the biomass heating plant in Zeltweg and to the pulp and paper mill in Pöls, where waste heat is
decoupled for the region. This replaces part of the natural gas and reduces the CO2 emission factor for
the heat. This heat is supplied to public buildings, service buildings and to trade and industry. A large
part of the urban area is supplied by it.
Further projects are planned to replace the fossil share in the heating network with renewable heat,
thus making the heat 100% CO2-neutral.
Parallel to the district heating network, Energie Steiermark also operates a natural gas network, which
supplies a large part of the areas outside the district heating area. Individual heating systems are also
operated with biomass, heat pumps or oil heating systems. Natural gas is also used as an energy source
for process heat in industry.
Mobility
Knittelfeld is very well connected to the high-ranking road and rail network. The public transport offer
is excellent. For example, Knittelfeld is located on the southern railroad line and has its own railroad
station, including ÖBB workshops and a training workshop for the railroad industry. In addition, the
municipality is also excellently linked to the surrounding communities by the regional Aichfeld bus
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network. Electromobility is currently being developed. Knittelfeld's mobility development was studied
as part of a project. The city wants to set an example and purchased an electric service car for the
municipal vehicle fleet and ensured the construction of a charging and fast-charging station in the city
area. To ensure the optimization of public transport in the planning area, ideally to stop the increase
in individual traffic plus new car registrations to be avoided, the municipality commissioned a mobility
concept to measure the average trip length of people living in the planning area. In addition, the
Knittelfeld Bicycle Exchange is held annually, and an expansion of the existing bicycle paths and
sidewalks is planned.
Almost all public buildings are already supplied with heat from the district heating system. Public street
lighting has been largely converted to LED systems and optimized.
There is a need for action in the area of thermal building renovation. Due to the older building stock,
there is also a corresponding potential for savings through thermal insulation.
Table 10: Energy consumption and greenhouse gas emissions for the municipality of Knittelfeld

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

103.000

900

87.200

66.700

79.100

336.800

23.240

210

24.330

18.540

19.470

85.790

Source: Energiemosaik.at
Figure 13: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Knittelfeld
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Figure 14: Energy consumption in detail for the municipality of Knittelfeld

2.4.3

Vision

Goal of the municipality of Knittelfeld: 100 percent climate-neutral city.
Limiting climate change is the greatest challenge in human history. The municipality of Knittelfeld
therefore shares the goals of the United Nations (Paris goals) to limit global warming to a maximum of
1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions must be reduced
towards zero.
The development of a climate protection plan to become CO2-neutral as a municipality by 2040 is the
primary goal of the municipality of Knittelfeld. To successfully implement this plan, the CO2 emissions
of all sectors of the municipality of Knittelfeld must be reduced to a minimum on the one hand, and
on the other hand, work must be done on energy efficiency itself. This is done on the one hand by
implementing renewable energy systems and on the other hand by providing renewable energy on all
sectoral levels. The strategy for achieving the goals can be defined by several fields of action, which
are described below.
The municipality is implementing climate protection projects to gradually become independent from
fossil energy and instead also supply to others energy produced by renewable sources.
Renewable Energy
The municipality will make the best possible and sustainable use of the renewable energy potential in
its territory, such as biomass, hydropower and solar energy. In principle, this means the use and
expansion of renewable energy. In doing so, related ecological issues will be considered, such as the
preservation of high-quality agricultural land, biodiversity and species diversity, the functionality of the
natural space as well as ecotopias and protected areas and the landscape as an economic, recreational
and living space. These include:
•
•

The further expansion of the district heating supply.
The substitution of natural gas in the district heating network with renewable energy and
industrial waste heat.
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•
•
•
•

Substitution of fossil heating systems by biomass, district heating or heat pumps.
Utilization of roof surfaces for green power generation via photovoltaics or solar thermal use,
integration of energy.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in buildings by increasing
the rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, and a cascading use of material and energy flows up to (e-)mobility. Focal
points are:
•
•
•
•

High-efficiency thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes.
Utilization of possible waste heat sources.
Expansion of the charging infrastructure for e-mobility.

C-Track 50 also supported the preparation of a grant application for a research project on the
development of a climate-neutral city of Knittelfeld entitled "Klima.Fit.Knittelfeld" and submitted it
together with research partners to the FFG in the "City of the Future" program.
Table 11: Targets for the municipality of Knittelfeld

Targets

2030

2040

2050

Reduction in energy use (%)

9

18

35

Increase in renewable energy production (%)

39

51

62

CO2 emission reduction targets (%)

16

63

94

2.4.4

Sustainable energy actions up to 2050

The municipality of Knittelfeld is planning a large mix of measures to increase energy efficiency and
expand renewable energy to achieve climate neutrality by 2050.
Municipal buildings and facilities
•
•
•
•
•

Thermal refurbishment of the municipality's buildings and reduction of the final energy
demand, as well as CO2 emissions.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces by photovoltaics.
Optimization of the wastewater treatment plant, further development as an energy hub,
innovative sewage sludge utilization.

Residential and service buildings
•
•
•

Thermal refurbishment of the residential and service buildings
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.
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•

Expansion of infrastructure for e-mobility and car sharing in housing estate.

Expansion of district heating supply
•

•

The district heating supply is fed from biomass and industrial waste heat. The heat network is
to be further expanded and compressed. Natural gas is to be replaced by biogas/renewable
gas.
Possible further waste heat sources are to be developed and integrated, also from new
settlements or plant expansions.

Energy storage and energy communities
•
•

Thermal and electrical energy storage systems are to be expanded to decouple renewable
energy supply and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable.

Energy efficiency in trade and industry
•
•
•
•

Production processes are to be made even more energy-efficient in the future.
Waste heat potential are to be tapped and used or integrated into the district heating network.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy, as well as the purchase of CO2 certificates.
The generation of electricity on the roofs of industrial plants is to be promoted. Two leading
companies - Obersteirische Molkerei and Austria Email - have already installed PV systems.

Spatial planning and vacancy management
•

•
•

•

Due to the negative demographic development of the region, as well as structural changes in
the economy, in the housing and in the service sector, there are also vacancies and
brownfields.
Vacancies have already been surveyed and analysed in a study.
A concept for vacancy management and for the management or reactivation of brownfield
sites is to be developed to curb the expansion of the settlement area and to preserve the green
space, or forest and agricultural land.
Development of energy spatial planning. Energy-related aspects and the energy infrastructure
should be considered in spatial planning and integrated into the planning processes.

Mobility
•
•
•

The public transport offer for mobility is to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight transport is to be improved by optimizing logistics and by introducing CO2-reduced or
CO2-neutral drive systems and fuels.

Public relations ad awareness
•
•

In the public relations work, positively implemented examples should be appropriately
prepared and marketed to encourage other actors to implement them and to inspire imitators.
The knowledge base on climate change and possible measures to save CO2 and act in a climatefriendly manner is to be disseminated via information events and lectures.
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•

The initiation of school projects to bring the topics of climate protection and energy transition,
as well as the measures for action, closer to future consumers and decision-makers, is in
progress.
Table 12: The expected impact of actions per sector for the municipality of Knittelfeld

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

Municipal buildings and
facilities

9,338

18,676

28,014

3,708

12,978

18,540

100%

460

1,840

3,220

97

388

970

50%

Residential sector

9,270

18,540

46,350

4,648

16,268

23,240

100%

Commercial sector

4,360

8,720

13,080

3,650

12,165

21,897

90%

Private transport

6,990

13,980

27,960

1,752

12 264

15,768

90%

All sectors

30,418

61,756

118,624

13,855

54,063

80,415

94%

Renewable energy
production

11,863

31,496

73,547

Energy savings (MWh)

CO2 emission reduction (t)

Public lighting
Public transport

Figure 15: Greenhouse gas emissions by use (today) and 2050 (coloured) for the municipality of Knittelfeld
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Figure 16: Greenhouse gas development by components for the municipality of Knittelfeld

2.5

The Sustainable Energy and Climate Policy Plan of the
municipality of Obdach
2.5.1

Introduction

The development of a sustainable climate and energy strategy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the market town of Obdach.
The municipality is in the centre of the Styrian Stone Pine Country, one of the largest contiguous stone
pine forests in Europe. Nature and landscape conservation areas, forests and alpine meadows
characterize the landscape. The alpine areas are intensively visited by tourists in summer and winter.
The market town of Obdach emerged from the municipalities of Amering, Obdach, St. Anna am
Lavantegg and St. Wolfgang-Kienberg during the municipal structure reform. It has a rural character
and, due to its favourable natural location, distinguishes itself as a tourism and residential community
with a strong industrial focus. It also has efficient companies in the wood industry and in mechanical
engineering, as well as numerous commercial enterprises. Leading companies are Hage
Sondermaschinenbau, Johann Pabst Holzindustrie and AL-KO Kober.
The market town of Obdach has its own environmental committee at the political level, which deals
with topics such as energy and climate, as well as other environmentally relevant topics such as supply
and disposal or mobility.
Obdach is also a shareholder in the Holzinnovationszentrum Zeltweg, an inter-municipal private-public
partnership with three other municipalities, the province of Styria and the timber industry. The goal is
to establish innovations and cooperation in the field of wood and energy. Another innovative aspect
is the inter-municipal financial equalization via the participating municipalities.
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2.5.2

Current state of play

Renewable electricity production
The municipality produces its own electricity from renewable energy sources from several small
hydropower plants on the Lavant, Granitzen and Kienberg streams.
Photovoltaics are used in an integrated way on roof surfaces and are still being pushed. Some large
industrial and commercial roof areas are already equipped with PV modules. A showcase example of
PV is installed on the roofs of the company Hage-Sondermaschinenbau.
Wind energy is not currently used, nor are there any wind turbines in the planning stage, as many
protected areas are present.
Heat supply
A large district heating network is in operation in Obdach, which supplies the entire village of Obdach
with CO2-neutral heat from regional biomass. The industrial companies Hage Sondermaschinenbau
and AL-KO Kober are also connected to the district heating system, as are the public buildings in
Obdach. Pabst-Holzindustrie in Kathal operates its own modern biomass heating centre; it supplies the
process heat for wood drying and heating of the buildings. For this purpose, it primarily burns bark.
Sawmill residue is supplied to the paper industry in the form of industrial wood chips, and planning
and sawmill residue is transported to the Zeltweg site, where it is processed into wood pellets.
There are other smaller biomass heat supplies based on farm forest wood chips or pellets. Biomass, oil
heating, electricity night storage heating and heat pumps are also used in part of the heat supply for
individual properties. Solar thermal energy is used for hot water production and partially for heating
support.
Mobility
Traffic access is via the Obdacher Straße B 78, which connects the Carinthian Lavanttal with the Murtal.
There is a railroad station of the Lavanttalbahn in Obdach, however, the passenger service between
Zeltweg and Bad St. Leonhard was already discontinued in 2010. Public transport is ensured by a bus
line, which connects Obdach with the railroad station Zeltweg in the Murtal, respectively leads
southwards over the Obdacher Sattel into the Lavanttal in Carinthia. A separate school bus system is
in operation for schoolchildren. Electromobility is currently being developed; the municipality already
operates an e-mobile and, in cooperation with an energy supplier, an electric charging station.
Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via the local heating systems. Public
street lighting has been largely converted to LED systems and optimized. There is a need for action in
thermal building renovation. Due to the older building stock, there is also a corresponding potential
for savings through thermal insulation. A renovation of a school centre in Obdach is in the planning
stage, and photovoltaics will also be integrated into the roof surfaces.
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Table 13: Energy consumption and greenhouse gas emissions for the municipality of Obdach

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

38.000

9.900

24.000

6.300

27.500

106.100

8.530

2.420

6.620

1.750

6.700

26.020

Source: Energiemosaik.at
Figure 17: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Obdach

Figure 18: Energy consumption in detail for the municipality of Obdach
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2.5.3

Vision

Goal of the market community Obdach: 100 percent CO2-neutral energy supply with renewable
energy.
Limiting climate change is one of the greatest challenges in human history. The market community of
Obdach therefore shares the goals of the United Nations (Paris goals) to limit global warming to a
maximum of 1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions
must be reduced towards zero.
The market town of Obdach has a high potential of natural resources in the field of energy and raw
materials, and a lot of know-how. Furthermore, it has a natural living and economic area with a high
quality of life.
Obdach is implementing climate protection projects to gradually become independent from fossil
energy and instead also supply to others energy produced by renewable sources.
Renewable energy
The municipality of Obdach will use and valorise the potential of renewable energy such as biomass,
hydropower, and solar energy in the best possible and sustainable way. In principle, this means the
use and expansion of renewable energy, but with due regard to ecological criteria such as the
preservation of high-quality agricultural land, biodiversity and species diversity, the functionality of the
natural environment and ecotopias and protected areas, and the landscape as an economic,
recreational, and living space. This includes:
•
•
•
•
•
•

The further expansion of biomass district heating.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Use of roof surfaces for green electricity generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
Utilization of biomass resources for the development of a bioeconomy and circular economy
in the value-added cycle of the forestry-wood-paper chain, as well as through the integration
of previously unused biogenic sources in the sense of efficient and sustainable use with
maximum added value.

Efficient use of energy and resources
In addition to the use and conservation of resources, energy efficiency is also a major concern for the
municipality, such as the reduction of energy use in buildings by increasing the rate of renovation and
thermal refurbishment, efficient production processes with high energy and raw material efficiency,
and a cascading use of material and energy flows up to (e-)mobility. Focal points are:
•
•
•

Highly efficient thermal building renovation to save heating energy, currently planned is the
renovation of a school centre in Obdach.
Increasing energy efficiency in industry and production processes, use of roof surfaces by
means of photovoltaics.
Expansion of the charging infrastructure for e-mobility.
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Table 14: Targets for the municipality of Obdach

Targets

2030

2040

2050

Reduction in energy use (%)

8

17

36

Increase in renewable energy production (%)

45

61

76

CO2 emission reduction targets (%)

16

63

93

2.5.4

Sustainable energy actions up to 2050

The market community of Obdach is planning a large mix of measures to increase energy efficiency
and expand renewable energy to achieve climate neutrality by the year 2040.
Municipal buildings and facilities
•
•
•
•
•

Thermal refurbishment of municipal buildings and reduction of final energy demand, as well
as CO2 emissions, especially of the Obdach school centre and the gymnasium/festival hall.
Substitution of the still existing oil heating systems by renewable energy.
Optimization of the entire public lighting by modern, energy-efficient luminaires.
Utilization of roof surfaces by photovoltaics, a potential analysis is currently being worked on.
Current lead project: Thermal refurbishment of the Obdach school centre with gymnasium
and festival hall, as well as integration of a PV system in the roof areas to supply the school
with its own electricity.

Spatial planning
•

Establishment of an active vacancy management to manage or reactivate vacant properties
and real estate to slow down the expansion of the settlement area, and to preserve the green
space, or forest and agricultural land.

Residential and service buildings
•
•
•

Thermal refurbishment of the residential and service buildings.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Expansion of district heating supply from biomass and industrial waste heat
•
•

The district heating supply is fed from biomass. The heat network is to be further expanded
and densified.
Industrial waste heat sources are not available.

Energy storage and energy communities
•
•

Thermal and electrical energy storage systems are to be developed to decouple renewable
energy supply and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•

Production processes are to be made even more energy-efficient in the future.
Industrially usable waste heat is currently not available.
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•

•

In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy, as well as the purchase of CO2 certificates. A large part
of the space heating supply has already been converted to CO2-neutral biomass district
heating, and some of the company’s purchase green electricity or generate part of it
themselves via PV systems.
Utilization of roof surfaces on commercial and industrial enterprises. Some successful
implementations such as on the roofs of the company Hage-Sondermaschinenbau or the
company Vogl are already in operation. The Vogl company also operates ground-mounted
systems and a trademark two-axis tracking PV system next to the federal highway in the south
of Obdach.

Mobility
•

•
•

The public transport offer is limited to the bus line from Zeltweg via Obdach to Carinthia, as
well as the own school transport as a feeder for the schools. The Obdach train station was
closed for passenger traffic in 2010.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight traffic is to be improved by optimizing logistics and by introducing CO2-reduced or CO2neutral drive systems and fuels.

Public relations and awareness raising
•

•
•

In public relations, positively implemented examples are to be prepared and marketed
accordingly to encourage other actors to implement them and to inspire imitators. Currently,
the lead project for the renovation of the school centre and the gymnasium or festival hall is
being planned.
Information events and lectures are to be used to disseminate knowledge about climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
Table 15: The expected impact of actions per sector for the municipality of Obdach
Energy savings (MWh)

CO2 emission reduction (t)

CO2 percentage
reduction in
2050

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings and
facilities

882

1,764

2,646

350

1,225

1,750

0

0

0

0

0

0

220

880

1,540

44

176

440

50%

Residential sector

3,420

6,840

17,100

1,706

5,971

8,530

100%

Commercial sector

1,220

2,440

3,660

993

3,310

5,958

90%

Public lighting
Public transport
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Energy savings (MWh)

CO2 emission reduction (t)

CO2 percentage
reduction in
2050

Sector

2030

2040

2050

2030

2040

2050

Private transport

2,310

4,620

9,240

582

4,074

5,238

90%

All sectors

8,052

16,544

34,186

3,675

14,756

20,672

93%

Renewable energy
production

3,623

10,092

25,981

Figure 19: Greenhouse gas emissions by use (today and 2050 in colour) in Obdach

Figure 20: Greenhouse gas development by components for the municipality of Obdach
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2.6

The Sustainable Energy and Climate Policy Plan of the
municipality of Pölstal
2.6.1

Introduction

The development of a sustainable climate and energy strategy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the municipality of Pölstal.
The municipality of Pölstal emerged from the municipalities of Bretstein, Oberzeiring, St. Johann am
Tauern and St. Oswald-Möderbrugg during the municipal structure reform. It has a rural character and,
due to its favourable natural location, distinguishes itself as a tourism and residential community as
well as a producer and marketer of traditional and agricultural products. In addition, Pölstal has
efficient commercial and industrial enterprises in the fields of paper/cardboard, wood processing and
construction.
The municipality of Pölstal has its own sustainability committee at the political level, which deals with
topics such as energy and climate, as well as other environmentally relevant topics such as supply and
disposal or mobility. Due to its natural location in a mountain valley, the municipality of Pölstal has a
high potential of renewable energy such as biomass, hydropower, solar and wind energy, which play a
major role in energy production at present and in the future. This potential provides an important
contribution to the necessary energy turnaround and ensure value creation and income opportunities.

2.6.2

Current state of play

Renewable electricity production
Tauernwindpark Oberzeiring
With the Tauernwindpark Oberzeiring, one of the highest wind farms par excellence in Europe was
built in 2002. In 2018/19, this enormously high wind farm underwent repowering with state-of-the-art
wind turbines. Currently, 10 wind turbines with a capacity of 32 MW and a photovoltaic park with a
capacity of 2 MWp are in operation at the Tauernwindpark on the ridge at an altitude of approximately
1,900 m above sea level. This makes the project as a whole the largest electricity producer in the
municipality of Pölstal. The green electricity is fed into the public grid via the transformer station in
Teufenbach. The area itself is an important tourist magnet. In summer, tourists come here to go hiking,
and in winter, the Lachtal is an attractive and popular skiing area for winter sports enthusiasts.
Hydropower
The use of hydropower plays just as big a role in the community of Pölstal as wind farms. Due to the
alpine location and the size of the catchment area, numerous small hydropower plants are installed.
The larger ones are located at the Pöls and the Bretsteinbach, smaller plants are located at smaller
tributaries from the side valleys.
In Unterzeiring, the Neuper family operates the E-Werk Neuper with a small hydropower plant that is
over 100 years old. The machine house and the turbine-generator set are still in their original condition,
the plant was only supplemented by a modern control system to enable automatic plant operation.
The plant was supplemented, firstly, with a fish ladder and, secondly, with a residual water screw so
that electricity can be generated and used from the overflow at the weir. Furthermore, the plant of
the E-Werk Neupar is a nice show power plant to visit.
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Photovoltaics
In addition to the mentioned PV park with 2 MWp at the Tauernwindpark, there are other large open
space plants at the E-Werk Neuper in Unterzeiring, which has a total output of more than 1 MWp.
On the roof areas, many commercial enterprises and farmers have equipped their roof areas with PV
superstructures. In the public sector, the municipality operates a 50 kWp PV system on the New Middle
School in Oberzeiring. Small systems with an average of 5 kWp are installed in large numbers on singlefamily homes.
In total, 64 PV systems with a total capacity of 3,161 kWp were already in operation by March 2020.
The specific yields in the municipality are well above 1,000 - 1,300 kWh/kWp, which also makes their
use very interesting economically.

Heat supply
The municipality of Pölstal is one of the pioneers in the field of biomass local heating. One of the first
biomass local heating networks in Austria were the heat supply systems in Möderbrugg and in St.
Oswald. Others followed in Oberzeiring, St. Johann am Tauern and Bretstein. In the Oberzeiring
biomass heating plant, a solar thermal system with 300 m² is also integrated into the district heating
network.
Traditionally, biomass has been used to a great extent; outside the local heating networks, there are
many individual supplies based on logs, wood chips and pellets in operation. In addition, heating oil is
still used as an energy source, occasionally also as night storage heaters. In new buildings, heat pumps
are predominantly used.
Biomassehof Pölstal: In 2007, Biomassehof Pölstal was founded in Möderbrugg with the ambitious goal
of processing and marketing wood from forest management into high-quality logs and wood chips.
This also contributes to security of supply and increases the value added in agriculture and forestry.

Mobility
Mobility is a difficult chapter in rural areas, especially regarding public transport. The Pölstal is served
by a bus line, and school transport is provided by school buses. Otherwise, the population is very much
dependent on individual mobility.
Electromobility is currently being developed, and a charging infrastructure has been set up in
Möderbrugg at the ADEG market in Piber, which is open to the public 24 hours a day and can even be
used free of charge. The project consists of a total of 4 charging columns with 2 powerful fast charging
points with 75 and 150 kW, as well as 6 charging points with 22 kW each.
The location is extremely central in the municipality, furthermore it is situated directly at the B114, an
important connecting road between the Murtal in the south and the Ennstal in the north.

Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via the local heating systems. Public
street lighting has been largely converted to LED systems and optimized. There is a need for action in
the area of thermal building renovation. Due to the older building stock, there is also a corresponding
potential for savings through thermal insulation.
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Table 16: Energy consumption and greenhouse gas emissions for the municipality of Pölstal

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

27.900

10.300

140.100

5.500

20.400

204.200

6.240

2.510

28.200

1.520

4.930

43.400

Source: Energiemosaik.at
Figure 21: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Pölstal

Figure 22: Energy consumption in detail for the municipality of Pölstal
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2.6.3

Vision

Goal of the market community Pölstal: 100 percent supply with renewable energy.
Limiting climate change is one of the greatest challenges in human history. The municipality of Pölstal
therefore shares the goals of the United Nations (Paris goals) to limit global warming to a maximum of
1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions must be reduced
towards zero.
The municipality of Pölstal has a high potential of natural resources in the field of energy and raw
materials, and a great know-how. Furthermore, the municipality has a natural living and economic area
with a high quality of life.
The municipality is implementing climate protection projects to gradually become independent from
fossil energy and instead also supply to others energy produced by renewable sources.
Renewable energy
The municipality will make the best possible and sustainable use of the renewable energy potential in
its territory, such as biomass, hydropower, wind power and solar energy. In principle, this means the
use and expansion of renewable energy. In doing so, related ecological issues will be considered, such
as the preservation of high-quality agricultural land, biodiversity and species diversity, the functionality
of the natural space as well as ecotopias and protected areas and the landscape as an economic,
recreational and living space. These include:
•
•
•
•
•
•

The further expansion of district heating supply.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Utilization of roof surfaces for green power generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower and wind power (Tauernwindpark).
Utilization of biomass resources to build up a bioeconomy and circular economy in the valueadded cycle of the forestry-wood-paper chain, as well as by integrating previously unused
biogenic sources, which should be done in the sense of efficient and sustainable use with the
highest added value.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned with the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in the building sector by
increasing the rate of renovation, thermal refurbishment, efficient production processes with high
energy and raw material efficiency, as well as a cascading use of material and energy flows up to (e-)
mobility. Focal points are:
•
•
•

Highly efficient thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes, including the decoupling of
waste heat into the district heating network of Pölstal.
Expansion of charging infrastructure for e-mobility.
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Table 17: Targets for the municipality of Pölstal

Targets

2030

2040

2050

Reduction in energy use (%)

6

13

23

Increase in renewable energy production (%)

49

68

91

CO2 emission reduction targets (%)

23

55

91

2.6.4

Sustainable energy actions up to 2050

The market municipality of Pölstal is planning a large mix of measures to increase energy efficiency
and expand renewable energy to achieve climate neutrality by 2040.
Municipal buildings and facilities
•
•
•
•
•

Thermal refurbishment of all municipal buildings and reduction of final energy demand, as well
as CO2 emissions.
Substitution of the still existing oil heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces by photovoltaics, a potential analysis is currently being worked on.
Integration of PV systems and energy storage for load management and increasing the degree
of self-sufficiency, as well as an emergency power function to maintain a basic supply in the
event of a blackout.

Spatial planning
•
•

To preserve and protect high-quality agricultural land from development, attention is paid to
densification in local areas.
Establishment of active vacancy management to manage or reactivate vacant properties and
real estate to curb the expansion of settlement space, and to preserve green space, or forest
and agricultural land.

Residential and service buildings
•
•
•

Thermal renovation of residential and service buildings.
Substitution of the still existing oil heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Energy storage and energy communities
•
•

Thermal and electrical energy storage systems are to be expanded to decouple renewable
energy supply and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•
•

Production processes are to be made even more energy efficient in the future.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy, as well as the purchase of CO2 certificates.
Utilization of roof surfaces on commercial and industrial facilities.
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Mobility
•
•
•

The public transport offer for mobility is to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight transport is to be improved by optimizing logistics and by introducing CO2-reduced or
CO2-neutral drive systems or fuels.

Public relations and awareness raising
•

•
•

In the public relations work, positively implemented examples are to be appropriately
prepared and marketed to encourage other actors to implement them and to inspire imitators.
Currently, the lead project for the renovation of the elementary school and the gymnasium is
being worked on.
Information events and lectures are to be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
Table 18: The expected impact of actions per sector for the municipality of Pölstal

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

Municipal buildings and
facilities

770

1,540

2,310

304

1,064

1,520

100%

0

0

0

0

0

0

215

860

1,505

44

174

435

50%

Residential sector

2,511

5,022

1,555

1,560

4,368

6,240

100%

Commercial sector

7,005

14,010

21,015

7,050

14,100

25,380

90%

Private transport

1,610

3,220

6,440

406

2,842

3,654

90%

All sectors

12,111

24,652

43,825

9,364

22,548

37,229

91%

Renewable energy
production

5,934

16,763

39,881

Energy savings (MWh)

Public lighting
Public transport

CO2 emission reduction (t)
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Figure 23: Greenhouse gas emissions by use (today and 2050 in colour) in Pölstal

Figure 24: Greenhouse gas development by components for the municipality of Pölstal

2.7

The Sustainable Energy and Climate Policy Plan of the
municipality of Seckau
2.7.1

Introduction

The municipality of Seckau, with almost 1,300 inhabitants, is located 10 km from the district capital
Knittelfeld on the southern slope of the Niedere Tauern on a plateau between 800 and 1000 m above
sea level in a side valley of the Mur valley. The village is known, among other things, for its Benedictine
abbey, which was the episcopal seat of the Graz-Seckau diocese from the 13th to the 18th century.
The historic centre of Seckau is the centre of economic and social life of the municipality. The
hinterland of the municipality is primarily characterized by nature, agriculture, and forestry. Seckau
has no direct railroad connection and is served by public bus transport mainly for school traffic. The
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"Seckauer Marktmobil" as a micro-public transport solution considerably improves mobility in the
market community. As a school location with the four educational institutions kindergarten,
elementary school, new middle school, and abbey high school with a total of about 500 students,
Seckau is also very popular beyond the boundaries of the municipality.
The history of the municipality is closely connected with Seckau Abbey. The name Seckau was first
mentioned in documents in 1142. The community's ties with the Benedictine Abbey are still
demonstrated today through joint events and the design of public spaces. The buildings of the
"Marktstraße" bear on glass signs their vulgon names from ancient times, such as "Hofwirt", "Bader"
or "Bäck" and tell of the development of the market linked with that of the abbey.
Besides the abbey and the historic centre of the village, the high alpine church Maria Schnee, and the
lookout tower on the Tremmelberg are further sights. In the "Marktstraße" the multiple awardwinning master confectioner Cafe Konditorei Michael Regner can be found, known for its gingerbread
specialties. The municipality is concerned with the development of soft tourism and attracts mainly
culturally interested as well as sporty visitors, who, in addition to the attractions associated with the
abbey, also appreciate the alpine cycling and hiking trails. The tourist offer is also joined by the local
farmers, who offer their products, such as hay baths and culinary specialties directly from the farm.
To counteract negative trends such as migration and aging, the municipality conducted a survey in
2002 as part of the Local Agenda 21 program. The evaluation of this led to the formulation of longterm political goals: The municipality wants to maintain and strengthen local suppliers and direct
suppliers, promote tourism in connection with farms and, above all, support young people in initiatives
and draw attention to the municipality as a place to live. The municipality is committed to the concept
of sustainability and promotes the preservation of ecologically valuable areas of cultural landscape,
the use of renewable energy and non-motorized transport within the municipality.
Seckau is therefore intensively involved in Agenda 21 processes and has been an active member of the
e5 program (EEA -European Energy Award) since 2008.
The development of a sustainable climate and energy policy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the municipality of Seckau. A better networking and interaction on all political
levels, interregional exchange and promotion of general cooperation shall help to achieve this goal.
Highlights are the development of energy, climate protection and mobility projects, which have led to
projects and implementations on a broad basis, especially through the establishment of the "Forum
Climate" and the entry into the e5 program.
In the field of renewable energy, the biomass district heating system developed on a large scale in the
village and the supply of all public facilities with green electricity are to be mentioned as a showcase
example; in the field of mobility, it is the "Seckauer Marktmobil".
Since 2017, the municipality of Seckau has been certified with "eeee", with 69.5% of the achievable
points. This corresponds to the "European Energy Award in Silver".

2.7.2

Current state of play

Energy policy
Even before the municipality of Seckau became an active member of the e5 program in the fall of 2008,
the local initiative "Forum Climate" was committed to implementing energy and environmentally
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relevant projects. At the schools, the work to raise awareness on this topic goes back even further. For
example, since 2006 the Abteigymnasium has celebrated the annual "Day of the Sun" and the "CarFree Day"; events in which all educational institutions and the entire community now participate. In
terms of energy policy, the municipality has set important milestones, including:
•
•
•

•
•
•
•
•

2007: 2007: 1st "Day of the Sun" (European Solar Day) at the Abteigymnasium.
2008: Foundation of the initiative "Forum Klima" and joining of the municipality Seckau to the
e5-program.
2009: 1st e5 planning workshop, followed by events and actions on energy, climate, and
mobility. Public relations work on climate-conscious actions, energy saving and waste
avoidance, events on "Car Free Day" and "Sun Day", participation in further education events
and excursions.
2011: a sustainability mission statement was adopted by the municipal council.
2012: energy accounting for municipal buildings was introduced and a climate protection
concept was created.
2014: launch of the Seckau market mobile; supply of all municipal properties with green
electricity.
2015: Revision of the local development concept.
2017: Construction of an e-filling station.

Renewable electricity production
Energie Steiermark is the primary electricity supplier for the municipality of Seckau. The company's
own electricity production from renewable energy sources generally takes place in the market area
from photovoltaic systems and is constantly being expanded. It is due to extensive awareness raising,
information events and joining e5 that more and more residents of private households are motivated
to install a PV system. All municipal buildings are supplied with green electricity or, like the school
facility, have a PV system on the roof.
District heating
In the nineties, a biomass district heating system was already established in Seckau and gradually
extended over the local area of Seckau. This is operated by KELAG Wärme, which supplies its customers
and all municipal buildings with CO2-neutral heat from regional biomass. This has already replaced
many oil heating systems and old solid fuel boilers.
Individual heating systems are also operated with biomass, heat pumps but also oil heating systems.
The latter are increasingly being substituted by pellet heating systems. Building permits are now only
issued if renewable energy systems are used.
Mobility
Seckau is located on the southern slope of the Niedere Tauern mountains and is a small municipality
in the Murtal valley, which does not have a connection to the rail network but keeps regional traffic
alive via (school) buses. To curb motorized individual traffic or at least to make it more environmentally
friendly, Seckau has made it one of its main tasks in the fight against climate change. Work is underway
on a concept to expand a pedestrian and bicycle network to accommodate the climate-friendly modes
of movement of the population and visitors. In addition, the "Seckauer Marktauto" (VW eUp) was
purchased and made available to the public for trips within the town and for trips as far as Knittelfeld.
On the one hand, it is a kind of car-sharing offer to avoid the purchase of a first or second car, and on
the other hand, it is intended to draw attention to the more environmentally friendly alternative of
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electric mobility, as well as to give people who are not authorized to drive the opportunity to attend
medical appointments or the like through voluntary drivers. Accordingly, an e-filling station has also
been set up. The "Car Free Campus", which has been decided by the municipality, has been well
received by parents and could certainly contribute to a reduction of short distance trips. For this
purpose, there is a separate "parent-child stop" where students can be picked up or dropped off if
necessary. In addition, the municipality of Seckau does not have its own vehicle fleet.
Public buildings and infrastructure
Almost all public buildings are already supplied with heat from the district heating system. Energy
accounting has also been introduced to analyse energy consumption and derive future energy savings.
Public street lighting has been largely converted to LED systems and optimized. There is a need for
action in thermal building renovation. Due to the older building stock, there is also a corresponding
savings potential through thermal insulation, which on the other hand is limited by the historical
structure and monument protection.
Table 19: Energy consumption and greenhouse gas emissions for the municipality of Seckau

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

12 600

2 800

400

2 700

9 300

27 700

2 810

690

110

740

2 330

6 680

Source: Energiemosaik.at
Figure 25: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Seckau
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Figure 26: Energy consumption in the municipality of Seckau

2.7.3

Vision

Goal of the municipality of Seckau: 100 percent climate-neutral community.
Limiting climate change is the greatest challenge in human history. The municipality of Seckau
therefore shares the goals of the United Nations (Paris goals) to limit global warming to a maximum of
1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions must be reduced
towards zero.
The development of a climate protection plan to become CO2-neutral as a market community by the
year 2040 is Seckau's goal. To successfully implement this plan, the CO2 emissions of all sectors of the
municipality of Seckau must be reduced to a minimum on the one hand, and on the other hand, work
must be done on energy efficiency itself. This is done on the one hand by implementing renewable
energy systems and on the other hand by providing renewable energy on all sectoral levels. The
strategy for achieving the goals can be defined by several fields of action, which are described below.
Seckau is implementing climate protection projects to gradually become independent from fossil
energy and instead also supply to others energy produced by renewable sources.
Renewable Energy
The municipality will make the best possible and sustainable use of the renewable energy potential in
its territory, such as biomass and solar energy. In principle, this means the use and expansion of
renewable energy. In doing so, related ecological issues will be considered, such as the preservation
of high-quality agricultural land, biodiversity and species diversity, the functionality of the natural
space as well as ecotopias and protected areas and the landscape as an economic, recreational and
living space. These include:
•
•
•
•
•

Connection of almost all municipal buildings to the biomass district heating system.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Use of roof surfaces for green electricity generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Construction consulting prior to construction negotiation (heating systems, construction
materials, insulation materials).
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Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as reducing energy use in buildings by increasing the
rate of renovation and thermal refurbishment. In the mobility sector, this means strategies for traffic
avoidance, expansion of car sharing, and even e-mobility. Focal points are:
•
•
•
•
•
•

Highly efficient thermal building renovation to save heating energy.
Use of solar energy, predominantly through PV systems on available roof surfaces.
Expansion of charging infrastructure for e-mobility.
Use and promotion of the e-market car.
Expansion of e-car sharing to avoid second and third cars in households.
Mobility services based on volunteers to support fewer mobile people with the "Seckauer
Marktauto".
Table 20: Targets for the municipality of Seckau

Targets

2030

2040

2050

Reduction in energy use (%)

10

20

42

Increase in renewable energy production (%)

45

56

74

CO2 emission reduction targets (%)

16

69

95

2.7.4

Sustainable energy actions up to 2050

The municipality of Seckau is planning a large mix of measures to increase energy efficiency and expand
renewable energy to achieve climate neutrality by 2050.
Municipal buildings and facilities
•
•
•
•
•

Thermal renovation of the municipal buildings and reduction of the final energy demand, as
well as supply via CO2-neutral heat, thus avoiding CO2 emissions.
All municipal buildings are supplied with green electricity.
Substitution of the still existing oil heating systems by renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Use of roof areas for green electricity production via photovoltaics.

Residential and service buildings
•
•
•
•

Thermal refurbishment of the residential and service buildings.
Substitution of the still existing oil heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.
Expansion of infrastructure for e-mobility and car sharing in housing estates.

Expansion of district heating supply
•
•

The district heating supply is mainly provided by biomass district heating. The heating network
is to be further expanded and densified.
Fossil-fuelled individual heating systems outside the district heating area are to be replaced by
biomass or heat pumps, also in combination with solar systems.
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Energy storage and energy communities
•
•

Energy accounting for the municipality's properties is to be continued.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.

Spatial planning and vacancy management
•
•
•

The land-use plans shall be developed with respect to the use of land and soil in a sparing
manner.
The full use of solar energy must be guaranteed.
The development of energy spatial planning is to be accelerated. Energy-relevant aspects and
the energy infrastructure are to be considered in spatial planning and integrated into the
planning processes.

Mobility
•
•
•
•
•

The public transport offer for mobility is to be expanded.
For private transport, sharing models and the infrastructure for e-mobility are to be expanded.
E-mobility is to be further promoted.
Expansion of the bicycle and footpath network is to be accelerated.
Bicycle rental (e-bikes) is planned.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples are to be appropriately
prepared and marketed to encourage other actors to implement them and to inspire imitators.
Information events and lectures are to be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
Table 21: The expected impact of the measures per sector for the municipality of Seckau

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

Municipal buildings and
facilities

378

756

1 134

148

518

740

100%

Public lighting

0

0

0

0

0

0

Public transport

30

120

210

6

22

55

50%

Residential sector

1,134

2,268

5,670

562

1,967

2,810

100%

Commercial sector

20

40

60

17

55

99

90%

Private transport

870

1,740

3,480

221

1,547

1,989

90%

Energy savings (MWh)

CO2 emission reduction (t)
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Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

All sectors

2,432

4,924

10,554

953

4,109

5,693

95%

Renewable energy
production

1,094

2,757

7,810

Energy savings (MWh)

CO2 emission reduction (t)

Figure 27: Greenhouse gas emissions by use (today and 2050 in colour) in Seckau

Figure 28: Greenhouse gas development by components for the municipality of Seckau
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2.8

The Sustainable Energy and Climate Policy Plan of the
municipality of Unzmarkt-Frauenburg
2.8.1

Introduction

The development of a sustainable climate and energy strategy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the municipality of Unzmarkt-Frauenburg.
The municipality of Unzmarkt-Frauenburg is in the upper Murtal. It has a rural character and
distinguishes itself in the field of renewable energy and climate protection due to its favourable natural
location. It also has efficient agricultural enterprises, and commercial enterprises in the wood and
building sector. It also offers a rich and attractive, nature-oriented leisure offer with a recreational
area, the Mur floodplains, and the location directly on the Mur cycle path. A highlight is also the castle
ruin Frauenburg.
The market town of Unzmarkt-Frauenburg has its own environmental committee at the political level,
which deals with issues such as energy and climate, as well as other environmentally relevant topics
such as supply and disposal or mobility and processes them.
The municipality itself is active in the field of energy supply and implements projects itself. It has a
small community-owned power supply company, which ensures the power supply a distribution
network with a length of about 48 km and 10 transformer stations. The annual energy supply is about
4 GWh of electricity. The municipality also operates a 700 kWp PV ground-mounted system, which was
implemented and financed through an innovative citizen participation model together with citizens of
the municipality.
The core area of the municipality is heated in a CO2-neutral manner via a biomass local heating system.
This is operated by a regional cooperative Nahwärme Unzmarkt-Frauenburg eGen, in which the
municipality is also involved and has connected its public buildings.

2.8.2

Current state of play

Renewable electricity production
A hydroelectric power plant on the Mura River was built in 1989, it is the largest producer of green
electricity in the municipality.
For photovoltaics, the site factors are very good, with high yields. The municipality operates a 700 kWp
PV plant, which was built with the financial participation of citizens. The sale and lease back model
were used for the participation. In addition, there are numerous other photovoltaic plants at the
biomass heating plant, on commercial enterprises and private buildings.
A biomass-based green electricity plant is being implemented and has already been approved.
Wind energy: In the draft of the sectoral program for wind energy of the province of Styria, a wind
energy priority area "Bosruck-Habering" was designated in the northern fringe of the municipal area.
This led to very controversial discussions in the community of Unzmarkt-Frauenburg, as well as in
neighbouring communities. At present it is not clear whether this project will be pursued further. The
yield potential according to wind supply is classified as moderate.
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Heat supply
Unzmarkt-Frauenburg is a pioneer in heat supply. A biomass local heating project was established and
gradually expanded through a cooperative with the participation of the municipality and local farmers
and foresters. A heat storage tank with a storage volume of 30 m³ was also built. More than 70
buildings are thus supplied with CO2-neutral heat from local biomass. An extension with a biomass CHP
plant is planned and has also already been approved; in the future, in addition to heat, it will also
generate green electricity and supply it to the public power grid. A 20 kWp PV system is installed on
the roof of the heating plant.
Numerous other individual properties are heated with biomass such as pellets, wood chips or lump
wood, and oil heating systems and occasional electricity night storage heating systems are also used.
Heat pumps are also used in new construction. Numerous single-family homes use solar thermal
energy to generate hot water, and in some cases also for backup heating.
Mobility
Unzmarkt-Frauenburg is very well connected to the high-level road and rail network in terms of
transportation. The local train station is located directly on the Vienna - Klagenfurt southern railroad
line, and the Styrian regional railroad runs from here via Murau to the Lungau region. Electromobility
is currently being developed.
Public buildings and infrastructure
All public buildings and municipal residences are already supplied with CO2-free heat via biomass local
heating. Public street lighting has been largely converted to LED systems and optimized. There is a
need for action in thermal building renovation. Due to the older building stock, there is also a
corresponding potential for savings through thermal insulation.
Table 22: Energy consumption and greenhouse gas emissions for the municipality of Unzmarkt-Frauenburg

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

13.100

1.400

1.700

2.000

8.000

26.200

2.920

350

470

550

1.990

6.280
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Source: Energiemosaik.at
Figure 29: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of UnzmarktFrauenburg

Figure 30: Energy consumption in detail for the municipality of Unzmarkt-Frauenburg

2.8.3

Vision

Goal of the market community Unzmarkt-Frauenburg: 100 percent CO2-neutral community.
Limiting climate change is one of the greatest challenges in human history. The market town of
Unzmarkt-Frauenburg therefore shares the goals of the United Nations (Paris goals) to limit global
warming to a maximum of 1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas
emissions must be reduced towards zero.
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The market town of Unzmarkt-Frauenburg has a high potential of natural resources in the field of
energy and raw materials, and a lot of know-how. Furthermore, it has a natural living and economic
area with a high quality of life.
The municipality implements climate protection projects and gradually makes itself independent of
fossil energy and supplies the municipality and others with renewable energy by implementing
projects and activities, especially in the following areas:
Renewable energy
The potential of renewable energy, such as biomass, hydropower and solar energy are used and
utilized in the best possible and sustainable way. In principle, this means the use and expansion of
renewable energy, but with due regard for ecological criteria such as the preservation of high-quality
agricultural land, biodiversity and species diversity, the functional capacity of the natural environment
as well as ecotopias and protected areas, and the landscape as an economic, recreational, and living
space. This includes:
•
•
•
•
•

The further expansion of biomass local heating supply, as well as the integration of green
electricity generation from biomass into the heating plant.
Substitution of fossil heating systems with biomass, local heating, or heat pumps.
Use of roof surfaces for green electricity generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in buildings by increasing
the rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, as well as cascading use of material and energy flows through to (e-)mobility.
Focal points are:
•
•

Highly efficient thermal building refurbishment to save heating energy.
Expansion of the charging infrastructure for e-mobility.
Table 23: Targets for the municipality of Unzmarkt-Frauenburg

Targets

2030

2040

2050

Reduction in energy use (%)

9

19

41

Increase in renewable energy production (%)

39

60

79

CO2 emission reduction targets (%)

16

67

95

2.8.4

Sustainable energy actions up to 2050

The market town of Unzmarkt-Frauenburg is planning a large mix of measures to increase energy
efficiency and expand renewable energy to achieve climate neutrality by 2040.
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Municipal buildings and facilities
•
•
•
•

Thermal refurbishment of municipal buildings and reduction of final energy demand, as well
as CO2 emissions.
Substitution of the still existing oil heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces by photovoltaics, a potential analysis is currently being worked on.

Energy space planning
•

Establishment of an active vacancy management to manage or reactivate vacant properties
and real estate to slow down the expansion of the settlement area, and to preserve the green
space, or forest and agricultural land.

Residential and service buildings
•
•
•

Thermal renovation of residential and service buildings.
Substitution of the still existing oil heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Expansion of local heat supply from biomass
•

The local heat supply is fed from regional biomass. The heating network is to be further
expanded and densified.

Energy storage and energy communities
•
•

Electrical energy storage systems are to be expanded to decouple renewable energy supply
and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•

In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy saving and renewable energy, as well as the purchase of CO2 certificates.
Utilization of roof surfaces on commercial enterprises. Some successful implementations such
as at the heating plant and other businesses have already been implemented.

Mobility
•
•

For individual transport, sharing models and infrastructure for e-mobility are to be expanded.
Creation of mobility solutions for people with limited mobility.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples are to be appropriately
prepared and marketed to encourage other actors to implement them and to inspire imitators.
Information events and lectures are to be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
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Table 24: The expected impact of actions per sector for the municipality of Unzmarkt-Frauenburg

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

280

560

840

110

385

550

100%

Public lighting

0

0

0

0

0

0

Public transport

30

120

210

6

24

60

50%

Residential sector

1,179

2,358

5,895

584

2,044

2,920

100%

Commercial sector

85

170

255

71

235

423

90%

Private transport

740

1,480

2,960

187

1,309

1,683

90%

2,314

4,688

10,160

958

3,997

5,636

95%

902

2,813

8,026

Energy savings (MWh/year)
Sector

Municipal buildings and
facilities

All sectors
Renewable energy
production

Figure 31: Greenhouse gas emissions by use (today and 2050 in colour) for the municipality of Unzmarkt-Frauenburg
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Figure 32: Greenhouse gases by component in Unzmarkt-Frauenburg

2.9

The Sustainable Energy and Climate Policy Plan of the
municipality of Weißkirchen
2.9.1

Introduction

The development of a sustainable climate and energy strategy based on the available resources of
renewable energy and increasing energy efficiency, as well as achieving climate neutrality by 2040 is
the declared goal of the municipality of Weißkirchen.
The municipality of Weißkirchen emerged from the municipalities of Eppenstein, Maria Buch-Feistritz,
Reisstraße and Weißkirchen during the municipal structure reform. It has a rural character and, due to
its favourable natural location, distinguishes itself as a tourism and residential community as well as a
marketer of traditional and agricultural products. It also has efficient enterprises in mining, textile
processing, food processing and wood industry, as well as numerous commercial enterprises. Leading
companies are Imerys Talc (mining), Kufner and Leichtfried (textile industry), Johann Pabst
Holzindustrie and Schaffer Holz (wood industry).
The municipality of Weißkirchen has its own environmental committee at the political level, which
deals with and deals with topics such as energy and climate, as well as other topics that are also
relevant to the environment, such as supply and disposal and mobility. A very current example of the
work of the environmental committee is the preparation of a subject area concept for photovoltaics,
which aims to find solutions around conflict between PV ground-mounted systems and the
competition with food and feed production on high-quality agricultural land.
Weißkirchen is also a shareholder in the Holzinnovationszentrum Zeltweg, an inter-municipal privatepublic partnership with three other municipalities, the province of Styria and the timber industry. The
goal is to establish innovations and cooperation in the field of wood and energy. Another innovative
aspect is the inter-municipal financial equalization via the participating municipalities.
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2.9.2

Current state of play

Renewable electricity production
The municipality produces its own electricity from renewable energy sources from hydroelectric
power plants on the Mura (Fisching, 20 MW), KW Granitzen (465 kW), two small hydroelectric power
plants in Kotgraben and on the Feistritzbach (65 kW).
Photovoltaics are used integrated on roof surfaces and applications in this regard are pushed by the
municipality. There are already PV open space plants in the extent of more than 2.4 MWp. Some large
commercial roof areas are also equipped with PV modules.
A showcase example for PV is currently being implemented by the municipality itself, in that a PV
system of approx. 90 kWp is being integrated into the roof surfaces during the renovation of the
elementary school and the gymnasium, and the degree of self-sufficiency is thus also being optimized
by means of electricity storage and load management. Furthermore, an emergency supply for crises
such as a blackout will be set up in parallel via the electricity storage system to ensure a basic supply.
Wind energy is currently used directly at the southern border to the district of Voitsberg and further
wind power plants in this area are currently being planned.
Subject area concept for PV ground-mounted systems over 3,000 m²
Due to the planned promotion of PV plants via the Renewable Energy Expansion Act - which is to come
into force in the first half of 2021 - project developers and investors will be encouraged to search for
land. Farmers could succumb to the temptation to allocate their land at significantly higher lease prices
than they could have earned through agricultural production. This creates conflicts of interest between
food and feed production on the one hand and by the energy industry on the other. In addition, the
question of allegedly disturbing effects on the landscape is raised. The municipality of Weißkirchen is
particularly concerned to leave high-quality agricultural arable land in agricultural production and to
preserve so-called agricultural priority zones according to the regional development program to
produce food.
In the meantime, the province of Styria has also taken up this issue. Not least due to the efforts in the
municipality of Weißkirchen, the province of Styria recently issued a new guideline for free-standing
photovoltaic plants. This recommendation is clearly against larger plants on fertile agricultural land.
Accordingly, the market community of Weißkirchen is a "pilot community", which with foresight pays
attention to the security of supply of domestic food and therefore found it necessary to take such a
step.
On April 22, the municipal council of the municipality of Weißkirchen, chaired by Mayor Ewald Peer,
held a meeting in which the amendment of the local development concept with regard to future PV
open space plants was on the agenda.
The objectives in the draft ordinance of the subject area concept for PV ground-mounted systems are
the promotion of PV roof-mounted systems, the achievement of climate targets, the long-term
safeguarding of high-quality and contiguous agricultural land in valley bottoms, the preservation of
forest cover and the recreational function, the preservation and safeguarding of the street, local and
landscape image and the safeguarding of the subsequent uses of the raw material extraction areas as
determined by the municipal council.
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To achieve these goals, exclusion areas for ground-mounted PV systems larger than 3,000 square feet
are established throughout the community. For the areas outside of these exclusion areas,
designations are only permitted in compliance with precisely defined criteria.
The municipality of Weißkirchen is fully committed to this type of energy production, however,
primarily roofs and smaller areas on less productive land in steeper, not visible terrain, should be used
for the construction of PV systems. As expected, the resolution on the ordinance was passed
unanimously, as the preliminary work in the two technical committees was already characterized by
the best cooperation and harmony.
Heat supply
Weißkirchen plays a pioneering role in heat supply. In the village of Weißkirchen, there is a large district
heating network, which is supplied by waste heat extracted from an industrial plant near the centre.
In other towns and districts, such as Maria Buch and Eppenstein, there are other local heating networks
based on wood chips from the forest. In the sawmill industry in the companies Pabst and Schaffer large
biomass boilers are in operation, which supply environmentally friendly heat from bark and sawmill
residues for wood drying.
Part of the heat supply is still ensured by natural gas, for individual properties biomass, oil heating,
electricity night storage heating and heat pumps are also used. Solar thermal energy is used for hot
water production and partially for heating support.
Mobility
Weißkirchen is well connected to the high-ranking road network. The public transport offer extends
over the regional bus network (Aichfeldbus) and connects Weißkirchen with the surrounding
communities. This also provides connections to the railroad stations Judenburg and Zeltweg, as well
as to the federal school centres in the towns. Electromobility is currently under development.
Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via local heating systems. Public
street lighting has been largely converted to LED systems and optimized. There is a need for action
around thermal building renovation. Due to the older building stock, there is also a corresponding
potential for savings through thermal insulation.
Table 25: Energy consumption and greenhouse gas emissions for the municipality of Weißkirchen

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

45.000

8.600

106.600

11.200

46.300

217.800

10.150

2.110

28.240

3.130

10.450

54.080
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Source: Energiemosaik.at
Figure 33: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Weißkirchen

Figure 34: Energy consumption in detail for the municipality of Weißkirchen

2.9.3

Vision

Goal of the municipality Weißkirchen: 100 percent supply with renewable energy.
Limiting climate change is one of the greatest challenges in human history. The municipality of
Weißkirchen therefore shares the goals of the United Nations (Paris goals) to limit global warming to
a maximum of 1.5 degrees Celsius. For Austria, this means that man-made greenhouse gas emissions
must be reduced towards zero.
The municipality of Weißkirchen has a high potential of natural resources in the field of energy and
raw materials, and a lot of know-how and expertise in this area. In addition, the market has a natural
living and economic area with a very high quality of life, which must be preserved.
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Consequently, the municipality is implementing climate protection projects to gradually become
independent from fossil energy and instead also supply to others energy produced by renewable
sources.
Renewable energy
Weisßkirchen will make the best possible and sustainable use of the renewable energy potential in its
territory, such as biomass, hydropower and solar energy. In principle, this means the use and
expansion of renewable energy. In doing so, related ecological issues will be considered, such as the
preservation of high-quality agricultural land, biodiversity and species diversity, the functionality of the
natural space as well as ecotopias and protected areas and the landscape as an economic, recreational
and living space. This includes:
•
•
•
•
•
•

The further expansion of district heating supply.
Substitution of fossil heating systems with biomass, district heating or heat pumps.
Use of roof surfaces for green electricity generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
Utilization of biomass resources for the development of a bioeconomy and circular economy
in the value-added cycle of the forestry-wood-paper chain, as well as through the integration
of previously unused biogenic sources in terms of efficient and sustainable use with the highest
added value.

Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in buildings by increasing
the rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, and a cascading use of material and energy flows through to (e-)mobility. Focal
points are:
•
•
•

Highly efficient thermal building refurbishment to save heating energy.
Increasing energy efficiency in industry and production processes, including the decoupling of
waste heat into the district heating network of Weißkirchen.
Expansion of the charging infrastructure for e-mobility.
Table 26: Targets for 2030, 2040 and 2050 for the municipality of Weißkirchen

Targets

2030

2040

2050

Reduction in energy use (%)

7

15

28

Increase in renewable energy production (%)

38

53

65

CO2 emission reduction targets (%)

15

55

89

2.9.4

Sustainable energy actions up to 2050

The municipality of Weißkirchen is planning a large mix of measures to increase energy efficiency and
expand renewable energy to achieve climate neutrality by 2040.
Municipal buildings and facilities
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•
•
•
•
•

Thermal refurbishment of the municipality's buildings and reduction of the final energy
demand, as well as CO2 emissions.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces by photovoltaics, a potential analysis is currently being worked on.
Current lead project: Thermal refurbishment of the elementary school and the gymnasium,
integration of a PV system and an energy storage system for load management and increasing
the degree of self-sufficiency, as well as an emergency power function for maintaining a basic
supply in the event of an emergency blackout.

(Energy) Spatial planning: Subject area concept for PV ground-mounted systems over 3,000 m²
•

•
•

To preserve high-quality agricultural land and to protect it from being built up with open-space
PV systems, an area concept for open-space PV systems has been drawn up to provide
guidance. See Chap. 1.1.2.
Establishment of energy spatial planning. In spatial planning, energy-relevant aspects and the
energy infrastructure should be considered and integrated into the planning processes.
Establish an active vacancy management system to manage or reactivate vacant properties
and real estate in order to curb the expansion of residential areas and to preserve green
spaces, forests and agricultural areas.

Residential and service buildings
•
•
•

Thermal refurbishment of the residential and service buildings.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Expansion of district heating supply from biomass and industrial waste heat
•
•

The district heating supply is fed from biomass and industrial waste heat. The heat network is
to be further expanded and condensed.
Possible further waste heat sources are to be developed and integrated, also from new
settlements or company expansions.

Energy storage and energy communities
•
•

Thermal and electrical energy storage systems are to be developed to decouple renewable
energy supply and consumption.
Renewable energy communities are to be established in order to create an intra-community
energy exchange based on renewable energy.

Energy efficiency in trade and industry
•
•

•
•

Production processes are to be made even more energy-efficient in the future.
Industrial waste heat is to be decoupled as efficiently as possible and fed into the district
heating network. There is already a long-standing cooperation between the Imerys Talc
company, Kelag Wärme as the district heating supplier and the municipality of Weißkirchen.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved by energy
saving and renewable energy, as well as the purchase of CO2 certificates.
Utilization of roof surfaces on commercial and industrial enterprises. Some successful
implementations like in LIZ, Spedition Peinhopf or Kufner have already been realized.
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Mobility
•
•
•

The public transport offer for mobility is to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight transport is to be improved by optimizing logistics and by introducing CO2-reduced or
CO2-neutral drive systems and fuels.

Building a bioeconomy and circular economy
•

•

The forestry-wood-paper value chain plays an essential role in the community and the
surrounding region. A bioeconomy strategy is to be developed around the two local wood
industry companies and the HIZ by involving research and development partners.
It is also conceivable to expand value chains in the food industry (LIZ Agricultural Innovation
Centre), as well as in waste management.

Public relations and awareness raising
•

•
•

In the public relations work, positively implemented examples are to be appropriately
prepared and marketed to encourage other actors to implement them and to inspire imitators.
Currently, the lead project for the renovation of the elementary school and the gymnasium is
being developed.
Information events and lectures are to be used to disseminate knowledge about climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
Table 27: The expected impact of actions per sector for the municipality of Weißkirchen

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

Municipal buildings and
facilities

1,568

3,136

4,704

626

2,191

3,130

100%

0

0

0

0

0

0

Public transport

1,130

4,520

7,910

225

898

2,245

50%

Commercial sector

4,050

8,100

20,250

2,030

7,105

10,150

100%

Commercial sector

5,330

10,660

15,990

4,236

14,120

25,416

90%

Private transport

2,380

4,760

9,520

596

4,172

5,364

90%

All sectors

14,458

31,176

58,374

7,713

28,486

46,305

89%

Renewable energy
production

5,494

16,523

37,943

Energy savings (MWh)

Public lighting

CO2 emission reduction (t)
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Figure 35: Greenhouse gas emissions by use (today and 2050 in colour) for the municipality of Weißkirchen

Figure 36: Greenhouse gas development by components for the municipality of Weißkirchen

2.10

The Sustainable Energy and Climate Policy Plan of the
municipality of Zeltweg

2.10.1

Introduction

The development of a sustainable bioeconomy based on the available resources of renewable energy
and an increase in energy efficiency, as well as the achievement of climate neutrality by 2040, is the
declared goal of the municipality of Zeltweg.
On the one hand, the municipality of Zeltweg positions itself as a "sports town", with a sports centre
that is significant for the region and countless sports clubs, as well as the proximity to the RED BULL
RING Spielberg. However, the city is also characterized by strong and efficient industrial companies
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such as Voestalpine Eisenbahnsysteme, Sandvik, Sepero, Johann Pabst Holzindustrie or Mondi. The
military airport Fliegerhorst Hinterstoisser is also one of the largest employers in the city of Zeltweg.
The municipality of Zeltweg has been a member of the Climate Alliance for many years. Environmental,
waste and energy agendas, as well as related subsidies and transport are explicitly designated as
specialist areas in the building department and are also staffed.
HIZ -Holzinnovationszentrum
With the Holzinnovationszentrum HIZ -a private-public partnership with three other municipalities, the
province of Styria and the wood industry- the city also has a supra-regional innovation centre around
the topics of wood and energy. The EAO - Energy Agency Upper Styria, as well as other companies in
the field of energy, such as district heating and control systems (Hoval), automation technology and
environmental sensors (Net-Automation) and photovoltaics (Ökosolar-PV) are also located at the site,
as well as a wood pellet plant of the company Pabst. Especially in the field of renewable energy, the
city has already achieved a lot, but there is still untapped potential and goals to reach.
To successfully implement these goals, there is a general need for better networking and interaction
at all political levels, interregional exchange, and promotion of general cooperation. Certainly, the
municipality of Zeltweg recognized the urgency of a proactive attitude towards environmental
protection already in the early 1990s and tried to follow a path towards more energy efficiency,
reduction of greenhouse gas emissions and waste prevention. Since such major upheavals are
enormous efforts that must be taken on continuously over the long term, Zeltweg has tried from the
beginning to network regionally and nationally to profit from synergies as well as to pass on assistance
to third parties. This attitude can be one of the reasons for the participation in the program C-Track
50, which promotes support in inter-communal communication between governmental and
intergovernmental institutions of all levels and can help the municipality in the implementation of
long-term climate goals.

2.10.2

Current state of play

Renewable electricity production
The city's own electricity production from renewable energy sources comes from hydroelectric power
plants on the Mura and Pöls rivers. Photovoltaics are integrated on roof surfaces and used in facades.
A showcase example for PV in the public sector is the HTBL Zeltweg. A biogas plant based on renewable
raw materials (grass and corn silage, as well as sour whey) is operated at the Zeltweg air base. This is
used to generate green electricity and heat, with all the heat used to heat the buildings in the barracks.
A biomass CHP plant for green electricity and heat production is installed at a hotel and service station.
Heat supply
In the field of heat supply, a large district heating network and a biomass heating plant have been set
up. Via an infrastructure heat pipeline, this heating plant is also connected to the pulp and paper mill
in Pöls, where waste heat is extracted for the region. This supplies CO2-free heat to public buildings,
service buildings and to trade and industry. A large part of the urban area is supplied via this. The
Holzinnovationszentrum also has a large biomass heating plant, which supplies heat for heating the
buildings, as well as process heat for drying wood and sawdust. A large wood pellet plant is also in
operation here, which produces around 50,000 tons of wood pellets per year from sawdust and wood
shavings, thus ensuring part of the supra-regional supply.
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Part of the heat supply is still ensured by natural gas, and biomass, oil heating, electricity night storage
heating and heat pumps are also used for individual properties. Solar thermal energy is used for hot
water production, partially for heating support, and in process heat production for a truck wash.
Mobility
Zeltweg is very well connected to the high-ranking road and rail network. The public transport offer is
excellent. Zeltweg is located on the southern railroad line and has a train station. In addition, the
municipality is also excellently connected to the surrounding communities by the regional bus network
(Aichfeldbus). Electromobility is currently being developed, and an e-car sharing system is already in
operation at the HIZ location.
Public buildings and infrastructure
Almost all public buildings are already supplied with CO2-free heat via the district heating system.
Public street lighting has been largely converted to LED systems and optimized, in some cases even via
innovative lighting control. There is a need for action in thermal building renovation. Due to the older
building stock, there is also a corresponding potential for savings through thermal insulation.
Table 28: Energy consumption and greenhouse gas emissions for the municipality of Zeltweg

Energy Consumption
in MWh per year
GHG-Emissions
in t CO₂-Equivalent per year

Living

Agriculture
and forestry

Industry and
trade

Sercices

Mobility

Total

60 600

1 200

746 100

33 400

73 000

914 300

13 660

290

177 530

9 280

17 340

218 090

Source: Energiemosaik.at
Figure 37: Energy consumption and greenhouse gas emissions, shares of uses for the municipality of Zeltweg
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Figure 38: Energy consumption in detail for the municipality of Zeltweg

2.10.3

Vision

The goal of the municipality of Zeltweg: 100 percent supply with renewable energy. Limiting climate
change is the greatest challenge in human history. The municipality of Zeltweg therefore shares the
goals of the United Nations (Paris goals) to limit global warming to a maximum of 1.5 degrees Celsius.
For Austria, this means that man-made greenhouse gas emissions must be reduced towards zero.
The municipality of Zeltweg has a high potential of natural resources in the field of energy and raw
materials, and a lot of know-how. Furthermore, it has a natural living and economic area with a high
quality of life.
The municipality is implementing climate protection projects to gradually become independent from
fossil energy and instead also supply to others energy produced by renewable sources.
Renewable energy
Zeltweg will make the best possible and sustainable use of the renewable energy potential in its
territory, such as biomass, hydropower and solar energy. In principle, this means the use and
expansion of renewable energy. In doing so, related ecological issues will be considered, such as the
preservation of high-quality agricultural land, biodiversity and species diversity, the functionality of the
natural space as well as ecotopias and protected areas and the landscape as an economic, recreational
and living space. These include:
•
•
•
•
•
•

The further expansion of the district heating supply.
Substitution of fossil heating systems by biomass, district heating or heat pumps.
Use of roof surfaces for green electricity generation via photovoltaics or solar thermal use,
integration of energy storage systems to increase the degree of self-sufficiency.
Establishment of local renewable energy communities for interregional energy exchange.
Utilization of the available potential of hydropower.
Utilization of biomass resources to build a bioeconomy and circular economy in the valueadded cycle of the forestry-wood-paper chain, as well as by integrating previously unused
biogenic sources in the sense of efficient and sustainable use with maximum added value,
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including sector coupling in the field of electricity, heat, and fuels, including research and
development.
Efficient use of energy and resources
In addition to utilization, the municipality is also very concerned about the conservation of resources
and, at the same time, energy efficiency, such as the reduction of energy use in buildings by increasing
the rate of renovation and thermal refurbishment, efficient production processes with high energy and
raw material efficiency, as well as cascading use of material and energy flows through to (e-)mobility.
Focal points are:
•
•
•
•

Highly efficient thermal building renovation to save heating energy.
Increasing energy efficiency in industry and production processes.
Utilization of possible waste heat sources.
Expansion of the charging infrastructure for e-mobility.
Table 29: Targets for the municipality of Zeltweg

Targets

2030

2040

2050

Reduction in energy use (%)

7

14

22

Increase in renewable energy production (%)

35

45

60

CO2 emission reduction targets (%)

19

53

90

2.10.4

Sustainable energy actions up to 2050

The municipality of Zeltweg is planning a large mix of measures to increase energy efficiency and
expand renewable energy to achieve climate neutrality by 2040.
Municipal buildings and facilities
•
•
•
•

Thermal refurbishment of the municipality's buildings and reduction of the final energy
demand, as well as CO2 emissions.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Optimization of all public lighting with modern, energy-efficient light sources.
Utilization of roof surfaces through photovoltaics.

Residential and service buildings
•
•
•

Thermal refurbishment of the residential and service buildings.
Substitution of the still existing oil and natural gas heating systems with renewable energy.
Integration of photovoltaic systems or solar thermal energy.

Expansion of district heating supply
•
•

The district heating supply is fed from biomass and industrial waste heat. The heat network is
to be further expanded and condensed.
Possible further waste heat sources are to be developed and integrated, also from new
settlements or company expansions.

Energy storage and energy communities
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•
•

Thermal and electrical energy storage systems are to be developed to decouple renewable
energy supply and consumption.
Renewable energy communities are to be established to create an intra-community energy
exchange based on renewable energy.

Energy efficiency in trade and industry
•
•

Production processes are to be made even more energy-efficient in the future.
In the long term, the aim is to achieve CO2-neutral production. This can be achieved through
energy savings and renewable energy, as well as the purchase of CO2 certificates.

Spatial planning and vacancy management
•

•

•

Due to the negative demographic development of the region, as well as structural changes in
the economy, in the housing and in the service sector, there are also vacancies and industrial
wastelands.
A concept for vacancy management and for the management or reactivation of brownfield
sites is to be developed to curb the expansion of the settlement area and to preserve the green
space, or forest and agricultural land.
Development of energy spatial planning. Energy-related aspects and the energy infrastructure
should be considered in spatial planning and integrated into the planning processes.

Mobility
•
•
•

The public transport offer for mobility is to be expanded.
For individual transport, sharing models and the infrastructure for e-mobility are to be
expanded.
Freight transport is to be improved by optimizing logistics and by introducing CO2-reduced or
CO2-neutral drive systems and fuels.

Building a bioeconomy and circular economy
•

The value chain forestry-wood-paper plays an essential role in the community and the
surrounding region. A bioeconomy strategy is to be developed around the HIZ by involving
research and development partners, and subsequently a pilot and demo plant, and in the
further future a large-scale industrial plant for the utilization of damaged wood and low-grade
wood fractions. Fractions of tree and shrub cuttings or municipal biogenic residues that have
not been used so far are to be integrated. The aim is to establish a sector coupling between
electricity and heat networks, as well as mobility. A synthesis gas is to be produced by
biochemical conversion, which can serve as an intermediate product for further products such
as "green gas" for feeding into the natural gas grid or for biofuels.

Public relations and awareness raising
•
•
•

In the public relations work, positively implemented examples are to be prepared and
marketed accordingly to encourage other actors to implement them and to inspire imitators.
Information events and lectures are to be used to disseminate the knowledge base on climate
change and possible measures to save CO2 and act in a climate-friendly manner.
The initiation of school projects, to bring the topics of climate protection and energy transition,
as well as the measures for action closer to future consumers and decision-makers, is in
progress.
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Table 30: The expected impact of actions per sector for the municipality of Zeltweg

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction in
2050

Municipal buildings and
facilities

4,676

9,352

14,028

2,784

6,496

9,280

100%

Public transport

1,050

4,200

7,350

214

854

2,135

50%

Residential sector

5,454

10,908

27,270

4,098

9,562

13,660

100%

Commercial sector

44,766

89,532

134,298

31,955

88,765

159,777

90%

Private transport

5,200

10,400

20,800

1,307

9,149

11,763

90%

All sectors

61,146

124,392

203,746

40,358

114,826

196,615

90%

Renewable energy
production

21,401

55,976

122,248

Energy savings (MWh)

CO2 emission reduction (t)

Public lighting

Figure 39: Greenhouse gas emissions by use (today and 2050 in colour) in Zeltweg
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Figure 40: Greenhouse gas development by components for the municipality of Zeltweg
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3

Croatia

3.1

The Sustainable Energy and Climate Policy Plan of the city
of Djakovo
3.1.1

Introduction

By signing the Covenant of Mayors initiative in 2019, the city of Djakovo is committed to implement a
number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 40 % by
2030. In cooperation with the Regional Energy Agency North (REAN) as advisory support, the City of
Djakovo started drafting a Sustainable Energy and Climate Action Plan (SECAP) with the aim of
economic and energy development of the city with increasing share of energy produced from
renewable sources, further reduction of CO2 emissions by at least 40 % by 2030, achieving
environmental and energy sustainability and adapting to climate change.
During the drafting of this Action Plan, the European Parliament adopted a negotiating position on
European climate regulation. The aim of that regulation is to turn the political promise that the Union
will become climate neutral by 2050 into a legal obligation. This will provide European citizens and
businesses with the legal certainty and predictability needed to plan the transition.
The current emission reduction target for 2030 is 40% compared to 1990 levels. The Commission
recently proposed in an amended proposal for a European climate regulation to increase this target to
"at least 55%". Parliament called for a more ambitious target of 60%, adding that national targets
should be increased in a financially efficient and acceptable way.
Parliament can further start negotiations with the Member States as soon as the Council agrees on a
common position. Following the adoption by the European Council (2019) of the goal of climate
neutrality by 2050, in March 2020 the Commission presented a proposal for a European climate
regulation that would make it a legal obligation for the Union. Parliament advocated more ambitious
EU climate legislation and declared a climate crisis on 28 November 2019.
In order for this Action Plan to be sustainable until 2030, the City of Djakovo will already with this
document predict measures to reduce CO emissions by at least 60% by 2030 and thus be in line with
European Union regulations.

3.1.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2012. In order to compile with both
national and European goals and objectives, several key strategic documents were used as basis for
the energy planning at local level:
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2021 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
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•
•
•

Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 31 shows energy consumption by sectors, and Table 32 shows CO2 emissions by sectors in the
city of Djakovo.
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Table 31: Energy consumption per sector for the city of Djakovo

Energy consumption [MWh]
Sector

Electricity

Natural gas

Fuel oil

Wood

Diesel

Gasoline

LPG

Total

Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector

1,513.21
22,050.72
35,848.55
59,412.49

825.17
21,213.26
67,421.36
89,459.79

326.49
0.00
0.00
326.49

56.73
0.00
52,580.44
52,637.17

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2,721.60
43,263.98
155,850.35
201,835.93

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

846.81
1,744.29
59,115.19
61,706.30

91.94
0.00
10,441.14
10,533.08

6,98
0.00
1,799.74
1,806.72

945.73
1,744.29
71,356.07
74,046.09

2,229.27

0.00

0.00

0.00

0.00

0.00

0.00

2,229.27

Total

61,641.76

89,459.79

326.49

52,637.17

61,706.30

10,533.08

1,806.72

278,111.30

Buildings
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Table 32: CO2 emissions per sector for the city of Djakovo

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Fuel oil

Diesel

Gasoline

LPG

Total

354.09
5,159.87
8,388.56
13,902.52

166.68
4,285.08
13,619.11
18,070.88

90.11
0.00
0.00
90.11

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

610.89
9,444.95
22,007.68
32,063.51

0.00
0,00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

226.10
465.73
15,783.76
16,475.58

22.89
0.00
2,599.84
2,622.74

1.58
0.00
408.54
410.12

250.58
465.73
18,792.14
19,508.44

521.65

0.00

0.00

0.00

0.00

0.00

521.65

14,424.17

18,070.88

90.11

16,475.58

2,622.74

410.12

52,093.60

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 111

Table 3333 shows risks and Table 3434 shows vulnerabilities of climate hazards in the city of Djakovo.
Table 33: Risks of climate hazards in the city of Djakovo

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
Low

No change
Increase
Increase
No change

No change
No change
Increase
No change

Current
Medium-term
Medium-term
Long-term

Timeframe

Table 34: Vulnerabilities of the city of Djakovo

Vulnerability
type

SocioEconomic

Vulnerability Description

Vulnerability-related
indicators

The most vulnerable groups of the population are
single
households,
unemployed
persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as well
as the energy consumption for cooling in summer.
Drought, together with extreme precipitation (hail)
will affect the yield of crops and their price on the
food market.

19% of single households,
15% of the population over
the age of 65, 18% of
pensioners out of the total
population, 18% of the
population depending on
the help of others.

61% of the total area of the
The lowland hills area is rich in plant and animal
city consists of arable
Physical and
species and rich in water resources. Intensive
agricultural land, increasing
Environmental agricultural production, developed food and wood
electricity needs, increasing
processing industry.
water consumption.
Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 355.
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Table 35: Expected climate change impacts in the city of Djakovo

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Djakovo actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. Some of the current national and EU projects
are:
•
•
•
•
•
•
•
•
•

mixed waste reduction and reduction of land field waste by building recycling yard with
accompanying contents in Djakovo
construction of recycling yard “Vitika”
informing the residents of the city of Djakovo about the methods of waste disposal in order to
prevent waste generation („O okolišu ne dvoji – otpad odvoji“)
Implementing the WiFi4EU initiative that promotes free access to Wi-Fi connectivity for
citizens in public spaces
energy efficiency encouragement in transportation by building electric vehicle charging station
developing smart city strategy – Smart City Djakovo
reconstruction and modernization of public lighting system
construction of pavements and cycle lanes in Djakovo
procurement of electric vehicle for municipal needs.

3.1.3

Vision

The city’s vision by 2030 is to become climate neutral city and simultaneously become energy
independent city. Table 366 shows targets for 2030, 2040 and 2050.
Table 36: Targets for the city of Djakovo

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

2050

-59.16%

-73.82%

-86.27%

n/a

n/a

n/a

-60.16%

-72.11%

-81.99%
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3.1.4

Sustainable energy actions up to 2050

Table 37 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 37: The expected impact per type of action planned for the city of Djakovo

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Energy renovation of public buildings

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

349.29

78.62

414.34

93.58

471.82

106.77

5,364,000

888.56

195.01

162.39

36.98

229.14
55.71

1,193.35
316.42

259.79

341,000

1,049.12
247.60

20,000

4,750.66

1,030.20

5,183.30

1,124.65

5,615.94

1,219.10

30,465,000

18,595.42

3,984.31

21,799.32

4,647.59

24,947.20

5,301.49

Budget
required [€]

20,000

17,985.07

2,473.04

19,543.57

2,693.11

21,102.08

2,913.18

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial
sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

213,208,000

66,884.65

9,009.17

Energy renovation of multi-apartment buildings

22,057,000

6,905.76

1,409.34

9

Reconstruction of public lighting in the city area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the city
Replacement of existing official vehicles of the City
and city’s companies with alternative fuel vehicles
Application of the circular economy approach

625,000

1,515.91

354.72

11,106.63
1,979.54
354.72

99,231.14
11,227.18
1,515.91

13,059.24

8

83,696.07
9,714.26
1,515.91

67,000

21,270.83

5,604.09

22,899.69

6,033.23

24,528.54

6,462.38

9,197,000

13,497.04

3,585.02

14,612.44

3,893.77

16,370.16

4,367.50

500,000

82.83

21.21

82.83

21.21

82.83

21.21

20,000

13,794.10

2,578.60

14,483.81

166,682.52

30,360.31

195,242.25

15,173.51
221,776.07

2,836.46

281,924,000

2,707.53
34,940.41

4
5
6

10
11
12
13

TOTAL
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70.95

2,286.67
354.72

39,259.45

Table 38: The expected impact of actions per sector for the city of Djakovo

Energy savings (MWh/year)

CO2 emission reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2 percentage
reduction in
2050

Municipal buildings
and facilities

1,400.24

1,711.06

1,981.59

310.61

378.42

437.51

61.77

5.75

Commercial sector

23,346.08

26,982.62

30,563.14

5,014.50

5,772.24

6,520.58

52.77

30.49

Residential sector

91,775.48

112,953.89

131,560.39

12,891.55

15,779.29

18,259.09

69.82

235.29

Public lighting

1,515.91

1,515.91

1,515.91

354.72

354.72

354.72

43.14

625.07

Transport

34,850.70

37,594.96

40,981.53

9,210.32

9,948.21

10,851.09

97.00

9.76

All sectors

152,888.42

180,758.45

206,602.56

27,781.71

32,232.88

36,422.99

81.99

281.90

7,302.50

8,596.25

9,947.50

1,708.79

2,011.52

2,327.72

-

15.31

Sector

Renewable energy
production
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3.2

The Sustainable Energy and Climate Policy Plan of the city
of Kastav
3.2.1

Introduction

By signing the Covenant of Mayors initiative in 2011, the city of Kastav is committed to implement a
number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 20 % by
2020. In 2012, Regional Energy Agency Kvarner (REA Kvarner) developed a Sustainable Energy Action
Plan (SEAP) of the city of Kastav, a document consisting of an analysis of energy consumption in the
city’s administrative area and proposal measures to reduce CO2 emissions. The consumption analysis
aimed to show the current situation in the main energy sectors/consumers: the building, transport and
public lighting sector, and it is divided into two parts – energy consumption analysis and a carbon
dioxide emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2020, the
city of Kastav, in cooperation with the Regional Energy Agency North (REAN) as advisory support,
started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic and
energy development of the city with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 55 % by 2030, achieving environmental and energy
sustainability and adapting to climate change.

3.2.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2011. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 39 shows energy consumption by sectors, and Table 40 shows CO2 emissions by sectors in the
city of Kastav.
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Table 39: Energy consumption per sector for the city of Kastav

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Wood

Diesel

Gasoline

LPG

Total

440.24
7,679.46
22,117.71
30,237.41

336.28
3,375.02
12,986.04
16,697.34

0.00
0.00
8,801.52
8,801.52

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
760.22
425.62
1,185.83

776.52
11,814.70
44,330.89
56,922.10

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

196.45
4,761.89
17,823.47
22,781.81

28.95
0.00
11,941.24
11,970.20

0.00
0.00
1,100.57
1,100.57

225.40
4,761.89
30,865.29
35,852.58

829.18

0.00

0.00

0.00

0.00

0.00

829.18

31,066.59

16,697.34

8,801.52

22,781.81

11,970.20

2,286.40

93,603.86
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Table 40: CO2 emissions per sector for the city of Kastav

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Diesel

Gasoline

LPG

Total

103.01
1,796.99
5,175.55
7,075.55

92.81
931,51
3,584.15
4,608.47

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
172,57
96.61
269.18

195.82
2,901.07
8,856.31
11,953.20

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

52.45
1,271.43
4,758.87
6,082.74

7.21
0.00
2,973.37
2,980.58

0.00
0.00
249.83
249.83

59.66
1,271.43
7,982.07
9,313.15

194.03

0.00

0.00

0.00

0.00

194.03

7,269.58

4,608.47

6,082.74

2,980.58

519.01

21,460.38
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Table 41 shows risks and Table 42 shows vulnerabilities of climate hazards in the city of Kastav.
Table 41: Risks of climate hazards in the city of Kastav

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Low
High
Moderate
Moderate

No change
Increase
Increase
No change

No change
No change
Increase
No change

Long-term
Medium-term
Medium-term
Long-term

Timeframe

Table 42: Vulnerabilities of the city of Kastav

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

18% of single households,
14% of the population over
the age of 65, 22% of
pensioners out of the total
population, 12% of the
population depending on the
help of others.

Physical and
Environmental

The coast mountain area is rich in plant and
animal species and rich in water resources.
Intensive agricultural and livestock production,
developed construction and manufacturing
industry.

49% of the total area of the
city consists of arable
agricultural and forest land,
increasing electricity needs,
increasing water
consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 43.
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Table 43 Expected climate change impacts in the city of Kastav

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Kastav actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. One of the successful projects implemented by
the City in cooperation with the Primorsko-goranska County, REA Kvarner and EPEEF is co-financing
the use of renewable energy sources for the citizens of the City of Kastav called "Green energy in my
home". Recently, a project was completed whose goal was to inform the residents of the City of Kastav
about the ways of waste disposal in order to prevent waste generation ("KaSTAV - a city with an
attitude towards waste"). Also, the city introduced a system of using public bicycles as new content
intended primarily for citizens, recreationists, excursionists and tourists ("Kastav Bike"), and set up
several smart bus waiting rooms equipped with solar panels, mobile phone chargers, touchscreens,
LED lighting etc. and painted with motifs of the City of Kastav.

3.2.3

Vision

The city’s vision by 2030 is to become climate neutral city and simultaneously become energy
independent city. Table 44 shows targets for 2030, 2040 and 2050.
Table 44: Targets for the city of Kastav

Targets

2030

2040

2050

Reduction in energy use (%)

55.43

73.74

87.75

n/a

n/a

n/a

55.69

73.43

86.91

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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3.2.4

Sustainable energy actions up to 2050

Table 4545 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 45: The expected impact per type of action planned for the city of Kastav

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Energy renovation of public buildings

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial
sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

8

Energy renovation of multi-apartment buildings

9

Reconstruction of public lighting in the city area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the city
Replacement of existing official vehicles of the City
and city’s companies with alternative fuel vehicles
Application of the circular economy approach

4
5
6

10
11
12
13

TOTAL

Budget
required [€]

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

92.67

22.74

106.35

25.73

118.85

28.45

4,153,000

119.39

29.89

86.82

20.95

34.49
32.11

153.00
167.79

38.63

181,000

137.10
130.97

20,000

1,264.17

307.09

1,382.32

335.68

1,500.47

364.27

12,640,000

5,016.87

1,236.13

6,133.13

1,513.72

7,192.07

1,776.60

20,000

4,954.88

977.44

5,398.19

1,066.00

5,841.50

1,154.57

62,731,000

17,607.02

3,414.37

2,666.40

516.87

53,000

563.83

131.94

4,288.87
683.13
131.94

25,110.60
4,064.95
563.83

4,826.17

9,368,000

22,114.74
3,584.93
563.83

67,000

10,161.99

2,639.70

10,669.43

2,771.52

11,176.87

2,903.33

710,000

3,851.41

1,002.51

4,106.92

1,075.61

4,677.16

1,228.26

167,000

28.81

7.99

28.81

7.99

28.81

7.99

20,000

4,638.73

1,063.32

4,903.49

51,052.99

11,370.93

59,260.22

5,136.99
65,732.88

1,169.65

90,170,000

1,116.48
13,083.29
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41.36

770.42
131.94

14,441.63

Table 46: The expected impact of actions per sector for the city of Kastav

Energy savings (MWh/year)

CO2 emission reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2 percentage
reduction in
2050

Municipal buildings
and facilities

298.88

374.42

439.65

73.58

92.34

108.44

62.39

4.37

Commercial sector

6,281.04

7,515.46

8,692.54

1,543.22

1,849.40

2,140.86

74.53

12.66

Residential sector

25,228.29

31,097.86

35,017.04

4,908.68

6,038.01

6,751.16

79.32

72.12

563.83

563.83

563.83

131.94

131.94

131.94

43.14

53.33

Transport

14,042.22

14,805.16

15,882.85

3,650.20

3,855.12

4,139.58

86.86

943.33

All sectors

46,414.26

54,356.73

60,595.90

10,307.62

11,966.80

13,271.98

86.91

90.15

Renewable energy
production

3,187.50

4,762.50

5,087.50

745.88

1,114.43

1,190.48

-

20.00

Sector

Public lighting
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Budget (in €
million)

3.3

The Sustainable Energy and Climate Policy Plan of the City
of Koprivnica
3.3.1

Introduction

By signing the Covenant of Mayors initiative in 2010, the City of Koprivnica is committed to implement
a number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 20 %
by 2020. In 2011, Regional Energy Agency North (REAN) developed a Sustainable Energy Action Plan
(SEAP) of the City of Koprivnica, a document consisting of an analysis of energy consumption in the
City’s administrative area and proposal measures to reduce CO2 emissions. The consumption analysis
aimed to show the current situation in the main energy sectors/consumers: the building, transport and
public lighting sector, and it is divided into two parts – energy consumption analysis and a carbon
dioxide emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2019, the
City of Koprivnica, in cooperation with the Regional Energy Agency North (REAN) as advisory support,
started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic and
energy development of the City with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 40 % by 2030, achieving environmental and energy
sustainability and adapting to climate change.

3.3.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2014. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Energy Development Strategy of the Republic of Croatia for the period to 2030 with a view to
2050
Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040 with a
view to 2070
Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 47 shows energy consumption by sectors, and Table 48 shows CO2 emissions by sectors in the
City of Koprivnica.
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Table 47: Energy consumption per sector for the City of Koprivnica

Energy consumption [MWh]
Sector

Electricity

Natural gas

Wood

Diesel

Gasoline

LPG

Total

2,275.41
45,480.45
43,278.73
91,034.59

5,733.47
48,993.40
87,629.36
142,356.23

0.00
0.00
27,408.75
27,408.75

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

8,008.88
94,473.85
158,316.84
260,799.57

1.36
0.00
0.00
1.36

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,359.30
900.31
46,279.03
48,538.63

256.19
0.00
72,156.79
72,412.98

0.00
0.00
585.90
585.90

1,616.85
900.31
119,021.72
121,538.87

Total per sector

2,825.46

0.00

0.00

0.00

0.00

2,825.46

Total

93,861.41

142,356.23

27,408.75

48,538.63

72,412.98

0.00
585.90

Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
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Table 48: CO2 emissions per sector for the City of Koprivnica

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Diesel

Gasoline

LPG

Total

532.45
10,642.43
10,127.22
21,302.09

1,158.16
9,896.67
17,701.13
28,755.96

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,690.61
20,539.09
27,828.35
50,058.05

0.32
0.00
0.00
0.32

0.00
0.00
0.00
0.00

362.93
240.38
12,356.50
12,959.81

63.79
0.00
17,967.04
18,030.83

0.00
0.00
133.00
133.00

427.04
240.38
30,456.54
31,123.96

661.16

0.00

0.00

0.00

0.00

661.16

21,963.57

28,755.96

12,959.81

18,030.83

133.00

81,843.17
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Table 49 shows risks and Table 50 shows vulnerabilities of climate hazards in the City of Koprivnica.
Table 49: Risks of climate hazards in the City of Koprivnica

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Low
High
Moderate
Low

No change
Increase
Increase
No change

No change
No change
Increase
No change

Current
Medium-term
Medium-term
Long-term

Timeframe

Table 50: Vulnerabilities of the City of Koprivnica

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

22 % of single households,
15 % of the population over
the age of 65, 27 % of
pensioners out of the total
population, 20% of the
population depending on the
help of others.

Physical and
Environmental

32 % of the total area of the
The lowland area is rich in plant and animal
City consists of arable
species and rich in water resources. Intensive
agricultural land, increasing
agricultural production, developed food and
electricity needs, increasing
pharmaceutical industry.
water consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 51.
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Table 51: Expected climate change impacts in the City of Koprivnica

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Koprivnica actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. By participating in a number of European and
national projects, the City of Koprivnica encourages urban mobility, increasing energy efficiency in
buildings and classification and reduction of household waste. Also, the City, in cooperation with the
Regional Energy Agency North, opened the first Living Lab in Southeast Europe. In the vital area of the
City of Koprivnica, scientists, companies that provide public lighting solutions, the public sector and
citizens, jointly test and create new solutions for even more efficient management of the energy
system. With the primary goal of saving energy by using LED-based public lighting, the outdoor
laboratory will enable the application of the latest technology and produce a variety of applicable
solutions.

3.3.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 52 shows targets for 2030, 2040 and 2050.
Table 52: Targets for the City of Koprivnica

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

2050

56.78 %

71.29 %

81.47 %

n/a

n/a

n/a

57.01 %

71.06 %

80.36 %
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3.3.4

Sustainable energy actions up to 2050

Table 53 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 53: The expected impact per type of action planned for the City of Koprivnica

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Renovation of public buildings

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

995.20

210.86

1,132.17

241.08

1,257.77

268.63

23,169,000

1,918.80

401.43

2,300.61

478.56

2,643.56

547.83

3,533,000

1,341.73

307.83

2,186.03

496.78

2,952.75

670.06

20,000

11,371.99

2,457.23

12,316.73

2,662.62

13,261.47

2,868.02

62,225,000

39,206.67

8,378.73

48,936.99

10,443.94

56,923.23

12,120.04

Budget
required [€]

20,000

18,132.45

3,136.74

19,715.61

3,415.01

21,298.78

3,693.29

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

272,933,000

56,948.26

9,861.13

71,533.66

12,329.62

87,428.01

15,183.37

8

Energy renovation of multi-apartment buildings

47,755,000

11,566.62

2,118.48

15,507.69

2,760.31

17,700.79

3,126.04

9

Modernization of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the City
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

2,332,000

1,921.33

449.59

1,921.33

449.59

1,921.33

449.59

67,000

29,391.41

7,526.62

32,578.67

8,342.82

35,765.94

9,159.03

8,670,000

24,916.51

6,522.08

32,231.27

8,491.42

30,231.43

8,030.25

600,000

94.58

25.40

94.58

25.40

94.58

25.40

20,000

18,957.12

4,026.82

22,748.55

4,832.19

26,539.97

5,637.55

421,384,000

216,762.66

45,422.94

263,203.90

54,969.34

298,019.62

61,779.11

4
5
6

10
11
12
13

TOTAL
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Table 54: The expected impact of actions per sector for the City of Koprivnica

Energy savings (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage
reduction in 2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

Municipal buildings and facilities

4,255.72

5,618.81

6,854.09

920.12

1,216.41

1,486.52

76.03

26.74

Commercial sector

50,578.66

61,253.72

70,184.70

10,835.96

13,106.56

14,988.06

57.23

62.25

Residential sector

86,647.33

106,756.96

126,427.58

15,116.35

18,504.95

22,002.71

66.35

320.71

Public lighting

1,921.33

1,921.33

1,921.33

449.59

449.59

449.59

43.14

2.33

Transport

54,402.50

64,904.53

66,091.96

14,074.10

16,859.64

17,214.68

91.06

9.34

All sectors

197,805.54

240,455.35

271,479.65

41,396.12

50,137.16

56,141.56

80.36

421.37

Renewable energy production

10,637.50

15,812.50

22,137.50

2,489.18

3,700.13

5,180.18

-

32.60
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3.4

The Sustainable Energy and Climate Policy Plan of the city
of Krizevci
3.4.1

Introduction

By signing the Covenant of Mayors initiative in 2011, the city of Krizevci is committed to implement a
number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 20 % by
2020. In 2014, North-west Croatia Regional Energy Agency (REGEA) developed a Sustainable Energy
Action Plan (SEAP) of the city of Krizevci, a document consisting of an analysis of energy consumption
in the city’s administrative area and proposal measures to reduce CO2 emissions. The consumption
analysis aimed to show the current situation in the main energy sectors/consumers: the building,
transport and public lighting sector, and it is divided into two parts – energy consumption analysis and
a carbon dioxide emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2019, the
city of Krizevci, in cooperation with the Regional Energy Agency North (REAN) as advisory support,
started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic and
energy development of the city with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 40 % by 2030, achieving environmental and energy
sustainability and adapting to climate change.

3.4.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2010. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 55 shows energy consumption by sectors, and Table 56 shows CO2 emissions by sectors in the
city of Krizevci.
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Table 55: Energy consumption per sector for the city of Krizevci

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Natural gas

Heat
Fuel oil

Wood

381.51
4,536.00
13,724.00
18,641.51

2,305.70
15,913.52
40,514.88
58,734.10

0.00
421.66
2,866.47
3,288.13

0.00
804.00
0.00
804.00

0.00
0.00
0.00
0.00

1,110.94
20,556.45

Electricity

Diesel

Gasoline

LPG

Total

0.00
7,577.52
63,356.53
70,934.05

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2,687.21
28,448.70
120,461.88
151,597.79

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

113.42
3,246.47
49,131.33
52,491.22

36.41
0.00
23,212.58
23,248.99

0.00
0.00
2,075.13
2,075.13

149.83
4,050.47
74,419.04
78,619.34

0.00

0.00

0.00

0.00

0.00

0.00

1,110.94

58,734.10

3,288.13

70,934.05

52,491.22

23,248.99

2,075.13

231,328.07
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Table 56: CO2 emissions per sector the city of Krizevci

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Heat
Natural gas

Fuel oil

Diesel

Gasoline

LPG

Total

89.27
1,061.42
3,211.42
4,362.11

454.14
3,214.53
8,184.01
11,852.68

0.00
116.38
791.14
907.52

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

543.41
4,392.33
12,186.57
17,122.31

0.00
188.13
0.00
188.14

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

30.28
866.81
13,118.07
14,015.16

9.07
0.00
5,779.93
5,789.00

0.00
0.00
471.06
471.06

39.35
1,054.94
19,369.06
20,463.35

259.96

0.00

0.00

0.00

0.00

0.00

259.96

4,810.21

11,852.68

907.52

14,015.16

5,789.00

471.06

37,845.62
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Table 57 shows risks and Table 58 shows vulnerabilities of climate hazards in the city of Krizevci.
Table 57: Risks of climate hazards in the city of Krizevci

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
Low

No change
Increase
Increase
No change

No change
No change
Increase
No change

Current
Medium-term
Medium-term
Long-term

Timeframe

Table 58: Vulnerabilities of the city of Krizevci

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

21% of single households,
17% of the population over
the age of 65, 25% of
pensioners out of the total
population, 21% of the
population depending on the
help of others.

Physical and
Environmental

36% of the total area of the
The Prigorje area is rich in plant and animal
city consists of arable
species and rich in water resources. Intensive
agricultural land, increasing
agricultural and livestock production, developed
electricity needs, increasing
construction and manufacturing industry.
water consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 59.
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Table 59: Expected climate change impacts in the city of Krizevci

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Possible

Low

Long-term

Likely

Moderate

Short-term

Timeframe

The City of Krizevci actively participates in a number of projects and initiatives that encourage the
population to change. For example, once a year in the city of Krizevci, Energy Days are organized, which
is conceived as an info fair for the promotion and exchange of knowledge and experiences in the field
of renewable energy sources and energy efficiency. In addition to the info fair, workshops are held
with primary school students on the topic of sustainable development and renewable energy sources.
Together with the Green Energy Cooperative, with the support of REA North and Greenpeace, the City
is working intensively on the project "Krizevci Solar Roofs" where with the help of micro loans from
citizens (so-called crowdfunding) photovoltaic power plants are installed on the roofs of buildings.
Before launching any new such project, citizens are introduced to it and encouraged to participate
actively.

3.4.3

Vision

The city’s vision by 2030 is to become climate neutral city and simultaneously become energy
independent city. Table 60 shows targets for 2030, 2040 and 2050.
Table 60: Targets for the city of Krizevci

Targets

2030

2040

2050

Reduction in energy use (%)

39.82

66.36

82.53

n/a

n/a

n/a

42.03

61.77

79.89

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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3.4.4

Sustainable energy actions up to 2050

Table 61 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 61: The expected impact per type of action planned per sector for the city of Krizevci

#

Action

1

Education of employees/users of public buildings
Installation of energy efficient lighting fixtures in all
rooms in public buildings
Renovation of public buildings
Installation of PV systems on the roofs of public
buildings
Use of RES in public buildings
Adopting Green Public Procurement in the
procurement of goods, works and services in public
buildings
Implementation of building management system in
public buildings
Education and promotion of EE in commercial
sector
Increasing EE by improving equipment and
processes
Use of RES in commercial sector

2
3
4
5
6
7
8
9
10
11

13

Installation of PV systems in commercial sector
Energy renovation of buildings in commercial
sector
Education and promotion of EE to citizens

14

A set of simple measures to increase EE

15

Use of RES in family houses

12

Budget
required [€]
20,000

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]
228.86
46.63

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]
525.70
108.49

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]
828.80
171.08

43,600

85.84

20.09

85.84

20.09

85.84

20.09

4,000,000

720.00

145.44

720.00

145.44

720.00

145.44

266,000

70.00

16.38

140.00

32.75

210.00

49.14

173,000

216.41

43.71

340.54

68.79

476.32

96.22

n/a

14.73

3.45

31.35

7.33

50.02

11.70

260,000

134.27

28.10

134.28

28.10

134.27

28.10

40,000

2,823.88

431.87

5,620.57

864.17

8,451.69

1,305.99

n/a

899.03

210.37

1,434.52

335.68

2,034.65

476.11

7,800,000

1,971.42

278.18

3,884.39

548.11

5,784.72

816.26

1,330,000

420.00

98.28

735.00

171.99

1,050.00

245.70

29,000,000

3,802.34

536.54

7,061.49

996.42

8,691.07

1,226.37

40,000

10,179.67

1,036.77

19,301.96

2,003.13

27,703.10

2,929.95

498,000

1,960.92

439.91

3,138.73

699.73

4,316.51

959.55

5,000,000

8,650.32

744.12

17,300.64

1,488.24

25,950.96

2,232.35
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#

16
17
18
19
20
21
22
23
24
25
26
27
28
29

Action

Installation of PV plant on the rooftops in family
houses
Energy renovation of family houses
Energy renovation of multi-apartment buildings
Replacement of existing luminaries with energy
efficient luminaries (LED) in the urban city area
Replacement of existing luminaries with energy
efficient luminaries (LED) in the rural city area
Education and promotion of EE in transport
Improving bicycle transport
Introduction of European standards for the
automotive industry
Relocation of transit traffic outside the city centre
Reconstruction of the main railway line and railway
station
Development of infrastructure for alternative fuel
vehicles
Denivelation of the intersection between the state
road D22 and the railway M201 in Krizevci
Research of the geothermal potential of the
Ratarna spring
Development of solar potential maps

TOTAL

Budget
required [€]

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

2,660,000

682.50

159.71

1,365.00

319.41

2,100.00

491.40

78,900,000

15,539.45

1,336.73

28,858.99

2,482.51

35,518.75

3,055.39

19,700,000

8,879.69

1,793.70

8,879.69

1,793.70

8,879.69

1,793.70

745,000

525.28

122.92

525.28

122.92

525.28

122.91

1,275,000

178.54

41.78

178.54

41.78

178.54

41.78

20,000

2,891.62

752.64

5,035.12

1,310.56

6,778.76

1,764.40

1,330,000

1,445.81

368.50

2,517.56

641.66

3,389.38

863.87

n/a

14,444.27

3,757.80

15,428.00

4,055.25

16,445.71

4,322.70

20,000,000

1,490.71

387.38

1,490.71

387.38

1,490.71

387.38

n/a

1,488.38

387.38

1,488.38

387.38

1,488.38

387.38

2,660,000

2,195.97

589.41

8,098.24

2,183.19

15,143.81

4,159.86

7,640,000

171.62

44.67

171.62

44.67

171.62

44.67

3,330,000

10,010.00

2,086.98

10,010.00

2,086.98

10,010.00

2,086.98

40,000

0.00

0.00

0.00

0.00

0.00

0.00

186,770,600

92,121.54

15,909.44

137,501.71

23,375.85

188,608.59

30,236.47
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Table 62: The expected impact of actions per sector for the city of Krizevci

Energy savings (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage
reduction in 2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

Municipal buildings
and facilities

1,470.12

1,977.71

2,505.26

303.79

410.99

517.76

95.26

4.76

Commercial sector

9,916.67

18,735.97

26,012.13

1,555.24

2,916.37

4,070.43

92.67

38.17

Residential sector

45,892.55

78,845.01

104,469.01

5,510.94

8,807.72

11,480.34

94.20

110.17

703.82

703.82

703.82

164.70

164.70

164.70

63.36

2.02

Transport

24,128.38

34,229.63

44,908.37

6,287.78

9,010.09

11,930.26

58.30

31.65

All sectors

92.121,54

137,501.71

188,608.59

15,909.44

23,375.85

30,236.47

79.89

186.77

12,010.05

23,765.57

35,572.00

1,340.38

2,629.29

3,931.07

-

17.23

Public lighting

Renewable
production

energy
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3.5

The Sustainable Energy and Climate Policy Plan of the City
of Ludbreg
3.5.1

Introduction

By signing the Covenant of Mayors initiative in 2013, the City of Ludbreg is committed to implement a
number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 20 % by
2020. In 2014, Regional Energy Agency North (REAN) developed a Sustainable Energy Action Plan
(SEAP) of the City of Ludbreg, a document consisting of an analysis of energy consumption in the City’s
administrative area and proposal measures to reduce CO2 emissions. The consumption analysis aimed
to show the current situation in the main energy sectors/consumers: the building, transport and public
lighting sector, and it is divided into two parts – energy consumption analysis and a carbon dioxide
emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2019, the
City of Ludbreg, in cooperation with the Regional Energy Agency North (REAN) as advisory support,
started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic and
energy development of the City with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 40 % by 2030, achieving environmental and energy
sustainability and adapting to climate change.

3.5.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2011. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Energy Development Strategy of the Republic of Croatia for the period to 2030 with a view to
2050
Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040 with a
view to 2070
Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 63 shows energy consumption by sectors, and Table 64 shows CO2 emissions by sectors in the
City of Ludbreg.
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Table 63: Energy consumption per sector for the City of Ludbreg

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Wood

Diesel

Gasoline

Total

175.95
20,958.18
10,641.38
31,775.51

995.51
24,748.23
37,266.09
63,009.83

0.00
0.00
10,788.03
10,788.03

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,171.46
45,706.41
58,695.50
105,573.37

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

150.99
351.40
15,735.00
16,237.39

0.00
0.00
8,494.02
8,494.02

150.99
351.40
24,229.02
24,731.41

605.29

0.00

0.00

0.00

0.00

605.29

32,380.80

63,009.83

10,788.03

16,237.39

8,494.02

130,910.07
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Table 64: CO2 emissions per sector for the City of Ludbreg

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Diesel

Gasoline

Total

41.17
4,904.21
2,490.08
7,435.46

201.09
4,999.14
7,527.75
12,727.98

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

242.26
9,903.35
10,017.83
20,163.44

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

40.31
93.82
4,201.24
4,335.38

0,00
0,00
2,115.01
2,115.01

40.31
93.82
6,316.25
6,450.38

141.64

0.00

0.00

0.00

141.64

7,577.10

12,727.98

4,335.38

2,115.01

26,755.46
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Table 65 shows risks and Table 66 shows vulnerabilities of climate hazards in the City of Ludbreg.
Table 65: Risks of climate hazards in the City of Ludbreg

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Landslides
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
High
Low

No change
Increase
Increase
No change
No change

No change
No change
Increase
Increase
No change

Current
Medium-term
Medium-term
Current
Long-term

Timeframe

Table 66: Vulnerabilities of the City of Ludbreg

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

19% of single households,
15% of the population over
the age of 65, 28% of
pensioners out of the total
population, 19% of the
population depending on the
help of others.

Physical and
Environmental

40% of the total area of the
The area is rich in plant and animal species and
City consists of arable
rich in water resources. Intensive agricultural
agricultural land, increasing
and livestock production, developed metal,
electricity needs, increasing
chemical and manufacturing industry.
water consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 67.
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Table 67: Expected climate change impacts in the City of Ludbreg

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Ludbreg actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. Some of the current national and EU projects
are:
•
•
•
•
•

introduction of a modern waste management system (ECOSMARTCITIES)
establishing cross-border cooperation and increasing the number of cross-border initiatives in
the field of small and medium enterprises, civil society and public authorities (DESCO)
improvement of continental tourism by tourist valorisation of the historical and cultural
heritage of the City of Ludbreg
informing the residents of the City of Ludbreg about the methods of waste disposal in order to
prevent waste generation ("O okolišu se pobrini i otpad zbrini")
create and implement new tourist facilities in the project area based on the active involvement
of cultural and natural heritage (Kultnatura).

3.5.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 68 shows targets for 2030, 2040 and 2050.
Table 68: Targets for the City of Ludbreg

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

2050

59.97 %

75.81 %

84.60 %

n/a

n/a

n/a

61.50 %

75.29 %

82.89 %
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3.5.4

Sustainable energy actions up to 2050

Table 69 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 69: The expected impact per type of action planned for the City of Ludbreg

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Renovation of public buildings

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

131.50

27.27

147.61

30.72

162.85

33.96

3,979,000

238.94

49.33

358.16

73.42

417.78

85.46

8,256,000

5,799.20

1,355.92

5,904.43

1,379.01

5,981.23

1,395.89

Budget
required [€]

20,000

4,608.54

991.28

5,065.61

1,090.32

5,522.67

1,189.35

49,751,000

22,698.05

5,053.91

28,386.38

6,230.06

31,850.74

6,956.97

20,000

6,243.68

1,052.16

6,830.63

1,152.34

7,417.59

1,252.51

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

75,729,000

19,914.56

3,341.97

30,345.68

5,025.72

35,784.56

5,906.09

8

Energy renovation of multi-apartment buildings

8,288,000

2,752.25

485.98

3,874.11

665.43

4,454.42

759.05

9

Modernization of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the City
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

67,000

411.61

96.32

411.61

96.32

411.61

96.32

67,000

6,324.14

1,649.45

6,758.41

1,762.71

7,192.67

1,875.98

40,367,000

2,765.79

726.72

3,474.06

914.38

4,185.47

1,102.84

133,000

23.05

6.39

23.05

6.39

23.05

6.39

20,000

6,515.24

1,330.69

6,841.00

1,397.23

7,166.76

1,463.76

186,737,000

78,426.55

16,167.38

98,420.72

19,824.04

110,571.39

22,124.58

4
5
6

10
11
12
13

TOTAL
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Table 70: The expected impact of actions per sector for the City of Ludbreg

Energy savings (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage
reduction in 2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

6,169.64

6,410.20

6,561.85

1,432.52

1,483.15

1,515.31

616.34

12.27

Commercial sector

27,306.60

33,451.98

37,373.41

6,045.19

7,320.38

8,146.32

66.95

49.77

Residential sector

26,304.11

41,050.42

47,656.56

4,880.10

6.843,49

7,917.66

68.40

84.04

411.61

411.61

411.61

96.32

96.32

96.32

43.14

0.67

Transport

9,112.98

10,255.52

11,401.20

2,382.56

2,683.48

2,985.21

88.01

40.57

All sectors

69,304.94

91,579.72

103,404.63

14,836.69

18,426.81

20,660.82

82.89

187.32

Renewable energy production

16,080.45

17,264.95

18,158.50

3,762.83

4,040.00

4,249.09

-

23.31

Municipal buildings and
facilities

Public lighting
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3.6

The Sustainable Energy and Climate Policy Plan of the
Municipality of Matulji
3.6.1

Introduction

By signing the Covenant of Mayors initiative in 2015, the Municipality of Matulji is committed to
implement a number of energy efficiency measures that will ultimately reduce CO2 emissions by more
than 20 % by 2020. In 2015, Regional Energy Agency Kvarner (REA Kvarner) developed a Sustainable
Energy Action Plan (SEAP) of the municipality of Matulji, a document consisting of an analysis of energy
consumption in the Municipality’s administrative area and proposal measures to reduce CO2
emissions. The consumption analysis aimed to show the current situation in the main energy
sectors/consumers: the building, transport and public lighting sector, and it is divided into two parts –
energy consumption analysis and a carbon dioxide emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2020, the
Municipality of Matulji, in cooperation with the Regional Energy Agency North (REAN) as advisory
support, started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of
economic and energy development of the Municipality with increasing share of energy produced from
renewable sources, further reduction of CO2 emissions by at least 40 % by 2030, achieving
environmental and energy sustainability and adapting to climate change.

3.6.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2014. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 71 shows energy consumption by sectors, and Table 72 shows CO2 emissions by sectors in the
Municipality of Matulji.
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Table 71: Energy consumption per sector for the Municipality of Matulji

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Wood

Diesel

Gasoline

LPG

Total

578.44
8,571.12
16,099.10
25,248.66

1,070.42
3,219.47
19,932.24
24,222.13

0.00
2,141.67
22,608.89
24,750.56

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

85.62
4,879.58
2,387.79
7,352.99

1,734.48
18,811.84
61,028.01
81,574.34

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

832.31
2,002.83
26,943.20
29,778.35

159.18
0.00
10,416.07
10,575.25

0.00
0.00
1,053.07
1,053.07

991.49
2,002.83
38,412.34
41,406.66

1,260.43

0.00

0.00

0.00

0.00

0.00

1,260.43

26,509.09

24,222.13

24,750.56

29,778.35

10,575.25

8,406.06

124,241.43
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Table 72: CO2 emissions per sector the Municipality of Matulji

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Diesel

Gasoline

LPG

Total

135.36
2,005.64
3,767.19
5,908.19

295.44
888.57
5,501.30
6,685.31

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

19.44
1,107.67
542.03
1,669.13

450.23
4,001.88
9,810.51
14,262.62

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

222.23
534.76
7,193.84
7,950.82

39.63
0.00
2,593.60
2,633.24

0.00
0.00
239.05
239.05

261.86
534.76
10,026.48
10,823.10

294.94

0.00

0.00

0.00

0.00

294.94

6,203.13

6,685.31

7,950.82

2,633.24

1,908.18

25,380.66

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 147

Table 73 shows risks and Table 74 shows vulnerabilities of climate hazards in the Municipality of
Matulji.
Table 73: Risks of climate hazards in the Municipality of Matulji

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Low
High
Moderate
Moderate

No change
Increase
Increase
No change

No change
No change
Increase
No change

Long-term
Medium-term
Medium-term
Long-term

Timeframe

Table 74: Vulnerabilities of the Municipality of Matulji

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

21% of single households,
16% of the population over
the age of 65, 25% of
pensioners out of the total
population, 13% of the
population depending on the
help of others.

Physical and
Environmental

36% of the total area of the
Municipality consists of
Coastal-mountainous area rich in plant and
arable agricultural land,
animal species. The economic structure is
increasing electricity needs,
dominated by trade, construction, and the
increasing water
processing industry.
consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 75.
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Table 75: Expected climate change impacts in the Municipality of Matulji

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

3.6.3

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Likely

Moderate

Short-term

Timeframe

Vision

The Municipality’s vision by 2030 is to become climate neutral Municipality and simultaneously
become energy independent Municipality. Table 76 shows targets for 2030, 2040 and 2050.
Table 76: Targets for the Municipality of Matulji

Targets

2030

2040

2050

Reduction in energy use (%)

54.34

73.44

89.73

n/a

n/a

n/a

55.50

73.12

88.24

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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3.6.4

Sustainable energy actions up to 2050

Table 77 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 77: The expected impact per type of action planned for the Municipality of Matulji

#

1
2
3
4
5
6
7
8
9
10
11
12
13

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Energy renovation of public buildings
Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses
Energy renovation of multi-apartment buildings
Reconstruction of public lighting in the Municipality
area
Promotion of integrated and intelligent transport and
development of infrastructure for alternative fuels
Development of transport infrastructure in the
Municipality
Replacement of existing official vehicles of the
Municipality and Municipality’s companies with
alternative fuel vehicles
Application of the circular economy approach

TOTAL

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

33,000

216.64

56.00

233.92

60.15

242.54

62.27

5,843,000

426.94

112.06

66.11

17.04

134.39
25.42

582.67
145.11

154.45

144,000

508.98
97.75

13,000

2,086.00

448.78

2,133.03

458.96

2,180.06

469.15

32,023,000

6,742.33

1,437.58

8,014.37

1,701.35

9,257.63

1,961.30

13,000

7,028.40

1,108.27

7,180.97

1,132.80

7,333.54

1,157.33

95,095,000

26,486.23

4,114.47

377.00

64.05

4,903.88
83.80

37,454.61
586.82

5,689.58

1,301,000

32,084.96
515.43

2,000,000

813.98

190.47

813.98

190.47

813.98

190.47

33,000

10,904.17

2,850.19

11,320.60

2,959.04

11,737.03

3,067.89

883,000

4,698.11

1,225.17

4,964.85

1,302.83

5,731.85

1,508.06

100,000

17.01

4.59

17.01

4.59

17.01

4.59

13,000

6,149.05

1,254.29

6,785.71

66,011.97

12,882.95

74,671.55

7,046.70
83,129.55

1,354.63

137,494,000

1,304.46
14,262.14

Budget
required [€]
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38.07

94.11

15,751.90

Table 78: The expected impact of actions per sector for the Municipality of Matulji

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage reduction in
2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

709.69

840.64

970.32

185.10

219.96

254.80

78.77

6.02

Commercial sector

8,828.33

10,147.40

11,437.69

1,886.36

2,160.31

2,430.45

70.74

32.04

Residential sector

33,891.63

39,781.36

45,374.97

5,286.79

6,120.48

6,941.01

87.32

96.41

813.98

813.98

813.98

190.47

190.47

190.47

39.72

2.00

Transport

15,619.29

16,302.46

17,485.89

4,079.94

4,266.46

4,580.54

84.75

1.02

All sectors

59,862.91

67,885.84

76,082.85

11,628.66

12,957.68

14,397.27

88.22

137.49

2,937.50

3,156.25

3,725.00

687.38

738.56

871.65

-

5.15

Municipal buildings and facilities

Public lighting

Renewable energy production
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3.7

The Sustainable Energy and Climate Policy Plan of the City
of Slatina
3.7.1

Introduction

On July 15, 2020, the City of Slatina signed the Covenant of Mayors for Climate and Energy initiative.
In 2020, in cooperation with the Regional Energy Agency North (REA North) as advisory support, the
City started drafting a Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic
and energy development of the City with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 40% by 2030, achieving environmental and energy
sustainability and adaptation to climate change.
The action plan consists of energy consumption analyses in the administrative area of the City, analyses
of the climate in the City, proposals for measures to reduce CO2 emissions and adaptation to climate
change. The consumption analysis aims to show the current situation in the main sectors of energy
consumption: the sector of buildings, transport and public lighting, and is divided into two parts energy consumption analyses and carbon dioxide emissions analyses.
During development of this Action Plan, the European Council discusses and reaffirms its position on
European Climate Law. The aim of that regulation is to turn the political promise of EU´s climate
neutrality by 2050 into a legal obligation. This will provide European citizens and businesses with legal
certainty and predictability needed to plan the transition.
The current target for emissions reduction by 2030 is 40 % compared to 1990 levels. In order to achieve
climate neutrality by 2050 in line with the Paris Agreement targets, the EU needs to increase its
ambitions in the coming decade and update its climate and energy policy framework. For this purpose,
the European Council reaffirms the EU's binding target for a domestic net reduction of greenhouse gas
emissions by at least 55 % by 2030 compared to 1990. Calls on the co-legislators to take this new target
into account in the proposal for a European Climate Law and to enact the Law quickly.
In order for this Action Plan to be sustainable until 2030, the City of Slatina will use this document to
predict measures for CO2 emissions reduction at least 55 % by 2030 and thus be in line with European
Union regulations.

3.7.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2012. Strategic key documents that
were used as basis for the energy planning at local level are listed as follows:
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Energy Development Strategy of the Republic of Croatia for the period to 2030 with a view to
2050
Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040 with a
view to 2070
Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
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•
•

Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 79 shows energy consumption by sectors, and Table 80 shows CO2 emissions by sectors in the
City of Slatina.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 153

Table 79: Energy consumption per sector for the City of Slatina

Energy consumption [MWh]
Sector

Electricity

Natural gas

Wood

Diesel

Gasoline

LPG

Total

170.08
10,193.60
16,199.78
26,563.47

869.29
27,300.36
29,404.75
57,574.39

121.38
0.00
25,127.49
25,248.87

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,160.75
37,493.96
70,732.02
109,386.73

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,193.75
2,420.13
22,045.59
25,659.47

66,24
0.00
16.861,28
16.927,52

0.00
0.00
971.85
971.85

1,259.99
2,420.13
39,878.73
43,558.84

Total per sector

1,143.25

0.00

0.00

0.00

0.00

1,143.25

Total

27,706.72

57,574.39

25.248,87

25,659.47

16.927,52

0.00
971.85

Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport0
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
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Table 80: CO2 emissions per sector for the City of Slatina

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Diesel

Gasoline

LPG

Total

39.80
2,385.30
3,790.75
6,215.85

175.60
5,514.67
5,939.76
11,630.03

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

215.40
7,899.98
9,730.51
17,845.88

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

318.73
646.17
5,886.17
6,851.08

16.49
0.00
4,198.46
4,214.95

0.00
0.00
220.61
220.61

335.22
646.17
10,305.24
11,286.64

267.52

0.00

0.00

0.00

0.00

267.52

6,483.37

11,630.03

6,851.08

4,214.95

220.61

29,400.04
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Table 81 shows risks and Table 82 shows vulnerabilities of climate hazards in the City of Slatina.
Table 81: Risks of climate hazards in the City of Slatina

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Landslides
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
High
Low

No change
Increase
Increase
No change
No change

No change
No change
Increase
Increase
No change

Current
Medium-term
Medium-term
Current
Long-term

Timeframe

Table 82: Vulnerabilities of the City of Slatina

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

22 % of single households, 16
% of the population over the
age of 65, 23 % of pensioners
out of the total population,
18 % of the population
depending on the help of
others.

Physical and
Environmental

36 % of the total area of the
The hilly lowland area is rich in plant and animal
City consists of arable
species and water resources. Intensive
agricultural land, increasing
agricultural production, developed food and
electricity needs, increasing
wood processing industry.
water consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 83.
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Table 83: Expected climate change impacts in the City of Slatina

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Slatina actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. Important projects that have been
implemented or are still ongoing are the project to promote sustainable development of natural
heritage - "EPIcentar Sequoia", the project of education and employment of women - "Slatino, zazeli"
and the project of installing solar benches and raising awareness about renewable energy sources "Slatina solar”. Furthermore, the City is very successful in implementing energy renovation projects of
buildings in its ownership, such as the administration building, library, kindergarten, social homes, but
also playgrounds, parks and so on.

3.7.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 84 shows targets for 2030, 2040 and 2050.
Table 84: Targets for 2030, 2040 and 2050 for the City of Slatina

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

2050

55.87 %

70.69 %

83.15 %

n/a

n/a

n/a

56.80 %

69.75 %

80.37 %
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3.7.4

Sustainable energy actions up to 2050

Table 85 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 85: The expected impact per type of action planned for the City of Slatina

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Energy renovation of public buildings

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

8

Energy renovation of multi-apartment buildings

9

Modernization of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the City
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

4
5
6

10
11
12
13

TOTAL

Budget
required [€]

Estimations by 2030
Energy
CO2
savings
emission
[MWh]
reduction [t]

Estimations by 2040
Energy
CO2
savings
emission
[MWh]
reduction [t]

Estimations by 2050
Energy
CO2
savings
emission
[MWh]
reduction [t]

40,000

141.84

26.51

157.70

29.66

172.71

32.61

4,053,000

244.74

45.32

298.35

54.85

346.50

63.41

307,000

140.78

30.20

211.36

44.04

274.26

56.84

20,000

4,295.40

900.29

4,670.34

979.29

5,045.28

1,058.29

49,492,000

13,108.53

2,769.22

16,410.73

3,460.50

19,299,97

4,059.15

20,000

8,163.85

1,091.82

8,871.17

1,189.13

9,578.49

1,286.43

108,848,000

29,734.44

3,958.56

37,598.65

4,967.14

44,919.28

5,916.53

11,681,000

3,301.15

673.93

4,578.73

933.49

5,275.90

1,075.14

1,033,000

777.41

181.91

777.41

181.91

777.41

181.91

67,000

11,462.85

2,970.17

12,694.80

3,289.38

13,926.75

3,608.60

6,627,000

6,504.70

1,758.00

7,142.56

1,937.90

8,035.31

2,182.71

333,000

57.45

15.85

57.45

15.85

57.45

15.85

20,000

7,637.53

1,456.40

8,019.40

1,529.22

8,401.28

1,602.04

182,541,000

85,570.67

15,878.19

101,488.65

18,612.36

116,110.59

21,139.51
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Table 86: The expected impact of actions per sector for the City of Slatina

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector
2030

2040

527.36

667.41

Commercial sector

17,403.93

Residential sector

Budget (in €
million)

2030

2040

2050

793.48

102.03

128.55

152.86

61.54

4.4

21,081.07

24,345.25

3,669.51

4,439.79

5,117.44

53.13

49.51

41,199.43

51,048.55

59,773.66

5,724.31

7,089.76

8,278.10

71.77

120.55

777.41

777.41

777.41

181.91

181.91

181.91

43.14

1.03

Transport

18,025.00

19,894.81

22,019.51

4,744.02

5,243.13

5,807.16

93.89

7.03

All sectors

77,933.14

93,469.25

107,709.31

14,421.79

17,083.14

19,537.48

80.37

182.52

4,255.00

5,853.50

7,181.75

995.67

1,369.72

1,680.53

-

10.69

Municipal
facilities

buildings

and

Public lighting

Renewable energy production

2050

CO2 percentage reduction in
2050
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3.8

The Sustainable Energy and Climate Policy Plan of the City
of Varazdin
3.8.1

Introduction

By signing the Covenant of Mayors initiative in 2012, the City of Varazdin is committed to implement
a number of energy efficiency measures that will ultimately reduce CO2 emissions by more than 20 %
by 2020. In 2014, Regional Energy Agency North (REAN) developed a Sustainable Energy Action Plan
(SEAP) of the City of Varazdin, a document consisting of an analysis of energy consumption in the City’s
administrative area and proposal measures to reduce CO2 emissions. The consumption analysis aimed
to show the current situation in the main energy sectors/consumers: the building, transport and public
lighting sector, and it is divided into two parts – energy consumption analysis and a carbon dioxide
emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2020, the
City of Varazdin, in cooperation with the Regional Energy Agency North (REAN) as advisory support,
started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of economic and
energy development of the City with increasing share of energy produced from renewable sources,
further reduction of CO2 emissions by at least 40 % by 2030, achieving environmental and energy
sustainability and adapting to climate change.

3.8.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2010. Based on the Guidebook “How
to develop a Sustainable Energy and Climate Action Plan (SECAP), the same reference year was used
in both SEAP and SECAP. In order to compile with both national and European goals and objectives,
several key strategic documents were used as basis for the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Energy Development Strategy of the Republic of Croatia for the period to 2030 with a view to
2050
Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040 with a
view to 2070
Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 87 shows energy consumption by sectors, and Table 88 shows CO2 emissions by sectors in the
City of Varazdin.
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Table 87: Energy consumption per sector for the City of Varazdin

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Wood

Diesel

Gasoline

LPG

Total

2,274.41
62,844.22
56,914.07
122,032.70

10,290.37
82,302.01
280,704.17
373,296.56

0.00
0.00
10,224.27
10,224.27

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

12,564.78
145,146.24
347,842.50
505,553.52

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

3,295.13
1,391.39
72,801.22
77,487.74

329.62
0.00
111,576.77
111,906.39

21.97
0.00
1,229.35
1,251.32

3,646.72
1,391.39
185,607.34
190,645.45

4,187.28

0.00

0.00

0.00

0.00

4,187.28

126,219.97

373,296.56

10,224.27

77,487.74

111,906.39

0.00
1,251.32
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Table 88: CO2 emissions per sector for the City of Varazdin

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Diesel

Gasoline

LPG

Total

532.21
14,705.55
13,317.89
28,555.65

2,078.66
16,625.01
56,702.24
75,405.90

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2,610.87
31,330.56
70,020.13
103,961.56

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

879.80
371.50
19,437.92
20,689.22

82.07
0.00
27,782.62
27,864.69

4.99
0.00
279.06
284.05

966.86
371.50
47,499.60
48,837.97

979.82

0.00

0.00

0.00

0.00

979.82

29,535.47

75,405.90

20,689.22

27,864.69

284.05

153,779.34
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Table 89 shows risks and Table 90 shows vulnerabilities of climate hazards in the City of Varazdin.
Table 89: Risks of climate hazards in the City of Varazdin

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
Low

No change
Increase
Increase
No change

No change
No change
Increase
No change

Current
Medium-term
Medium-term
Long-term

Timeframe

Table 90: Vulnerabilities of the City of Varazdin

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

24 % of single households, 19
% of the population over the
age of 65, 26 % of pensioners
out of the total population,
18 % of the population
depending on the help of
others.

Physical and
Environmental

27 % of the total area of the
The lowland area is rich in plant and animal
City consists of arable
species and rich in water resources. Intensive
agricultural land, increasing
agricultural production, developed metal, food
electricity needs, increasing
and processing industry.
water consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 91.
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Table 91: Expected climate change impacts in the City of Varazdin

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Varazdin actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. Some of the current national and EU projects
are:
•
•
•
•
•

Educational and informative activities on sustainable waste management (PROMO)
Circular economy / circular economy model (CITYCIRCLE)
Connecting entrepreneurs and encouraging joint investments in assets and technologies and
promoting the common market (ABCitiEs)
Revitalization of historic castle parks (HICAPS)
Network of cities for the transfer of good practice (URBACT III - Come in!).

3.8.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 92 shows targets for 2030, 2040 and 2050.
Table 92: Targets for the City of Varazdin

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

2050

56.56 %

73.02 %

85.78 %

n/a

n/a

n/a

55.62 %

71.95 %

84.65 %

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 164

3.8.4

Sustainable energy actions up to 2050

Table 93 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 93: The expected impact per type of action planned for the City of Varazdin

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Renovation of public buildings

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

1,404.87

292.52

1,553.26

323.95

1,701.65

355.38

20,111,000

4,405.66

903.77

5,454.34

1,115.60

6,396.26

1,305.87

597,000

451.06

95.71

648.10

136.44

845.13

177.16

40,000

16,160.66

3,465.56

17,612.13

3,778.86

19,063.59

4,092.17

94,924,000

66,323.27

13,989.32

80,628.46

16,942.00

93,910.12

19,687.93

Budget
required [€]

7,000

30,736.69

6,168.86

34,215.11

6,802.04

37,693.54

7,435.21

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

286,996,000

113,294.17

22,704.13

157,704.74

31,510.47

198,454.09

39,603.21

8

Energy renovation of multi-apartment buildings

125,504,000

55,981.16

11,383.00

81,626.50

16,576.20

94,735.30

19,229.52

9

Modernization of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

2,000,000

2,847.36

666.28

2,847.36

666.28

2,847.36

666.28

67,000

36,394.26

9,323.18

41,296.58

10,579.02

46,198.91

11,834.85

12,403,000

25,403.99

6,626.57

30,383.76

7,936.88

35,450.92

9,269.69

467,000

78.77

20.69

78.77

20.69

78.77

20.69

20,000

26,431.20

5,833.43

29,735.10

6,562.60

33,039.00

7,291.78

543,176,000

379,913.13

81,473.01

483,784.21

102,951.03

570,414.65

120,969.74

4
5
6

10
11
12
13

TOTAL
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Table 94: The expected impact of actions per sector for the City of Varazdin

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage reduction in
2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

6,261.59

7,655.69

8,943.05

1,292.00

1,575.99

1,838.41

60.62

20.75

Commercial sector

82,483.94

98,240.58

112,973.71

17,454.87

20,720.86

23,780.09

61.12

94.96

Residential sector

200,012.02

273,546.35

330,882.93

40,255.99

54,888.71

66,267.94

85.56

412.51

Public lighting

2,847.36

2,847.36

2,847.36

666.28

666.28

666.28

43.14

2.00

Transport

61,877.02

71,759.12

81,728.60

15,970.44

18,536.59

21,125.23

85.61

12.94

All sectors

353,481.93

454,049.11

537,375.65

75,639.59

96,388.42

113,677.96

84.65

543.16

Renewable energy production

10,493.75

15,122.50

19,751.25

2,455.54

3,538.67

4,621.79

-

5.61

Municipal
facilities

buildings

and
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3.9

The Sustainable Energy and Climate Policy Plan for 2050 of
the City of Virovitica
3.9.1

Introduction

On February 6, 2020, the City of Virovitica signed the Covenant of Mayors for Climate and Energy
initiative. In 2020, in cooperation with the Regional Energy Agency North (REA North) as advisory
support, the City started drafting a Sustainable Energy and Climate Action Plan (SECAP) with the aim
of economic and energy development of the City with increasing share of energy produced from
renewable sources, further reduction of CO2 emissions by at least 40% by 2030, achieving
environmental and energy sustainability and adaptation to climate change.
The action plan consists of energy consumption analyses in the administrative area of the City, analyses
of the climate in the City, proposals for measures to reduce CO2 emissions and adaptation to climate
change. The consumption analysis aims to show the current situation in the main sectors of energy
consumption: the sector of buildings, transport and public lighting, and is divided into two parts energy consumption analyses and carbon dioxide emissions analyses.
During development of this Action Plan, the European Council discusses and reaffirms its position on
European Climate Law. The aim of that regulation is to turn the political promise of EU´s climate
neutrality by 2050 into a legal obligation. This will provide European citizens and businesses with legal
certainty and predictability needed to plan the transition.
The current target for emissions reduction by 2030 is 40 % compared to 1990 levels. In order to achieve
climate neutrality by 2050 in line with the Paris Agreement targets, the EU needs to increase its
ambitions in the coming decade and update its climate and energy policy framework. For this purpose,
the European Council reaffirms the EU's binding target for a domestic net reduction of greenhouse gas
emissions by at least 55 % by 2030 compared to 1990. Calls on the co-legislators to take this new target
into account in the proposal for European Climate Law and to enact the Law quickly.
In order for this Action Plan to be sustainable until 2030, the City of Virovitica will use this document
to predict measures for CO2 emissions reduction at least 55 % by 2030 and thus be in line with
European Union regulations.

3.9.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2010. In order to compile with both
national and European goals and objectives, several key strategic documents were used as basis for
the energy planning at local level:
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
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•
•

Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 95 shows energy consumption by sectors, and Table 96 shows CO2 emissions by sectors in the
City of Virovitica.
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Table 95: Energy consumption per sector for the City of Virovitica

Energy consumption [MWh]
Sector

Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Thermal
energy from
boiler rooms

591.21
37,608.90
26,017.46
64,217.57

3,450.68
31,995.58
67,623.60
103,069.86

0.00
849.43
3,927.94
4,777.37

0.00
0.00
22,339.34
22,339.34

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

4,041.89
70,453.91
119,908.34
194,404.14

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

2,695.99
3,272.98
32,413.65
38,382.62

181.34
0.00
36,189.87
36,371.21

24.60
0.00
1,810.80
1,835.40

2,901.92
3,272.98
70,414.32
76,589.23

1,958.65

0.00

0.00

0.00

0.00

0.00

0.00

1,958.65

66,176.22

103,069.86

4,777.37

22,339.34

38,382.62

36,371.21

1,835.40

272,952.02
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Table 96: CO2 emissions per sector for the City of Virovitica

CO2 emissions [tCO2]
Sector

Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Natural gas

Thermal
energy from
boiler rooms

138.34
8,800.48
6,088.09
15,026.91

697.04
6,463.11
13,659.97
20,820.11

0.00
171.58
793.44
965.03

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

835.38
15,435.17
20,541.50
36,812.05

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

719.83
873.89
8,654.45
10,248.16

45.15
0.00
9,011.28
9,056.43

5.58
0.00
411.05
416.63

770.57
873.89
18,076.77
19,721.23

458.32

0.00

0.00

0.00

0.00

0.00

458.32

15,485.24

20,820.11

965.03

10,248.16

9,056.43

416.63

56,991.60
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Table 97 shows risks and Table 98 shows vulnerabilities of climate hazards in the City of Virovitica.
Table 97: Risks of climate hazards in the City of Virovitica

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Landslides
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Moderate
High
Moderate
High
Low

No change
Increase
Increase
No change
No change

No change
No change
Increase
Increase
No change

Current
Medium-term
Medium-term
Current
Long-term

Timeframe

Table 98: Vulnerabilities of the City of Virovitica

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

22.5 % of single households,
15 % of the population over
the age of 65, 22 % of
pensioners out of the total
population, 19 % of the
population depending on the
help of others.

Physical and
Environmental

47 % of the total area of the
The Lowland hilly area is rich in plant and animal City consists of arable
species and rich in water resources. Intensive agricultural and forest land,
agricultural production, developed food and increasing electricity needs,
wood processing industry.
increasing water
consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 99.
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Table 99: Expected climate change impacts in the City of Virovitica

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Virovitica actively participates in a number of projects and initiatives that encourage the
population to change and reduce energy consumption. In addition to educational and informative
activities of the City on sustainable waste management, the City is very successful in implementing
energy renovation projects of municipal buildings and construction of new facilities such as
kindergartens, playgrounds, parks, etc. Every year in Virovitica are held Regional Days of EU funds
providing all the information about EU funds and how to take advantage of the opportunity that the
funds offer. Also, the City, in cooperation with the Ministry of Construction and Physical Planning,
organizes the Energy Efficiency Day in Virovitica with the aim of promoting energy efficiency and
informing about the work of the Ministry and the Fund and their role in energy renovation.

3.9.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 100 shows targets for 2030, 2040 and 2050.
Table 100: Targets for the City of Virovitica

Targets

2030

2040

2050

Reduction in energy use (%)

56.86

71.32

82.24

n/a

n/a

n/a

56.76

70.23

80.33

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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3.9.4

Sustainable energy actions up to 2050

Table 101 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 101: The expected impact per type of action planned for the City of Virovitica

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Energy renovation of public buildings

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

453.48

93.97

589.51

122.49

641.76

133.61

9,488,000

1,129.79

231.81

1,393.77

285.14

1,630.88

333.03

427,000

230.28

50.20

406.36

86.68

535.76

113.74

20,000

6,997.75

1,521.86

9,111.37

1,984.91

9,815.91

2,139.27

57,093,000

27,346.64

5,889.16

31,923.11

6,843.88

36,307.43

7,759.86

Budget
required [€]

20,000

12,669.57

2,137.65

16,266.82

2,753.86

17,465.90

2,959.26

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial
sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

172,083,000

51,800.77

8,694.74

65,531.52

10,959.27

78,262.43

13,068.99

8

Energy renovation of multi-apartment buildings

20,923,000

6,396.20

1,304.85

8,982.69

1,829.99

10,380.90

2,113.90

9

Reconstruction of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the City
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

1,867,000

1,331.88

311.66

1,331.88

311.66

1,331.88

311.66

67,000

19,959.66

5,139.48

22,004.90

5,666.12

24,050.14

6,192.75

9,130,000

11,565.13

3,095.28

13,411.61

3,606.47

15,742.65

4,240.73

667,000

113.88

30.09

113.88

30.09

113.88

30.09

20,000

13,549.67

2,826.66

14,227.15

2,968.00

14,904.63

3,109.33

271,845,000

153,544.68

31,327.42

185,294.56

37,448.56

211,184.15

42,506.23

4
5
6

10
11
12
13

TOTAL
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Table 102 The expected impact of actions per sector for the City of Virovitica

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage
reduction in 2050

Budget (in €
million)

2030

2040

2050

2030

2040

2050

1,813.55

2,389.64

2,808.40

375.98

494.31

580.38

60.41

9.95

Commercial sector

34,344.39

41,034.48

46,123.34

7,411.02

8,828.79

9,899.13

47.46

57.11

Residential sector

70,866.53

90,781.02

106,109.24

12,137.25

15,543.12

18,142.15

76,96

193.03

Public lighting

1,331.88

1,331.88

1,331.88

311.66

311.66

311.66

43,14

1.87

Transport

31,638.66

35,530.39

39,906.66

8,264.85

9,302.68

10,463.58

95.51

9.86

All sectors

139,995.01

171,067.41

196,279.52

28,500.76

34,480.56

39,396.90

80.33

271.82

6,520.50

8,400.75

10,281.00

1,525.80

1,965.78

2,405.75

-

15.58

Municipal
facilities

buildings

and

Renewable energy production
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3.10

The Sustainable Energy and Climate Policy Plan of the City
of Vodnjan - Dignano

3.10.1

Introduction

By signing the Covenant of Mayors initiative in 2017, the City of Vodnjan – Dignano is committed to
implement a number of energy efficiency measures that will ultimately reduce CO2 emissions by more
than 20 % by 2020. In 2018, Istrian Development Agency (IDA) developed a Sustainable Energy Action
Plan (SEAP) of the city of Vodnjan - Dignano, a document consisting of an analysis of energy
consumption in the City’s administrative area and proposal measures to reduce CO2 emissions. The
consumption analysis aimed to show the current situation in the main energy sectors/consumers: the
building, transport and public lighting sector, and it is divided into two parts – energy consumption
analysis and carbon dioxide emissions analysis.
By expanding the Covenant of Mayors initiative and adopting even more ambitious goals, in 2020, the
City of Vodnjan - Dignano, in cooperation with the Regional Energy Agency North (REAN) as advisory
support, started drafting an Sustainable Energy and Climate Action Plan (SECAP) with the aim of
economic and energy development of the City with increasing share of energy produced from
renewable sources, further reduction of CO2 emissions by at least 40 % by 2030, achieving
environmental and energy sustainability and adapting to climate change.

3.10.2

Current state of play

For the purpose of the analysis of energy consumption and the determination of the Baseline Emission
Inventory (BEI), it is determined that the reference year will be 2017. In order to compile with both
national and European goals and objectives, several key strategic documents were used as basis for
the energy planning at local level:
•
•
•
•
•
•
•

Croatian’s Integrated National Energy and Climate Plan from 2020 to 2030
Draft Energy Development Strategy of the Republic of Croatia for the period to 2030 with a
view to 2050
Draft Climate Change Adaptation Strategy in the Republic of Croatia for the period to 2040
with a view to 2070
Draft Low-carbon Development Strategy of the Republic of Croatia by 2030 with a view to 2050
Draft Action Plan for Implementing the Strategy on Adaptation to Climate Change in the
Republic of Croatia for the Period from 2019 to 2023
Long-term strategy to encourage investment in the renovation of the national building fund of
the Republic of Croatia
4th National Energy Efficiency Action Plan for the period from 2017 to 2019.

Table 103 shows energy consumption by sectors, and Table 104 shows CO2 emissions by sectors in the
City of Vodnjan - Dignano.
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Table 103: Energy consumption per sector for the City of Vodnjan - Dignano

Energy consumption [MWh]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Wood

Diesel

Gasoline

LPG

Total

206.02
4,682.77
7,064.17
11,952.96

108.18
2,006.90
2,716.99
4,832.07

0.00
4,716.89
5,754.99
10,471.88

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

39.99
0.00
950.95
990.94

354.19
11,406.56
16,487.10
28,247.85

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
12,952.88
12,952.88

44.20
0.00
12,022.59
12,066.79

0.00
0.00
1,378.87
1,378.87

44.20
0.00
26,354.34
26,398.54

321.09

0.00

0.00

0.00

0.00

321.09

12,274.05

4,832.07

10,471.88

12,952.88

12,066.79

0.00
2,369.81

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

54,967.48

Page | 176

Table 104 CO2 emissions per sector for the City of Vodnjan - Dignano

CO2 emissions [tCO2]
Sector
Buildings
Municipal buildings and facilities
Commercial sector
Residential sector
Total per sector
Transport
Municipal fleet
Public transport
Private transport
Total per sector
Public lighting
Total per sector
Total

Electricity

Fuel oil

Diesel

Gasoline

LPG

Total

48.21
1,095.77
1,653.02
2,796.99

29.86
553.90
749.89
1,333.65

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

9.08
0.00
215.87
224.95

87.15
1,649.67
2,618.78
4,355.59

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
3,458.42
3,458.42

11.01
0.00
2,993.62
3,004.63

0.00
0.00
313.00
313.00

11.01
0.00
6,765.05
6,776.06

75.14

0.00

0.00

0.00

0.00

75.14

2,872.13

1,333.65

3,458.42

3,004.63

537.95

11,206.77
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Table 105 shows risks and Table 106 shows vulnerabilities of climate hazards in the City of Vodnjan Dignano.
Table 105: Risks of climate hazards in the City of Vodnjan - Dignano

Climate hazard
Extreme Heat
Extreme Cold
Extreme
Precipitation
Floods
Droughts
Storms
Forest Fires

Current risks
Current hazard
risk level
High
Low

Expected change in
intensity
Increase
No change

Future hazards
Expected change in
frequency
No change
No change

Medium-term
Medium-term

High

Increase

Increase

Short-term

Low
High
Moderate
High

No change
Increase
Increase
Increase

No change
No change
Increase
No change

Long-term
Medium-term
Medium-term
Long-term

Timeframe

Table 106: Vulnerabilities of the City of Vodnjan - Dignano

Vulnerability
type

Vulnerability Description

Vulnerability-related
indicators

Socio-Economic

The most vulnerable groups of the population
are single households, unemployed persons,
pensioners and recipients of social benefits. The
main factor is the rise in temperature, and it will
affect the health of the elderly population, as
well as the energy consumption for cooling in
summer. Drought, together with extreme
precipitation (hail) will affect the yield of crops
and their price on the food market.

23 % of single households,
15% of the population over
the age of 65, 24 % of
pensioners out of the total
population, 13 % of the
population depending on the
help of others.

Physical and
Environmental

South part of Istria is rich in plant and animal
species. The economic structure is dominated
by agriculture and tourism, followed by metal
processing, food and trade activity.

37 % of the total area of the
City is forest land while 32 %
is arable agricultural land,
increasing electricity needs,
increasing water
consumption.

Sectors that are directly affected by climate change, showing the probability of the impact, the
expected level of impact and the timeframe, are shown in Table 107.
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Table 107: Expected impacts in the City of Vodnjan - Dignano

Impacted Policy Sector
Buildings
Transport
Energy
Water
Waste
Land Use Planning
Agriculture and Forestry
Environment and Biodiversity
Health
Civil Protection and
Emergency
Industry

Likelihood of
Occurrence
Possible
Unlikely
Likely
Likely
Possible
Likely
Likely
Possible
Likely

Expected Impact
Level
Moderate
Low
Moderate
High
Moderate
High
High
Moderate
Moderate

Current
Long-term
Short-term
Short-term
Long-term
Long-term
Short-term
Medium-term
Medium-term

Unlikely

Low

Long-term

Possible

Moderate

Short-term

Timeframe

The City of Vodnjan - Dignano actively participates in a number of projects and initiatives that
encourage the population to change and reduce energy consumption. Some of the implemented and
current EU projects are:
•
•

•
•
•
•
•
•
•

a program of increasing the energy efficiency in family houses and a program for the use of
renewable energy sources in family houses
construction of roads with communal infrastructure ("Prometnica – cesta 2 u građevinskom
području gospodarske namjene Vodnjan – sjever“ and „Industrijska zona Galižana Prometnice s komunalnom infrastrukturom“)
encouraging sustainable tourism development of Vodnjan (REVITAS I and REVITAS II)
reduction of pollution and conservation of biodiversity in agriculture (ZOOB)
development of the rural economy through the improvement of basic infrastructure (IPARD
MJERA 301)
organization of a system for direct sales of agricultural products by using Internet technology
(OSIPPPIT)
raising the quality of urban and rural space through the development of a methodology for
effective management of the visual appearance of urban and rural space (RURAL DESIGN)
involvement of young people in the valorisation of cultural heritage and old crafts
(YOUINHERIT)
construction of the recycling yard of the City of Vodnjan - Dignano
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3.10.3

Vision

The City’s vision by 2030 is to become climate neutral City and simultaneously become energy
independent City. Table 108 shows targets for 2030, 2040 and 2050.
Table 108: Targets for the City of Vodnjan - Dignano

Targets

2030

2040

2050

Reduction in energy use (%)

49.88

66.45

80.28

n/a

n/a

n/a

55.07

71.13

84.55

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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3.10.4

Sustainable energy actions up to 2050

Table 109 shows mitigation actions with energy and emission savings for 2030, 2040 and 2050.
Table 109: The expected impact per type of action planned for the City of Vodnjan - Dignano

#

1
2
3

Action

Education of employees/users of public buildings
about increasing EE in public buildings
Renovation of public buildings

Budget
required [€]

Estimations by 2030
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2040
Energy
CO2 emission
savings
reduction [t]
[MWh]

Estimations by 2050
Energy
CO2 emission
savings
reduction [t]
[MWh]

40,000

35.65

8.58

37.71

9.01

39.78

9.44

2,343,000

105.74

26.25

127.68

31.77

147.38

36.74

125,000

53.63

12.84

75.48

18.30

95.36

23.24

20,000

1,275.13

209.01

1,389.20

228.25

1,503.26

247.50

21,443,000

3,027.20

529.46

3,689.75

649.89

4,334.70

768.15

20,000

1,907.81

297.70

2,072.68

323.88

2,237.55

350.07

7

Application of new technologies that use RES
Information and education on increasing EE and
capacity for the use of RES in the commercial sector
Energy renovation of buildings in commercial
sector
Information and education on increasing EE and
capacity for the use of RES in the residential sector
Energy renovation of family houses

49,752,000

5,957.70

1,130.41

6,586.23

1,221.61

7,187.93

1,310.57

8

Energy renovation of multi-apartment buildings

3,469,000

532.39

105.82

608.26

118.21

662.14

127.91

9

Modernization of public lighting in the City area
Promotion of integrated and intelligent transport
and development of infrastructure for alternative
fuels
Development of transport infrastructure in the City
Replacement of existing official vehicles of the City
and City’s companies with alternative fuel vehicles
Application of the circular economy approach

0

218.34

51.09

218.34

51.09

218.34

51.09

67,000

7,910.61

2,030.52

8,269.89

2,122.74

8,629.17

2,214.96

437,000

2,305.50

602.56

2,473.23

650.50

2,804.28

739.68

33,000

5.48

1.39

5.48

1.39

5.48

1.39

4
5
6

10
11
12
13

TOTAL

20,000

3,552.01

723.56

3,833.58

751.39

3,975.57

779.21

77,769,000

26,887.19

5,729.17

29,387.53

6,178.05

31,840.95

6,659.96
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Table 110 The expected impact of actions per sector for the City of Vodnjan - Dignano

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector

CO2 percentage
reduction in 2050

Budget (in € million)

2030

2040

2050

2030

2040

2050

195.01

240.87

282.52

47.67

59.09

69.42

86.87

2.51

Commercial sector

4,302.34

5,078.95

5,837.96

738.47

878.15

1,015.65

59.96

21.46

Residential sector

8,397.90

9,267.18

10,087.62

1,533.92

1,663.70

1,788.55

70.11

53.24

218.34

218.34

218.34

51.09

51.09

51.09

44.65

0

Transport

10,221.59

10,748.60

11,438.93

2,634.47

2,774.64

2,956.03

85.04

0.54

All sectors

23,335.18

25,553.94

27,865.38

5,005.62

5,426.66

5,880.75

84.55

77.75

Renewable energy production

3,162.50

3,477.50

3,793.75

740.03

813.74

887.74

-

5.12

Municipal buildings and facilities

Public lighting
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4

France

4.1

The Sustainable Energy and Climate Policy Plan of the local
authority of Issoire Agglomeration
4.1.1

Introduction

The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants, and advanced further on the energy topic with an objective to become a TEPOS (Positive
Energy Territory) by 2050.
The objectives of the local public authority are to:
•
•
•
•
•

Limit global warming to 2°C
Limit the vulnerability of the territory
Reinforce the synergies of the territory
Improve media visibility
Generate savings in operating costs.

4.1.2

Current state of play

The baseline year used to estimate CO2 emissions is 2017.
The Community Council decided on 28 June 2017 to draw up a Territorial Climate Air Energy Plan. A
complete diagnosis was carried out in 2018 by a specialised engineering and consulting company. A
consultation procedure to gather the opinions of the public on the project was organised at the end of
2020.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 413.5 kteqCO2

Source: TerriSTORY® 2020 (data 2017)
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Energy consumption of the territory: 1,933 GWh

Source: TerriSTORY® 2020 (data 2017)

Vulnerability of the territory
Topic
Natural and
technological
risks
Natural
resources

Activities

Sub-topic

Actual vulnerability

Future vulnerability

Floods
Ground movement
Industrial risks
Transport of dangerous goods
Water
Natural environments
Biodiversity
Energy supply
Energy production
Mobility and transport
Agriculture
Administration and services sector
Industry
Housing
Tourism

Health
Urban environment
Low vulnerability
Moderate vulnerability
Strong vulnerability
Very strong vulnerability

Since its recent creation (2017), the territory has carried out some actions in favour of the fight against
global warming: acquisition of 18 electric service cars, installation of recharging stations for electric
vehicles, modernisation of public lighting and elimination of the most energy-consuming light bulbs.
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Discussions to develop renewable energy are in progress, micro hydroelectric power plants, biomass
units are being studied.

4.1.3

Vision

The territory's strategy pursues national and European objectives to reduce GHG emissions, energy
consumption and the increase in RES by 2030. The TEPOS objectives set more ambitious targets for
2050 in terms of reducing energy consumption and producing renewable energy.

RES production

Energy consumption

Table 111: Targets for the Issoire Agglomeration

Targets

2030

2040

2050

Reduction in energy use (%)

-20%

-39%

-50%

Increase in renewable energy production (%)

+50%

+63%

+70%

CO2 emission reduction targets (%)

-24%

-54%

-75%

4.1.4

Sustainable energy actions up to 2050

The action plan is composed by 43 measures, organised in 10 main topics:
•
•
•

Exemplarity of the territory and its municipalities, with the construction and the energy
renovation of public buildings for instance
Awareness-raising targeting inhabitants, children, tourists, etc.
Energy renovation of housings and tertiary buildings
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•
•

Waste management and fight against food waste
Agriculture: promote local production, adapt cultures to climate change, promote carbon
storage and forest management …
Transport / Mobility as developing soft mode of transport like car-sharing
Develop renewable energy, in particular solar systems and biomass
Environment: preserving natural areas, managing water resources
Industry: fatal heat recovery
Governance: managing, leading and assessing the action plan.

•
•
•
•
•

Table 112: The expected impact of actions per sector for 2030, 2040 and 2050 for the Issoire Agglomeration

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)
2050

Budget
(in €
million)

Sector

2030

2040

2050

2030

Municipal buildings and
facilities

350

-

-

300

400

-

-

Public lighting

80

-

-

10

-

-

-

-

-

-

-

-

-

-

Residential sector

9,570

10,640

11,030

2,060

1,960

1,710

-86%

2

Commercial sector

2,000

1,840

1,630

310

560

490

-86%

Public and private transport

7,930

11,080

9,000

2,060

4,120

4,170

-71%

3

Agriculture

400

360

340

2,660

3,240

3,230

-70%

2

All sectors

20,330

23,920

22,000

7,400

9,880

10,000

-75%

7

Renewable energy
production

15,600

26,400

15,280

-

-

-

-

3

Public transport

4.2

2040

CO2
percentage
reduction
in 2050

The Sustainable Energy and Climate Policy Plan of the local
authority of Forez-Est
4.2.1

Introduction

The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants.
The action plan is divided into 12 issues:
• Make a political commitment to the ecological transition
• Lead the energy and ecological transition
• Exemplarity of the territory and its municipalities
• Protect, manage and optimise the use of water resources
• Reduce the production of waste and optimise its collection and treatment
• Preserve and develop biodiversity and natural habitats
• Develop local RES production
• Make companies actors of the ecological transition
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•
•
•
•

Reduce the environmental impact of food
Enhance the energy efficiency of buildings
Optimise, diversify and promote alternative modes of transport to the individual thermal
vehicle
Use digital and new technologies for the benefit of the energy transition.

4.2.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
The Community Council decided on 2018 to draw up a Territorial Climate Air Energy Plan. A complete
diagnosis was carried out in 2019. A consultation procedure to gather the opinions of the public on the
project was organised at the end of 2020.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 741.9 kteqCO2

Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 2,212 GWh

Source: Regional observatory ORCAE (data 2015)
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Vulnerability of the territory
Water resources are the major challenge. Water deficits have an impact on:
•
•
•
•

Wetlands and the biodiversity it hosts
Ponds and fish farming activity
Crops. On the territory, they are mainly fodder, consumed locally, and therefore essential to
the livestock activity, which is at the heart of the territory's agricultural activity
Management of drinking water and waste water.

The other major concerns are linked to the evolution of biodiversity:
•
•

Scarcity of certain species
Proliferation of undesirable species: ragweed and tiger mosquitoes.

The latter two have an impact on the health of the inhabitants. Due to climate change, pollens are
more active and generate allergies and respiratory problems.
Actions already implemented
The territory has carried out some actions in favour of the fight against global warming:
Actions "Towards a new Mobility"
•
•
•

To private individuals: Assistance for the purchase of a new electric vehicle - €2,000, within
the limit of 100 vehicles
Towards the municipalities: Aid for the purchase of a new electric vehicle per commune €10,000 - Help with the installation of a charging point for electric vehicles - €1,000
Development of carpooling: Installation of signposts for carpooling areas.

The territory has also installed 14 photovoltaic shades on public car parks, created a mobility agency,
distributed one thousand and nine LED bulbs to the municipalities so that they can offer them to the
most modest households.

4.2.3

Vision

The SECAAP is the declination of the Paris agreements on climate (COP21) at the scale of the Forez-Est
territory.
It brings together the actions that the local authority will implement in order to achieve the objectives
set for 2050:
•
•
•
•

Reducing and optimising energy consumption
Divide greenhouse gas emissions by 4
Increasing the proportion of renewable energy
Adapting the territory and infrastructures to climate change

The calculation of the 2030 and 2050 objectives for the territory of Forez-Est in terms of energy
consumption, GHG emissions and RES production has been carried out taking into account the sectoral
objectives given by the regional plan.
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Table 113: Targets for the local authority of Forez-Est

Targets

2030

2040

2050

Reduction in energy use (%)

-15%

-

-50%

Increase in renewable energy production (%)

+63%

-

+86%

CO2 emission reduction targets (%)

-33%

-

-80%

4.2.4

Sustainable energy actions up to 2050

The action plan consists of 48 actions to be implemented by 2030.
Table 114: The expected impact of actions per sector for the local authority of Forez-Est

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

67

-

2,860

15

-

800

-

1

-

-

-

-

-

-

-

-

333

-

570

8

-

400

-

17

Residential sector

5,333

-

13,970

594

-

2,460

23%

11

Commercial sector

467

-

7,370

94

-

3,390

12%

14

-

-

6,090

784

-

3,490

37%

2

All sectors

26,290

-

33,020

13,120

-

12,100

-

45

Renewable energy
production

7,930

-

4,020

-

-

-

-

6

Sector
Municipal buildings and
facilities
Public lighting
Public transport

Private transport
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4.3

The Sustainable Energy and Climate Policy Plan of the local
authority of Genevois
4.3.1

Introduction

At the end of 2018, the inhabitants of Geneva shared the diagnosis of the territory's energy needs and
co-constructed the climate strategy on a metropolitan scale. It is close to the objectives set by the
Energy Transition Law and the Tepos (Positive Energy Territory) approach, namely:
•
•
•
•
•

Reducing energy consumption
Reducing greenhouse gas (GHG) emissions generated by their activities
Improve air quality by reducing emissions of air pollutants
Developing renewable energy
Adapting the territory to the climate change.

The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants and is involved in TEPOS objectives with other local authorities at a higher level
(metropolitan area of Geneva).

4.3.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
The Community Council decided on 2018 to draw up a Territorial Climate Air Energy Plan. A complete
diagnosis was carried out in 2019. A consultation procedure to gather the opinions of the public on the
project was organised at the end of 2020.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 231 kteqCO2

Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 1,072 GWh
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Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
Water
Drinking water resources are a major challenge for the territory, given the demographic growth and
the chronic insufficiency of the resource at the level of the Geneva water supply in relation to needs.
This chronic insufficiency can only be accentuated in view of climate change.
The risk of flooding concerns all the municipalities, 4 of which have a Major Risk Prevention Plan for
flood risk, among other things
Infrastructures
The impacts of climate change will generate significant additional costs for managers, municipalities
and therefore users: vulnerability to extreme phenomena, sensitivity to temperature rises leading to
greater operating constraints.
Natural environments and biodiversity
The major impacts are the disappearance or reduction and alteration of wetlands, which play a major
role in the water cycle; the development of invasive exotic species; the risk of destruction of large fruit
trees due to extreme weather events.
Population
The territory's population grew by 3% per year between 1999 and 2013, and growth continues with an
increase in the number of constructions per year. The challenges are therefore multiple:
• Not to urbanise further, so as not to increase the seriousness of the flood risk on the one hand,
and to preserve the major and secondary natural areas on the other hand
• Use home air conditioning with energy-efficient systems
• Reduce the heat island effect, particularly in town centres that are going to be densified
• Prevention and interventions to reduce the health effects of climate change: development of
diseases, allergenic agents.
Soil
The possible increase in extreme phenomena (heavy rainfall, floods), increases the risk of land
movement, (landslides), a risk already present throughout the territory. The phenomenon of falling
blocks is a risk that can also be reinforced by climate change.
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Agriculture
Vulnerability of dairy farms, which risk being subjected to thermal discomfort, parasitism and
difficulties in mobilising fodder resources.
Actions already implemented
The local authority, together with the metropolitan area, has deployed an ambitious mobility policy:
Geneva-Saint-Julien tramway, development of the cross-border public transport offer, support for carsharing and car-pooling, priority given to buses, cycling scheme, etc.
The territory has also developed an energy renovation platform, which assists individuals in renovating
their homes.

4.3.3

Vision

The envisaged trajectory enables the local authority to be compatible with the objectives set at the
national level by the Energy Transition Law for 2030 and the National Plan for the Reduction of
Atmospheric Pollutant Emissions. This ambitious trajectory corresponds to the TEPOS objectives and
is compatible with the regional objectives for 2050.

Table 115: Targets for the local authority of Genevois

Targets

2030

2040

2050

Reduction in energy use (%)

-29%

-54%

-57%

+220%

-

+295%

-58%

-74%

-81%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.3.4

Sustainable energy actions up to 2050

The action plan consists of 34 actions to be implemented by 2030.
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Table 116: The expected impact of actions per sector for the local authority of Genevois

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

300

-

-

600

-

-

-

-

Public lighting

350

-

-

350

-

-

-

-

-

-

-

7,000

-

-

-

-

Residential sector

8,000

-

-

36,000

-

-

-

7

Commercial sector

4,000

-

-

17,000

-

-

-

0,5

Private transport

8,670

-

-

29,000

-

-

-

16

All sectors

26,750

27,090

19,750

11,030

7,690

5,840

-

25

Renewable energy
production

10,670

-

6,060

-

-

-

-

18

Public transport

4.4

Budget
(in €
million)

The Sustainable Energy and Climate Policy Plan of the local
authority of Monts du Lyonnais
4.4.1

Introduction

The objectives of the territory are:
•
•
•
•
•
•

To become a Positive Energy Territory (TEPOS)
Moving towards sobriety (carbon)
Developing renewable energy
Developing autonomy, a lever for territorial development
Preserving quality of life in a context of climate change
Making the ecological transition a territorial project.

The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20.000 of
inhabitants and the territory is involved in TEPOS objectives.

4.4.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
The Action Plan was approved by the Community Council on the 28th of January 2020.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 277 kteqCO2
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Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 812 GWh

Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
Strengths

Weaknesses

A period of higher and more favourable sunshine to
increase the production of solar energy

Opportunities

Deterioration of infrastructure not designed to
support excessive heat
Increase in energy demand (air conditioning)
Bad insulation of buildings amplifying the
phenomenon of overheating
Threats

Increased use of air-conditioned spaces (e.g. cinemas)
and aquatic spaces

Increase in the duration of periods of drought and
restriction of the use of water resources

Actions already implemented
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•
•
•
•
•

Start-up of the Methanol methanisation unit and creation of a Natural Gas Vehicle (NGV)
station next to it, to serve biogas to private and public vehicles
Launch of the solar cadastre to discover the potential of each roof
Support for the planting of hedges and the development of a sustainable wood sector
Accompanying farmers in the evolution of practices, diagnostics of environmental
performance
Restart of transport on demand.

4.4.3

Vision

The envisaged trajectory enables the local authority to be compatible with the objectives set at the
national level by the Energy Transition Law for 2030 and the territory has TEPOS objectives for 2050.
The action plan is part of 4 strategic axes: sobriety, autonomy, quality of life and cross-cutting skills, 15
objectives and 30 measures.

Table 117: Targets for the local authority of Monts du Lyonnais

Targets

2030

2040

2050

Reduction in energy use (%)

-27%

-41%

-49%

+180%

+330%

+376%

-11%

-60%

-80%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.4.4

Sustainable energy actions up to 2050

The action plan consists of 34 actions to be implemented by 2030.
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Table 118: The expected impact of actions per sector in Monts du Lyonnais

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

2,000

-

1,140

-

-

-

-50%

-

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

-

Residential sector

7,730

-

4,860

1,120

-

700

-50%

4,5

Commercial sector
(including industry)

4,870

-

4,110

800

-

670

-50%

-

Private transport

2,270

-

2,570

560

-

640

-50%

1,6

All sectors

15,270

13,480

11,880

1,870

6,320

6,030

-

6,1

Renewable energy
production

10,670

4.5

9,460

Budget
(in €
million)

5

The Sustainable Energy and Climate Policy Plan of the local
authority of Grand Annecy
4.5.1

Introduction

The objectives of the territory are:
•
•
•
•
•
•

To become a Positive Energy Territory (TEPOS)
Moving towards sobriety (carbon)
Developing renewable energy
Developing autonomy, a lever for territorial development
Preserving quality of life in a context of climate change
Making the ecological transition a territorial project.

The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants and the territory is involved in TEPOS objectives. The SECAAP enables the local
implementation of national climate change mitigation and adaptation objectives.

4.5.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
The Action Plan was approved by the Community Council in 2020. Below are the CO2 emissions and
energy consumption for each sector during the reference year.
GHG emissions of the territory: 920 kteqCO2
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Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 4,755 GWh

Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
•
•

•

•

Water concerns: Drying up of the soil, less water in rivers, lakes and groundwater. In the long
term, conflicts of use around water resources could multiply. Its quality could also be degraded
Agriculture and timber industry weakened: Stakeholders are severely affected by droughts,
which threaten fodder supplies, encourage the development of parasites and cause forests to
dry out on the spot
Heat waves: Since 2003, heat waves have occurred almost every year, associated with peaks
in ozone and a concentration of allergens in the air. The entire population is affected, both
residents and tourists, but even more the elderly
Natural risks and ecosystems: With global warming, an increase in natural risks is expected in
the short term: forest fires, potentially more intense floods, drought-related land movements.
Alpine pastures and forests are already suffering from heavy traffic and must meet increasing
expectations (preservation of biodiversity, economic issues, carbon stock, stabilisation of
slopes, water filtration, heritage, tourism, leisure and health, etc.). Weakened, they are
struggling to hold their own in the face of urban audiences or tourists in search of nature,
outdoor activities and freshness.
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Actions already implemented
The local authority has set up:
•
•
•

An air fund to finance the replacement of private individuals' inefficient wood-burning
appliances
Supports businesses in drawing up their mobility plans
Invests in favour of cycling (the network of cycle paths is to be extended from 132 to 220
kilometres by 2030 with the aim of tripling the number of cyclists) and has created two highservice bus lines.

4.5.3

Vision

The territory has fixed the ambition to become an exemplary area in terms of sustainable development
and innovation in Europe in 2050. To this end, its objectives are to:
•
•
•
•
•

Reach the TEPOS objective in 2050: -25% energy consumption in 2030 / 2015, X2.5 on RES
production in 2030 / 2015
Be a European Green Capital in 2022
Develop the territory's resources: carbon sinks, circular economy, etc.
Anticipate adaptation to climate change on ecosystems, resources and human settlements:
water equity, forest fires, heat waves, etc.
Join the international network Resilient Cities

Table 119: Targets for the local authority of Grand Annecy

Targets

2030

2040

2050

Reduction in energy use (%)

-24%

-

-49%

+100%

-

+200%

-55%

-

-87%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)
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4.5.4

Sustainable energy actions up to 2050

The action plan consists of 68 actions to be implemented by 2030 and 2050.
Table 120: The expected impact of actions per sector for the local authority of Grand Annecy

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

2,000

-

-

-

-

-

-60%

-

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

-

Residential sector

23,000

-

27,370

-

-

-

-65%

50

Commercial sector

6,000

-

18,750

-

-

-

-61%

-

Private transport

30,000

-

25,700

11,580

-

-

-45%

-

All sectors

61,000

-

71,820

40,000

-

23,700

-

70

76,000

-

78,500

-

-

-

-

10

Renewable
production

4.6

energy

Budget
(in €
million)

The Sustainable Energy and Climate Policy Plan of the local
authority of Grand Lac
4.6.1

Introduction

The territory wishes to use demographic growth as a lever for transformation towards a low-carbon
territory, in particular by acting on economical land use planning and by creating infrastructures that
will enable a change in mobility practices in the territory.
The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants. Grand Lac Agglomeration is also part of a shared TEPOS approach with other local
authorities at an enlarged scale to aim locally at being a positive energy territory.

4.6.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
The Action Plan was approved by the Community Council on the 14th January 2020.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 380 kteqCO2
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Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 1,766 GWh

Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
•
•

•

•

Water concerns: drinking water supply, hydroelectricity production, agricultural uses:
irrigation, arboriculture, animal farming ..., snow production
Tourism: winter tourist activities are mainly based on the presence of snow. Summer tourist
activities rely in particular on the Lac du Bourget and are therefore linked to resources directly
dependent on the climate factor (water, snow, etc.). Climate change could significantly affect
tourist flows
Agriculture: Some climate changes (changes in temperature, rainfall, extreme events) have
already had an impact on agriculture: modification of agricultural calendars, impact on wine
quality, proliferation of certain parasites, etc. Water shortages were also noted. External water
and fodder supplies may then be indispensable, to the detriment of the fodder to be harvested
for the winter season. This results in additional costs that weigh on productivity.
Forestry: Climatic parameters (temperature, precipitation, wind) directly impact growing
conditions, forest productivity, tree stand health and sensitivity to fire risk. Changes in climatic
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conditions can thus lead to a significant modification of forest landscapes with species
migration, which has already been observed.
Actions already implemented
•
•
•
•

Installation of a heat pump with energy recovery from waste water (from the sewage
treatment plant) for the Aqualac aquatic centre
Installation of PV panels on the agglomeration's office building
Installation of a 40-space car-sharing park near the entrance to the motorway
86 bicycles and 6 electric vehicles are available for hire at Aix les Bains train station all year
round, as well as 54 supervised bicycle spaces.

4.6.3

Vision

The strategy is structured around 6 topics:
• Exemplary administration
• Building and housing
• Mobility and transport
• Local development and resources
• Renewable energy
• Air quality.

Table 121: Targets for the local authority of Grand Lac

Targets

2030

2040

2050

Reduction in energy use (%)

-22%

-

-50%

+100%

-

+200%

-29%

-

-80%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.6.4

Sustainable energy actions up to 2050

The action plan consists of 134 actions to be implemented by 2030 and 2050.
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Table 122: The expected impact of actions per sector for the local authority of Grand Lac

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

800

-

-

200

-

-

-70%

9

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

-

Residential sector

8,900

-

8,600

2,000

-

1,800

70%

2.5

Commercial sector

4,400

-

3,000

900

-

600

-55%

-

Private transport

11,700

-

11,400

3,700

-

3,600

-69%

3

All sectors

26,000

-

23,000

6,800

-

6,000

-

14.5

20,100

-

22,000

-

-

-

-

5

Sector
Municipal
facilities

Renewable
production

4.7

buildings

and

energy

Budget
(in €
million)

The Sustainable Energy & Climate Policy Plan of the local
authority of Grand Chambéry
4.7.1

Introduction

The territory has chosen 3 scenarios to target its efforts and achieve the objectives of its Climate Air
Energy strategy. These efforts focus on getting the population to embrace the energy transition,
promoting innovation in sectors that contribute significantly to greenhouse gas emissions and relying
on natural environments and changing economic practices to adapt to rising temperatures.
The action plan has been realised within the framework of a SECAAP equivalent (Sustainable Energy
Climate and Air quality Action Plan), compulsory in France for municipalities more than 20,000 of
inhabitants. Grand Chambéry Agglomeration is also part of a shared TEPOS approach with other local
authorities at an enlarged scale to aim locally at being a positive energy territory.

4.7.2

Current state of play

The baseline year used to estimate CO2 emissions is 2012.
The Action Plan was approved by the Community Council on the 18th December 2019.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 634 kteqCO2
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Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 3,724 GWh

Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
•
•
•
•
•

•

Natural risks: floods, ground movements (landslides, landslides, falls or collapses), increased
avalanche risk
Water resources: reduction in the availability of water resources in the territory, increase in
the frequency and duration of drought episodes
Natural environments and ecosystems: reservoirs and ecological corridors are impacted by
increases in temperature, changes in precipitation patterns and decreases in snow cover
Heat islands: increase in the frequency and intensity of heat wave episodes and its indirect
impact on health: increase in the number of emergency consultations, increase in morbidity
Transport infrastructures: sensitivity of the road network to heatwaves: asphalt surfaces,
which are sensitive to high temperatures, could show more rapid deterioration, threatening
the reliability of the infrastructures and the safety of users and increasing the frequency and
costs of road maintenance. Sensitivity of the rail network to heatwaves: the impacts of heat
are very specific, mainly due to the expansion or deformation of the rails, which causes track
movements
Mid-mountain tourist resorts are very exposed to the risks of climate change due to the drop
in snow cover.
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Actions already implemented
In terms of mobility, the local authority, which has set up a dedicated website on the subject, is
emphasising multimodality, in particular with the construction, in 2019, of the intermodal station;
Chambéry offers, among its modes of transport, bubble bikes providing regular services to the city
centre, is installing 26 recharging stations for electric vehicles, is creating a north-south cycle crossing
and is introducing a reduced rate for access to public transport in case of air pollution.

4.7.3

Vision

In order to follow the path defined by the territorial strategy, Grand Chambéry has set itself objectives
in the energy-intensive sectors, which have an impact on air quality and are vulnerable to climate
change:
• Mobility and transport
• Building
• Housing and business premises
• The tertiary economic sector Local development and resources
• Agriculture and forestry
• Territorial resources.

Table 123: Targets for the local authority of Grand Chambéry

Targets

2030

2040

2050

Reduction in energy use (%)

-20%

-

-50%

+140%

-

+270%

-40%

-

-75%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.7.4

Sustainable energy actions up to 2050

The action plan consists of 101 actions to be implemented by 2030 and 2050.
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Table 124: The expected impact of actions per sector for the local authority of Grand Chambéry

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

-

-

-

-

-

-

-70%

-

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

-

Residential sector

3,200

-

6,000

1,000

-

660

-54%

-

Commercial sector

1,200

-

3,000

940

-

900

-35%

-

Private transport

6,000

-

6,000

1,720

-

1,600

-48%

-

All sectors

48,300

-

52,100

12,300

-

12,700

-

58

Renewable energy
production

38,300

-

43,200

-

-

-

-

20

Sector

4.8

Budget
(in €
million)

The Sustainable Energy & Climate Policy Plan of the local
authority of Parc des Bauges
4.8.1

Introduction

The Parc des Bauges is the facilitator of the “TEPOS Grand Annecy, Grand Lac, Grand Chambéry, parc
des Bauges” in partnership with the 3 local authorities. The aim of this TEPOS is to:
• Set up an energy planning exercise for the territory to identify, in particular, the potential for
energy saving and renewable energy production
• Provide the necessary energy production, transport and even storage equipment
• Mobilise the actors of the territory in the implementation of a programme aiming to mobilise
the resources
• Generate reproducible demonstrations, particularly in the field of stakeholder coordination
and financial engineering.

4.8.2

Current state of play

The baseline year used to estimate CO2 emissions is 2017.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 345 kteqCO2
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Source: TerriSTORY (data 2017)

Energy consumption of the territory: 1,537 GWh

Source: TerriSTORY (data 2017)

Vulnerability of the territory
The natural regional park is recognised at national level for its heritage. Its vocation is to protect and
enhance this heritage, whether natural, landscape or cultural, but also to ensure sustainable, economic
and social development. This is why the territory is particularly vulnerable to climate change and has
the responsibility to preserve its heritage.
Actions already implemented
•
•
•
•

Promoting responsible and multifunctional forest management
Developing the mobilisation of wood resources in a sustainable way and tacking into account
the climate change
Improving knowledge on biodiversity
Construction of shaded areas on the Maison du Parc car park: 57.6 MWh for recharging 2 evehicles, self-consumption and collective self-consumption.

4.8.3

Vision

The territory has the objective to become a TEPOS by 2050.
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Table 125: Targets for the local authority of Parc des Bauges

Targets

2030

2040

2050

Reduction in energy use (%)

-24%

-

-40%

+100%

-

+200%

-30%

-

-80%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.8.4

Sustainable energy actions up to 2050
Table 126: The expected impact of actions per sector for the local authority of Parc des Bauges

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

800

-

1,000

-

-

-

-70%

5

-

-

-

-

-

-

-

-

200

-

300

600

-

800

-50%

3

Residential sector

-

-

-

-

-

-

-50%

2

Commercial sector

-

-

-

-

-

-

-

-

Private transport

-

-

-

-

-

-

-20%

-

All sectors

30,200

-

18,900

8,000

-

8,100

-

10

Renewable energy
production

16,200

-

18,200

-

-

-

-

5

Public lighting
Public transport

4.9

Budget
(in €
million)

The Sustainable Energy and Climate Policy Plan of the local
authority of SYTEC
4.9.1

Introduction

The TEPOS ambition is structured around several principles:
• Reduce the energy dependency of the territory and to recover the potential for energy and
financial autonomy, by framed efforts to control energy consumption, in particular in the field
of housing and transport, and a controlled and framed development of renewable energy
• Preserve the economic added value of renewable energy projects in the territory and to share
it equitably
• Pooling tools and resources (technical, financial, organisational): the rise in "in-house"
engineering skills is seen as a strong challenge
• Support the dynamics of exemplarity initiated by the local authorities (heritage and policies)
• Promote the landscape integration of renewable energy production units
• Adopt an inclusive approach by involving the economic stakeholders (agriculture, forestry,
tourism, etc.) in the process, but also the citizens to the territorial project
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•

Acquire the operational steering and governance tools required to ensure good management
and articulation with the other territorial scales of intervention.

4.9.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 572 kteqCO2

Source: SRCAE Auvergne (data 2015)

Energy consumption of the territory: 880 GWh

Source: SRCAE Auvergne (data 2015)

Vulnerability of the territory
On the territory, the main expected impacts are as follows:
•

•
•

Excess mortality in the event of severe heat waves for the most vulnerable populations children, the elderly - and during episodes of serious deterioration in air quality linked to an
increase in the frequency and/or intensity of peaks, mainly due to ozone pollution
Fodder production
Desynchronisation between the life cycles of the prey and their predators, or between
pollinated plants and pollinating insects
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•
•

a greater fragility of tree species located at the limits of their "geographical" area; such as
spruce
the risks of degradation of the quality of water in lakes and rivers in the event of high
temperatures or severe droughts.

Actions already implemented
•
•
•
•

Mobility: transport on demand, shuttles, shared collective vehicles, car-sharing websites,
teleworking centres, and car-sharing areas.
Housing: renovation work on the municipal heritage in several municipalities.
RES production: hydraulic installations, wind turbines, biomass.
Biodiversity: establishment of an atlas of territorial biodiversity.

4.9.3

Vision

The objectives, strategy and action plan were discussed, defined and approved at the end of 2019.
Table 127: Targets for the local authority of SYTEC

Targets

2030

2040

2050

Reduction in energy use (%)

-21%

-

-40%

+100%

-

+370%

-30%

-

-80%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

4.9.4

Sustainable energy actions up to 2050
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Table 128: The expected impact of actions per sector for the local authority of SYTEC

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

-

-

-

-

-

-

-

-

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

-

Residential sector

-

-

4,000

-

-

-

-

-

Commercial sector

-

-

860

-

-

-

-

-

Private transport

-

-

1,140

-

-

-

-

-

23,100

18,300

16,500

17,000

17,100

17,100

-

5

37,800

38,600

32,400

-

-

-

-

3

Sector

All sectors
Renewable
production

4.10

energy

Budget
(in €
million)

The Sustainable Energy and Climate Policy Plan of the local
authority of Val de Drôme

4.10.1

Introduction

The action plan constitutes a real roadmap for the coming years in terms of public health. It is an
opportunity to rethink its development in a different way, by relying on the resources available to the
territory, both rural and industrial, and to do so:
• A resource territory where jobs and activities are relocated, where renewable energy is
produced locally, creating resources for all, where consumption is local
• A land of exchanges where neighbouring territories are united and reinforce their respective
resources (food, energy, etc.), produced according to virtuous methods
• A field of innovation where the municipality becomes a pioneer, experimenting and innovating
in various fields, in particular in mobility, construction, etc.
The SECAAP is in the process of being finalised.

4.10.2

Current state of play

The baseline year used to estimate CO2 emissions is 2015.
Below are the CO2 emissions and energy consumption for each sector during the reference year.
GHG emissions of the territory: 159 kteqCO2
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Source: Regional observatory ORCAE (data 2015)

Energy consumption of the territory: 672 GWh

Source: Regional observatory ORCAE (data 2015)

Vulnerability of the territory
The main consequences of climate change that have been identified are as follows:
•
•
•

•

The impacts on health: air pollution, allergic risk, appearance of vector species for tropical
diseases, heat stress and the consequences of heat on health, etc.
Tension on water resources and the alteration of its quality, particularly during the tourist
season
Impacts for the agricultural sector: increased inter-annual variability and uncertainties, water
stress and increased need for irrigation, diseases and pests, damage from extreme events,
need for new varieties adapted to a warmer and drier climate
Risks for the environment and the biodiversity: forest fires, clay retraction, etc.

Actions already implemented
•
•
•
•

Setting up a platform to support the energy renovation of residential buildings
Bonus for the purchase of an electric bicycle
Setting up of 6 free car-sharing areas
Promotion of the consumption of local and seasonal products.
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4.10.3

Vision

Table 129: Targets for the local authority of Val de Drôme

Targets

2030

2040

2050

Reduction in energy use (%)

-32%

-

-48%

Increase in renewable energy production (%)

X3,7

-

X7,5

CO2 emission reduction targets (%)

-24%

-

-81%

4.10.4

Sustainable energy actions up to 2050

The action plan consists of 35 actions to be implemented by 2030.
Table 130: The expected impact of actions per sector for the local authority of Val de Drôme

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

-

-

-

-

-

-

-

1

Public lighting

-

-

-

-

-

-

-

-

Public transport

-

-

-

-

-

-

-

2

Residential sector

3,300

-

3,400

400

-

710

-22%

3.8

Commercial sector

2,700

-

2,100

200

-

260

-25%

-

Private & Public transport

14,300

-

10,300

2,530

-

3,600

-47%

2.8

All sectors

20,300

-

15,900

4,700

-

6,100

-

9.6

Renewable energy
production

22,500

-

25,200

-

-

-

-

2.5

Sector
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5

Germany

5.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Ludwigsburg
5.1.1

Introduction

The new concept (2019) is not to be understood as a stipulation of a rigid strategy up to the year 2050,
but as a starting point for creative further development in the coming years. It is important to continue
the climate protection work of the city of Ludwigsburg more intensively in the future. More ambitious
goals should be decided on and pursued, and appropriate measures designed and implemented. The
city of Ludwigsburg needs additional external support in order to achieve its climate protection goals.
Framework conditions must be created by the EU level, the federal government and the federal states
that support cities with effective climate protection.

5.1.2

Current state of play

The city of Ludwigsburg has been committed to climate protection for many years. In 2011, an initial
energy and climate protection concept (known as “overall energy concept”) set ambitious goals for
reducing greenhouse gas emissions (GHG emissions) in the city. It stipulates that the goal of climate
neutrality will be achieved by 2050. With the update that is now available, the measures implemented
so far have been checked for their effectiveness and new climate protection measures derived from
them have been developed. In addition, the specific goals of the city of Ludwigsburg were adjusted
and tightened based on an update of the scenarios for the development of energy consumption and
emissions up to 2050.
In 2016, almost 600,000 tons of greenhouse gases were emitted in Ludwigsburg. This corresponds to
about 6.4 tons per inhabitant. Most emissions can be found in the private households’ sector (34%)
followed by commerce, trade and services (tertiary) sectors (29%). Transport contributes almost a
quarter of total GHG emissions and the industrial sector has a share of 10%. The GHG emissions from
municipal buildings account for 2% of the total emissions. Looking at the distribution by energy source,
emissions from electricity consumption are responsible for almost half of the total emissions (41%)
across all sectors. Almost a quarter of emissions (24%) are caused by natural gas consumption and
around 22% by fuel consumption in the transport sector.
In parallel to the CO2 inventory for the baseline year of 2016, GHG reduction potential and scenarios
for various consumption sectors were created. The aim of the scenario calculations was to present
plausible developments for energy demand and the resulting GHG emissions up to the year 2050. For
this purpose, two scenarios - a trend scenario and a climate protection scenario - were created. The
trend scenario shows how energy consumption and emissions could develop if the current climate
policy framework conditions are maintained. The climate protection scenario describes a way in which
the goal of climate neutrality can be achieved by 2050. In the trend scenario, GHG emissions fall by 44
percent compared to the 2016 baseline, in the climate protection scenario by 80 percent. In terms of
greenhouse gas emissions per inhabitant, it is recommended that the goal of climate neutrality in 2050
be set at one tonne per inhabitant.
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5.1.3

Vision

The municipality has as primary target to become climate neutral by 2050, aiming for an 80% reduction
in GHG-emissions, in line with the targets of the German Federal Government. In the case of
Ludwigsburg, this means a 44% reduction of energy use. A summary of key targets is provided in table
1 below (as compared to the baseline year 2016).
Table 131: Targets for the municipality of Ludwigsburg

Targets

2030

2040

2050

Reduction in energy use (%)

-16%

-

-38%

Increase in renewable energy production (%)*

+55%

-

+130%

CO2 emission reduction targets (%)

-33%

-60%

-80%

* Renewable energy targets only include heat from renewables and, considering the more ambitious “Climate
Protection” scenario (see also table below). Renewable electricity production is not quantified (if applicable).

5.1.4

Sustainable energy actions up to 2050

The plan doesn’t include energy savings and CO2 reduction targets per sector. The projected
developments for the target scenario in the plan are inter sectoral and are reported by primary energy
grouped in stationary and non-stationary. Please see figures below. The so called “KlimaschutzScenario” is the target scenario, describing the necessary reductions to each climate neutrality by
2050, including milestone targets for 2030 and 2040.
In order to achieve this goal, central strategy paths were drawn up in eight fields of action and assigned
to 87 measures (of which 38 key measures). The strategies form a basis for the continuation of the
climate protection process at the actor level. The action fields include: (1) Strategy and planning,
municipal administration as example, education, private households, industry and services, mobility,
energy, consumption and lifestyles.
The projected impact of these actions is depicted in the figures below for the two scenarios (“Trend”
and “Klima”) for the years 2020, 2030 and 2050 respectively.
Table 132: Projected reductions in stationary energy use for the municipality of Ludwigsburg (cross sectoral)

GWh

Baseline

2020
Trend

2030
Trend

2050
Trend

2020
Climate
Protection

2030
Climate
Protection

2050
Climate
Protection

-

-

-

-

-

-

-

Gasoil

197

188

164

116

174

130

35

Natural gas

576

577

576

486

529

366

244

District heating

95

95

95

76

110

157

141

Coal

1

1

0

0

1

0

0

Heat from
renewables

43

46

55

72

51

67

100

Other fuels

38

38

36

32

35

28

13

Heating
applications
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GWh

Baseline

2020
Trend

2030
Trend

2050
Trend

2020
Climate
Protection

2030
Climate
Protection

2050
Climate
Protection

373

375

377

360

361

317

292

1,323

1,320

1,302

1,142

1,261

1,065

825

v

0%

-2%

-16%

-5%

-16%

-38%

Electricity
Total
Total %

Source: Integrated Energy and Climate Strategy for the City of Ludwigsburg, 2019
Table 133: Projected reductions in GHG Emissions for the stationary energy use for the municipality of Ludwigsburg
(cross sectoral)

Baseline

2020
Trend

2030
Trend

2050
Trend

2020
Climate
Protection

2030
Climate
Protection

2050
Climate
Protection

-

-

-

-

-

-

-

Gasoil

63

60

52

37

55

41

11

Natural gas

142

143

141

115

131

90

58

District heating

15

12

15

10

14

14

8

Coal

0

0

0

0

0

0

0

Heat from
renewables

1

1

2

2

1

2

3

Other fuels

22

19

16

10

16

10

2

Electricity

217

198

171

92

169

127

25

Total

457

433

394

266

286

283

105

-

-5%

-14%

-42%

-16%

-38%

-77%

In 1,000 tonnes

Heating
applications

Total %

Source: Integrated Energy and Climate Strategy for the City of Ludwigsburg, 2019
Table 134: Projected developments for the mobility sector for the municipality of Ludwigsburg

Trend Scenario
2030

Climate Protection Scenario

2050

2030

2050

Traffic developments, compared to base year 2016
Transportation (persons)

+11%

+9%

+11%

+10%

On-road traffic

+10%

+8%

-6%

-8%

Public transportation

+14%

+12%

+54%

+51%

Foot & Bicycle

+11%

+9%

+148%

+153%

Transportation (goods)

+21%

+43%

+13%

+29%

-

-

-

-

Cars

11%

36%

21%

72%

Buses

17%

75%

34%

100%

Share of e-mobility
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Trend Scenario

Climate Protection Scenario

2030

2050

2030

2050

0.6%

4.5%

5%

64%

Biofuels

8%

8%

10%

16%

Electricity-based fuels

0%

0%

13%

51%

Trucks
Share of renewable fuels in total fuels needed

Source: Integrated Energy and Climate Strategy for the City of Ludwigsburg, 2019

5.2

The Sustainable Energy and Climate Policy Plan of the
municipality of Freiburg
5.2.1

Introduction

The current climate protection concept from 2019 re-examines how the previous measures are
working and goes one step further: by including the goal to be climate neutral by 2050, with a
milestone target of -60% in 2030, compared to 1990.

5.2.2

Current state of play

In 2014 the municipal council decided unanimously to halve greenhouse gas emissions by 2030
compared to the base year 1992 and to achieve the goal of climate neutrality by 2050. The balance so
far is definitely worth seeing: In the period from 1992 to 2014, CO2 emissions in the city as a whole fell
by over 20 percent, and by as much as 30 percent per inhabitant. This aspect is particularly important
as Freiburg is a growing city.
The last climate protection concept for the city of Freiburg was drawn up in 2007, followed in 2011 by
the expert report “Climate-neutral municipality of Freiburg 2050”. With the update of the climate
protection concept that is now available, a guideline for action for the next four years and beyond was
created on the basis of an analysis of the initial situation, the update of the scenarios for the
development of energy consumption and emissions up to the year 2050 and a comprehensive
participation process.
In a first step, the initial situation for the energy and CO2 balance of Freiburg and the six fields of action
defined for the climate protection concept were prepared. For the six fields of action "Climate-friendly
buildings, urban planning, administration", "CO2-free mobility", "Renewable energy (electricity)",
"Sustainable heat supply", "Trade and industry" and "Climate-friendly lifestyles", the climate policy
framework for regional- and federal level, local political activities as well as data and information
specific to the field of activity.
Although Freiburg is a growing city, it has succeeded in further reducing CO2 emissions. In terms of
absolute figures, greenhouse gas emissions decreased from 2.275 million tonnes to 1.654 million
tonnes between 1992 – amounting to 27.3 percent reduction.
While Freiburg is making good progress in the energy sector (minus 41.2 percent), it is stagnating
despite numerous municipal projects to turn the traffic emissions around.
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Since the creation of the first Freiburg climate protection concept in 1996, the City of Freiburg has
developed and implemented a large number of projects and measures. the current carbon footprint
for 2015 and 2016 makes it clear that this is having an impact. The challenge is now to continue to
reduce the goal of achieving neutrality by 2050.

5.2.3

Vision

The integrated energy and climate concept from the City of Freiburg includes vision element in mainly
six areas: living (private households), renewable energy, mobility, heating, industry and food (mainly
time horizon 2030).
In 2030, through numerous grants, but also through the Monitoring legal requirements are almost all
public and numerous private buildings energetically refurbished. This has been achieved through
intensive consultation, the in addition to energetic aspects, the took individual wishes into account.
Oil and gas heating were through local heating connections replaced. New buildings already
correspond since 2021 to at least the EU standard ‘low energy building’
More than half of the electricity generated is from renewable energy. An important contribution is
coming from new wind turbines outside of the city. The proportion of self-generated electricity is due
to inexpensive storage increased enormously. The number of facade solar systems has been increasing
for years continuously and the new football stadium is considered a model project for the use of
renewable energy.
The first car-free neighbourhoods show how car-free cities may work. More light rail lines have been
completed. Bus routes complement the wide range of Freiburg public transport options and the
number of passengers is increasing continuously. The proportion of cycling in city traffic is around 40%
and the number of registered cars decreases year after year as the car sharing options offered has
significantly increased.
In 2030. there are very few oil heaters left. The number of gas boilers is steadily decreasing. About half
of the households are now connected to a local heating network and numerous small combined heat
and power plants provide heat and electricity. The drinking water is often heated with solar energy.
Industry and commerce offer their waste heat as heating energy for neighbouring buildings.
The Green Industry Park (GIP) in the north industrial area was the model for many other companies to
reduce their CO2 emissions. Also, the retail trade as well as hotels and restaurants have helped reduce
greenhouse gases by 50% compared to 2014. The number of employed has in the same period
decreased by about 10% while the population grew by about 8%.
More and more people eat vegetarian or even vegan. The changed offer in restaurants and cantinas
has also contributed to this change. The share of regional products has increased significantly both in
the private kitchens as well as commercial ones. Solidarity farms, community gardens and various
other offers have in part made this possible.
It has become easier for consumers to find sustainable products to recognize. There are fewer, but
more meaningful labels for it. More and more people are using “sharing platforms” (sharing instead of
owning) and take advantage of the numerous repair cafés.
Topics of sustainability and climate protection are included in the student materials of all Freiburg day
care centres all schools and in many educational institutions. Climate-friendly behaviour is becoming
more and more important - a key factor in everyday life.
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The following targets for the year 2030 that go beyond the emission reduction targets are derived from
the scenarios and recommended:
•

•

•
•
•

Wind expansion target by 2030: 100 GWh / a, this corresponds to the electricity generated by
around 8 wind turbines when the existing systems are repowered and around 10 percent of
electricity consumption in 2030.
PV expansion target by 2030: Electricity generation by PV 100 GWh / a, this corresponds to
roughly tripling the current electricity generation (as of 2016) systems and about 10 percent
of electricity consumption in 2030.
Continuous Increase in the renovation rate to over 2 percent per year by 2030, which
corresponds to an increase of around 50 to 70 percent compared to the status quo.
Share of decentralized renewable energy in the provision of space heating (private
households) by 2030: 25 percent, from currently around 10 percent.
Share of renewable district heating in space heating provision (private households) by 2030:
10 percent, this corresponds to around five times the current renewable district heating share
in space heating provision.

Targets are summarized below, compared to the base year 1992. The increaser of renewable
production is compared to the CO2 inventory 2014.
Table 135: Targets for the municipality of Freiburg

Targets

2030

2040

2050

Reduction in energy use (%)

-38%

-45%

-55%

+ approx. 500%

-

-

-60%

-

-95.7%

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

5.2.4

Sustainable energy actions up to 2050

Around 90 measures arose, which were evaluated and prioritized, as well as around 75 other
measures, albeit with lower priority. From the list of proposed measures, around 30 key measures
have been selected that are considered to be particularly important and particularly effective. Below
is summary of those 30 key measures (in German language), ranging from regulatory, overarching
measures to the main action areas of the plan, i.e. mobility, renewable energy, sustainable heat supply,
industry and services and low-carbon lifestyles.
One of the flag-ship initiatives of the new concept is that during the anniversary year 2020, Freiburg is
showing in a selected district what is possible if everyone pulls together when it comes to climate
protection. Climate friendliness is a cross-cutting issue here: efficient buildings, sustainable mobility
and the participation of citizens, institutions and businesses. A separate concept will be developed to
ensure transferability from one district to another.
Table 136: Key energy and climate measures for the municipality of Freiburg

Field of
Measures
Action
Overarching measures
Designation and ongoing (medium-term) realization of a first climate protection quarter for
the city's anniversary - then every two years selection of a further climate protection quarter
and continuous development of all quarters towards climate neutrality (lighthouse)
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Intensification and improvement of public relations work on climate protection
Introduction of the European Energy Award (EEA) ® as a success control and recognized
auditing
Sustainable buildings, administration, urban planning
Continuation, continuous further development, increase and increased marketing of the
municipal funding program "Energy-efficient renovation" for building renovation (lighthouse)
Further develop the “No half measures” campaign for target group-specific restructuring
motivation, among other things. with energy caravans in the villages.
Establishment of a municipal action point for the efficient use of living space (lighthouse)
Adaptation of the climate target: climate-neutral administration by 2030 (lighthouse)
Above-average renovation rate and high energy standards for renovation and new
construction of urban buildings
Climate-neutral district of Dietenbach
Optimization and implementation of the building land policy principles and the Freiburg
efficiency house standard
Sustainable Mobility
Cargo bike-based logistics
Expansion of the regional cycling infrastructure for commuters
Corporate mobility management - pilot project, campaign and funding
Comprehensive testing of e-buses and the start of a continuous changeover to the exclusive
procurement of emission-free vehicles (lighthouse)
Expansion of the public transport mobility concept, especially for commuters
Renewable Energy
Development of new and repowering of existing wind energy sites
Designation of further locations for wind turbines
Obligation to set up PV systems in new buildings (testing and, if necessary, implementation)
Continuation and further development of the "Your roof can do more" campaign
(Commitment to) the implementation of an ambitious energy concept for the new SC
Freiburg stadium (lighthouse)
Sustainable Heat Supply
Master plan for heating 2030: orientation for future supply solutions
Transformation of heating networks to renewable energy and low-ex systems
Implementation of a concept for heat supply using deep geothermal energy
Use of low-temperature waste heat in the north industrial area (lighthouse)
Sustainable heat supply for the university clinic with conversion of the steam network
Tertiary sector and industry
Continuation of GIP (GI 10) and transfer of the GIP concept (GI 1) to other business areas
(lighthouse)
Continuation of GIP (GI 10) and transfer of the GIP concept (GI 1) to other business areas
(lighthouse)
Climate-friendly lifestyles
Nutrition Council Freiburg - Round Table "Regional Products"
Sustainable food in canteens, cafeterias, companies and day-care centres (lighthouse)
Expansion and strengthening of the climate protection topic in schools

Source: Integrated energy and climate concept, City of Freiburg 2019
Table 137: The expected impact of actions per sector for the municipality of Freiburg

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Energy

-

-

-

-60%

-

-

-
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Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Buildings

-

-

-

-65%

-

-

-

-

Transport

-

-

-

-40%

-

-

-

-

Industry

-

-

-

-50%

-

-

-

-

All sectors

-

-

-

-55%

-

-

-

-

Renewable energy production

-

-

-

-

-

-

-

-

Sector

Budget
(in €
million)

Regarding financing, like all energy suppliers, Badenova AG & Co. KG (supplying energy for the district
of Freiburg) has to pay a so-called concession fee because it uses public transport routes for its lines.
This income is available to all local authorities, in Freiburg however, this income is repurposed and
going into a local climate fond, i.e. to be spent for climate protection measures only, and amounting
to around 3 million € each year.

5.3

The Sustainable Energy and Climate Policy Plan of the
municipality of Denzlingen
5.3.1

Introduction

The CO2 inventory and scenario calculation report (to become part of the integrated energy and
climate strategy, still under development) for the City of Denzlingen is based on the goals of the Paris
Climate Protection Agreement. Here, the Federal Republic of Germany, together with 194 other states,
has made a binding commitment to limit global warming to well below 2° C and to make efforts to
keep it below 1.5 ° C. According to the German Advisory Council on the Environment (SRU), Germany
has a remaining budget of 4.2 Gt CO2 from 2020 to meet the Paris target. Compliance with this target
can only be achieved if Germany becomes CO2 neutral by around 2035. This goal is also one of the
demands made by science. This goal is adopted for Denzlingen's climate protection concept and the
scenarios highlight how the path to climate neutrality by 2035 could look.

5.3.2

Current state of play

Looking at the climate protection efforts of the municipality of Denzlingen to date, it can be seen that
the municipal climate protection was given high priority in the past. For example, all municipal
buildings were tested for their photovoltaic suitability as early as 2011 and photovoltaic systems were
built accordingly. In the same year, a community energy cooperative was founded, the purpose of
which is to plan and implement regional or municipal projects with renewable energy. For example,
the community energy cooperative is involved in the photovoltaic system of the Denzlingen rescue
centre with a nominal output of 160 kWh. In the area of building renovation as a measure to save CO2,
the municipality relies on renovation timetables. The first building for which a renovation roadmap has
been drawn up is the “Brückleacker” primary school.
Climate protection also includes binding CO2 and promoting environmentally friendly building
materials. Here the community of Denzlingen now controls a share of 229 ha (84% of the total forest
area) of community forest through the purchase of forest land.
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In the recent past, Denzlingen has drawn attention at the federal level with an innovative approach to
municipal climate protection: With a climate protection funding program, Denzlingen citizens are
rewarded with attractive bonuses for climate-friendly decisions in their everyday lives, for example in
the area of mobility and building renovation.
The municipality of Denzlingen has already implemented successful climate protection measures at
the municipal level. The (first-time) creation of a climate protection concept is the next step in the
direction of a sustainable climate protection policy for the municipality of Denzlingen.

5.3.3

Vision

As highlighted above, the city of Denzlingen is exploring the very ambitious overall target to become
climate neutral by 2035, adhering to the required contribution from Germany in order to meet the
Paris Agreement’s 1.5-degree goal. In this the city is exploring a net zero path that include carbon
sequestration of any kind. Targets to achieve this are summarized below and refer to the base year
2017.
Table 138: Targets for the municipality of Denzlingen

Targets

2030

2040

2050

Reduction in energy use (%) *

-55%

-

-

Increase in renewable energy production (%) *

260%

-

-

CO2 emission reduction targets (%) *

-100%

-

-

* values refer to the year 2035 as target year, and 2017 as base year

5.3.4

Sustainable energy actions up to 2050

The results for the net zero scenario show the greatest potential for savings in energy consumption for
heating. Assuming a complete renovation of the existing building stock in Denzlingen to the passive
house standard by 2035, around 85% of the current heating requirement could be saved. This would
mean an annual renovation rate of 6% (148 buildings annually) - well above the German target of 3%.
The rest of the heating requirements of private households would have to be covered by renewable
heat. Together with a complete conversion of the heat demand by the business sector to renewable
heat - but without reducing the demand - these two goals would bring a total of almost 24 kt / CO2
savings by 2035 (around 33% compared to 2020).
Furthermore, the scenario shows great savings potential in electricity supply. Assuming the complete
conversion to renewable electricity from PV and other sources in Denzlingen, GHG emissions could be
reduced by more than 20 kt / CO2 by 2035 (by almost 30% compared to 2020), although a slight
increase of electricity consumption by 2035 is also considered. This is due to increasing electrification
and sector coupling. The emission reductions in traffic are somewhat lower. Overall, emissions can be
reduced by 50% in the kilometres driven with fossil combustion engines (by switching to e-mobility
and hydrogen as well as modal split) and by shifting truck freight traffic to rail by 30%, around 13,000
t CO2 eq. to be reduced by 2035. According to these assumptions, an annual emission level of 13,000
t CO2 / eq would remain in 2035. In order to achieve the net zero target, this remaining carbon would
have to be stored - be it through afforestation and timber construction, humus build-up in agriculture
or through other (controversial) technical solutions such as carbon capture & storage (CCS).
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Table 139: The expected impact of actions per sector for the municipality of Denzlingen

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Electricity*

+4,300

-

-

-21,500

-

-

-

-

Heat*

-83,000

-

-

-23,800

-

-

-

-

Traffic*

-48,000

-

-

-13,500

-

-

-

-

-

-

-

-13,000

-

-

-

-

All sectors*

135,300

-

-

71,700

-

-

-

-

Renewable energy
production**

65,000

-

-

Approx.
40%

-

-

-

-

Sector

Carbon Sequestration*

Budget
(in €
million)

* values refer to the year 2035 as target year, and 2017 as base year
** indicates the share of all sector CO2eq. savings which are induced by the increase in renewable energy
production by 2035

5.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Dortmund
5.4.1

Introduction

The strategic action plan for climate and energy of the City of Dortmund for 2030 presents an updated
strategy that combines targets for climate protection with those for clean air in the city. It updates
measures and targets contained in the plan from 2011 (time horizon 2020) with new targets and
measures for 2030.

5.4.2

Current state of play

The city of Dortmund has already reached several milestones in the area of climate protection. With
the accession to the Climate Alliance, the city created from 2007 onwards independently a CO2
inventory, the “Environment Master Plan”, the climate protection strategy from 2007 (21-point
Program) and the very successful participation in the European Energy Award - just mentioned a few.
The range of activities has then been further expanded through the participation in the projects
"ALTBAUNEU" and "ÖKOPROFIT" focusing on efforts in the field of energetic modernization, energyefficient new construction and the use of renewable energy. Due to the specific composition of the
city’s energy utility, it is also in a very promising starting position on the design for innovative and
sustainable energy supply options and products. The council of the city of Dortmund has on the basis
of the report on the Dortmund CO2 balance for 2005 decided in April 2008, to commission the
administration to draw up a municipal program of action.
In 2011, the Dortmund City Council launched the Climate Protection 2020 action program decided to
reduce the greenhouse gas emissions by 40% compared to the base year 1990. Since then, around 70
projects have been realized. The CO2 balances carried out indicate that the target set for 2020 is within
reach but is unlikely to be fully achieved. By 2016, a reduction of 30% was achieved, of which 6% was
achieved between 2010 and 2016. Major successes are the decline in electricity consumption in private
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households, which is due to increased efficiency in the heating supply of residential buildings and an
increase in the proportion of renewable energy such as photovoltaics and environmentally friendly
heat.
On this basis, and on the basis of the climate emergency (declared in 2019), the city has decided to
develop an action plan (under development, but delayed due to the COVID-19 pandemic) with targets
for 2030 and long-term climate neutrality targets for 2050.

5.4.3

Vision

In 2019, the city of Dortmund has received the submission to pass a resolution on declaring a climate
emergency. Against the background of this submission, the Dortmund City Council adopted the
following resolutions:
•
•
•
•

•
•

Climate protection is a central task that politics and administration focus on all levels, the
economy, civil society, science and the Must dedicate priority to research.
The city of Dortmund will continue its intensive climate protection activities and call it
“Dortmund Climate Initiative”.
The “Action Program Climate Protection 2020” will be updated as “Action Program Climate –
Air 2030”.
Ongoing climate protection measures will be vigorously implemented. Possible new measures
are already possible, regardless of the update of the program of action, prepared for
implementation.
In the case of decisions by the city with obvious climate relevance, this is in the to present the
respective political proposals.
The city council calls on the state and federal government to protect the climate to be pursued
more intensively and in particular measures under their own responsibility (traffic, air
pollution control, energy)

The 2030 action plan (currently under development but was delayed due to the COVID-19 pandemic)
will show in detail which measures are necessary to achieve the required reduction in CO2 emissions
of 55% to be achieved by 2030, 70% by 2040 and at least 80% by 2050 (compared to 1990), in line with
the targets set by the Federal Government. The topics energetic renovation of old buildings, energyefficient use of electricity and mobility will be given utmost importance. The expansion of renewable
energy, which is also part of the 2020 program of action should be a particular focus when updating
the program. The action area of agriculture and nutrition is added as action field in the new plan. The
GHG emissions from agriculture represent Germany's second largest emitter after stationary and
mobile. Even if agriculture and land use change play a more minor role in Dortmund, they can still
make up for a sizable contribution to emission reductions.

Table 140: Targets for the municipality of Dortmund

Targets

2030

2040

2050

Reduction in energy use (%)

-

-

-

Increase in renewable energy production (%)

-

-

-

-55%

-70%

-80%

CO2 emission reduction targets (%)
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5.4.4

Sustainable energy actions up to 2050

Actions are not yet final as the action plan is not finalized yet due to COVD-19 pandemic and thus not
yet be reported.
An overarching feature was added to the plan as per city council decision during summer 2020. It was
decided to develop a so called “Climate-Barometer” to monitor the implementation of the new plan.
The declared aim of the Climate-Barometer is the development of a web-based instrument for the
transparent and understandable presentation of all urban climate protection measures from the new
action program Climate-Air 2030. The climate barometer continuously documents the progress of the
current measures with regard to their planned budget, the estimated time frame, their
implementation and the achievement of the targeted climate protection goals. In addition, the internal
access to the climate barometer should be able to be used by the administration for controlling
measures. At the same time, the external, publicly accessible interfaces should provide information
about urban (and non-urban) climate protection activities and campaigns and enable citizens to
participate.

5.5

The Sustainable Energy and Climate Policy Plan of the
municipality of Buehl
5.5.1

Introduction

The municipality of Buehl has developed a strategic action plan in 2019/2020 as response to its climate
emergency declaration from early 2019. The action plan sets targets and outlines measures in addition
to the 2017 energy and climate concept.

5.5.2

Current state of play

To prevent an uncontrollable global warming with unforeseeable consequences, it is imperative to
massively reduce greenhouse gas emissions as quickly as possible. Already 1.5 ° C global warming lead
to, among other things, that the rising sea levels make huge coastal areas uninhabitable. The World
Bank estimates that in the next 30 years the number of climate refugees will be over 140 million people
will increase. So, climate change is not just a Climate problem: It is an economic, security, animal
welfare and peace problem. The changing climate can already be felt in Buehl and in the Middle Upper
Rhine region. A further deterioration is to be expected in the coming years.
It cannot and should not be expected that climate changer mitigation is carried alone by personal
responsibility. The change requires immediate and effective measures at local, regional, national and
international level, to counteract this impending disaster. The current plans and measures are
insufficient to keep warming to the desired level by 2050 1.5 ° C. It is now more important than ever
to act quickly.
For this reason, the city of Buehl has in 2019 declared the climate emergency and thus recognizes the
containment of climate change and its serious consequences to be of highest priority.
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5.5.3

Vision

The climate emergency declaration of the city outlines a number of strategic targets and
considerations:
•

•

•

•

The city of Buehl will assess the effects on the climate as well as the ecological, social and
economic sustainability for everyone affected, considering climate change in decisions and
whenever possible, to give priority to those decisions that affect climate change or mitigate its
consequences.
The city of Buehl orients itself for future measures to combat climate change based on the
reports of the Intergovernmental Panel on Climate Change - IPCC, particularly with regard to
investments in reduction of greenhouse gas emissions.
The city of Buehl demands that the federal government introduce a Climate Protection Act,
whose measures are based on- and aligned with the Paris Agreement. The law has to ensure
that the already agreed reduction targets are met, and that the target of climate neutrality will
be fully achieved in Germany by 2050.
The city of Buehl demands that the Federal Government and the State Government
comprehensively inform about climate change, its causes and effects as well as about the
measures that are being taken against it.

In addition to those, energy and GHG emission reduction targets are summarized in the below table,
as compared the base year 2013.
Table 141: Targets for the municipality of Buehl

Targets

2030

2040

2050

Reduction in energy use (%)

-18%

-

-

+380%

-

-

-34%

-

-

Increase in renewable energy production (%)
CO2 emission reduction targets (%)

5.5.4

Sustainable energy actions up to 2050

Actions developed for the strategic action plan in response to the climate emergency declaration are
listed below (in German language) and include the following main action fields:
•
•
•

Organizational (targeted at municipal administration)
Structural (targeted at council and bodies of the council and its functioning)
Thematic
o
o
o
o
o
o
o
o
o
o

Energy
Planning and construction
Mobility
Green infrastructure
Stakeholder participation
Local economy
Agriculture and forestry
Waste
Education and Information
Energy utilities and municipal institutions
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o
o

5.6

Financing
Municipal international development policy

The Sustainable Energy and Climate Policy Plan of the
municipality of Essen
5.6.1

Introduction

The municipality of Essen has developed a strategic action plan in 2018/2019 in preparation for its new
“Climate Protection Action Programme 2020”. The action plan sets targets and outlines measures in
addition to the 2019 published stock-taking report of the city. The strategic action plan submitted to
the council approval.

5.6.2

Current state of play

The city of Essen has been promoting climate protection with numerous projects and initiatives for
over 20 years. One of its goals, for example, is to reduce greenhouse gas emissions by 40 percent by
2020 compared to 1990. In order to achieve this goal, the Council adopted the “Integrated Energy and
Climate Concept” (IEKK) in 2009. The IEKK currently includes around 130 measures to adapt to the
consequences of climate change. These measures have already had a positive effect on energy
consumption in Essen: Between 1990 and 2014, energy consumption fell by 17.4 percent. At the same
time, there has been a shift in energy consumption in the direction of low-emission energy sources.
For the ninth time, the environmental office of the city of Essen has published a balance sheet of the
city-wide climate protection activities. This report also serves as the central control and coordination
element of the Integrated Energy and Climate Concept (IEKK). In 2018, too, it impressively shows what
the City of Essen Group and its internal and external cooperation partners have achieved in the context
of municipal climate protection.

5.6.3

Vision

The entirety of Essen's activities has been honoured several times with the “European Energy Award”
and with the title “European Green Capital - Essen 2017”. After the “European Capital of Culture year
2010”, the Green Capital Year in 2017 also ensured that Essen was perceived as a pioneer not only
nationally but also across Europe. Among other things, this promotes the settlement of companies for
or with environmental technology. By 2025 Essen want to generate 20,000 so-called “green jobs” in
Essen.
As one of the most prominent goals of the Green Capital, the city of Essen is pursuing the goal of
achieving a modal split of 25 percent across all modes of transport by 2035. That is why the promotion
of sustainable mobility, also driven by the need for action in the air pollution control measures, was a
focus topic in 2017. As a municipality, the city wants to consistently create incentives to travel more
frequently by bike, on foot or by public transport. In support of this, there are now several mobile
stations in Essen, from which citizens can use public transport, rental bicycles and car sharing offers or
switch to taxis, as well as increasingly better parking options for bicycles at S-Bahn stops. The route
then continues on almost 50 bicycle roads throughout the city.
Concerning the energy sector, the city of Essen and the local economy go hand in hand. To date, 93
Essen companies have taken part in the ÖKOPROFIT project and save 69,200 tons of CO 2 emissions
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annually. The city of Essen itself is also doing its part to reduce energy consumption, for example by
replacing 1,100 old lamps in the street lamps in downtown Essen with LED lights in the summer of
2017. The annual energy consumption in the inner-city area could thus be reduced by 81 percent and
a total of 2,588 tons of CO2 saved per year.
Further targets are summarized in the below table, as compared to the base year 1990.
Table 142: Targets for the municipality of Essen

Targets

2030

2040

2050

Reduction in energy use (%)

-

-

-

Increase in renewable energy production (%)

-

-

-

-60%

-80%

-97%

CO2 emission reduction targets (%)

5.6.4

Sustainable energy actions up to 2050

The effect of successful implementation of the Modal Split 2035 action plan was assumed for
motorized individual traffic (MIT). A reduction through the spread of electromobility and other
alternative drives as well as a general emission reduction in line with the European targets was
assumed for the remaining share of motorized vehicles. The automotive industry must comply with
this for its fleets. This results in the target for motorized transport in Essen of -50% for the city of Essen
versus -37% in the national average according to the German Climate Protection Act.
The goal of “Ruhrbahn GmbH” to operate an emission-free fleet by 2030 was considered for public
transport. The target of 75% share of the environmental network by 2035 means an expansion of local
public transport and also contributes to achieving the climate protection goals. Overall, this results in
the goal of a reduction of -85% for public transport in the city of Essen.
At the meeting of the Environment Committee on June 2020, it was unanimously approved to
commission the administration to submit concrete proposals for new climate protection measures
within the “Action Programme 2020” or to stabilize measures that have already started. This
development process was supported by C-Track 50 co-developed with a wide group of stakeholders.
Proposals include:
Structure and processes
•

•

"Climate traffic light" for Council proposals: Establishing and evaluating an assessment of the
impact on climate change based on the estimated CO2 impact for all climate-relevant Council
proposals.
Climate-friendly procurement: Public procurement should also be based on the “climatefriendly” criterion. In anticipation of CO2 pricing, the costs of CO2 can be considered in all
relevant profitability calculations.

Municipal buildings
•

Roadmap for energetic building modernization: The aim is to increase the renovation rate. For
this, a comprehensive renovation schedule for urban real estate needs to be designed. The
administration will therefore submit appropriate proposals next year, considering the still
limited financial and personnel capacities. The redevelopment plans of the municipal holding
companies (e.g. real estate management company Essen) should also be considered.
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•

•

•

Climate-neutral new buildings: The goal of climate-neutrality, also for the city administration,
presupposes a sub-goal of building climate-neutral. The effect of the construction method and
the building materials over the life cycle should be considered. To this end, the administration
intends to integrate the requirements of the federal government's assessment system for
sustainable building into the building and planning standards of the real estate industry.
Photovoltaics on school roofs: Schools that due to their framework conditions such as B.
statics, shading, condition of the roofing, capacity of the existing electrical systems etc. are
suitable for the installation of a PV system, should be equipped with PV systems by 2030.
LED lighting: The consistent conversion of street lighting to LED is to be accelerated. The
interior lighting is also being changed systematically as part of the renovation of the city
buildings, considering the overall scarce financial resources. Corresponding proposals will in
future be included in all draft resolutions for the renovation of city buildings.

Private households – heat and electricity
•

•

•

•

•

Roadmap for CO2-neutral heat supply in Essen: With the support of external specialist
expertise, a roadmap for the transformation to a climate-neutral heat supply in Essen is to be
developed together with the energy supply companies “Stadtwerke Essen”, “Steag
Fernwärme” GmbH and “e-on / innogy Westenergie”.
Energy-efficient district renovation: The KfW program "432 Energy-efficient district
renovation" is intended to create and implement several integrated, holistic district energy
concepts every year.
Municipal climate protection funding program: In order to implement greenhouse gas
reduction paths in the private building sector, the renovation quota that has existed up to now
has to be increased from around one percent to three percent. Municipal funding programs
with grants for private climate protection investments in addition to federal and state funding
have demonstrably increased the renovation rate in other cities.
At-home energy advice from the consumer centre NRW: In addition to the already existing
municipal partnership with the consumer centre NRW, the city of Essen is to provide a
permanent energy adviser for independent energy advice and to promote at-home advice for
owners proportionally.
Expand solar energy: To increase the expansion, an active marketing strategy including funding
from the city, Stadtwerke Essen AG and cooperation partners is to be developed. Further
proposed measures to increase solar expansion are the creation of an offer for participation
in solar systems for Essen's citizens, in particular for private individuals in tenancies, and the
creation of offers for supplying Stadtwerke Essen AG's private customers with locally produced
electricity from renewable energy sources. For the other household electricity tariffs, “green”,
CO2-neutral electricity will continue to be procured.

Industry and services – heat and electricity
•

•

Strengthening the ÖKOPROFIT® project: The ÖKOPRO-FIT® project has been successfully
implemented in the city of Essen since 2002. The aim is to carry out an ÖKOPROFIT® round
with at least 12 dining establishments every year.
"On-site service point" for climate protection in companies: The city of Essen wants to
consistently support climate protection in all areas in which it has the opportunity to influence.
In order to win companies and investors for support in climate protection and to convince
them of the profitability of measures, early investor advice and the acquisition and support of
implementation projects at existing companies are suggested.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 228

•

Master plan for climate protection of the Essen District Craftsmen's Association with the City
of Essen, action plan 2021/2022: In order to ensure the implementation of the agreed goals of
the master plan, the master plan is concretized with an action plan to be updated every two
years. The 2021 action plan is intended to promote the topics of “energetic modernization”,
“solar energy expansion” and “mobility management”.

Mobility
•

•

Climate protection is an important goal of the traffic transition, but not the only one. The
measures required for the traffic turnaround have a positive effect on climate protection
without being explicitly intended for this. Following on from the action plan for the modal split
2035, which was adopted in September 2019 by the City Council of Essen, the administration
has drafted a service description for the creation of a mobility plan 2035 for the city of Essen
and submitted to the Council for resolution. For this reason, no further measures are proposed
for the mobility sector in the Climate Action Program 2020. The only exception is the proposal
to include the “cargo bikes” subsidy in the municipal climate protection program.
Promotion of cargo bikes: As part of the proposed municipal climate protection funding
program, the purchase of cargo bikes by companies or private individuals is to be subsidized.

Food and consumption
•

•

•

•

•

Nutrition strategy for the city of Essen: A nutrition strategy is to be developed together with
the Essen Nutrition Council. The Essen nutrition strategy is to become a driving force in the
areas of regionality, sustainability, fairness and healthy, affordable food for everyone.
Organic regional communal catering: The share of regional and seasonal food and the organic
share of lunch in Essen city schools and day-care centres for children as well as in the city
canteens is to be increased continuously.
“Future Kitchen Essen”: The “Future Kitchen Essen” project is the key project of the nutrition
strategy for the city of Essen. The "Zukunftsküche Essen" is to be founded as a place of
education and further training for the greening of communal catering and to promote regional
(ecological) agriculture.
Sustainable event management: Events in Essen - including city festivals, sports events and
civic festivals - should be carried out in a climate-friendly manner. The guidelines are drawn
up by the "Sustainable Event Network" supervised by the Green Capital Agency and should be
applied as widely as possible.
Organic agriculture: Establishment of an urban dialogue with Essen citizens who use Essen soil
for private or commercial purposes. As part of this exchange, aids for switching to an
ecologically and climatically more compatible agricultural use are developed and
implemented.

5.7

The Sustainable Energy and Climate Policy Plan of the
municipality of Mannheim
5.7.1

Introduction

The City of Mannheim has developed a strategic Mission Statement 2030 on sustainable urban
development, including climate change as focus topic. The aim of the plan is to provide strategic
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objectives and a vision for sustainable and inclusive urban development, climate protection and
adaption.
The Mannheim 2030 Mission Statement should be understood as a compass for everyone's actions
and gives people orientation in Mannheim. It contains fewer concrete measures, but rather a vision
for the future. The city administration takes on a special function as role model function within the
urban society, orientating itself in all its actions the goals of the mission statement.
The Missions Statement 2030 will provide the basis for the updated integrated energy and climate
concept, still under development due to delays in the process induced by the COVID-19 pandemic.

5.7.2

Current state of play

The first integrated energy and climate concept for the City of Mannheim was “Mannheim 2020”. The
concept is based on the climate protection concept Mannheim of the IFEU from 1999 and for the first
time also takes the Traffic area.
The aim of the 2020 climate concept is to provide options for action for the city of Mannheim to show
a sustainable reduction in CO2 emissions. In a clear action plan are concrete measures for multiple
actors of the city up to year 2020 shown designed to reach the 40% reduction target (compared to
1990).
In a broad-based participation process - funded by the Federal Ministry for Economic Cooperation and
Development and “Engagement Global” with its service agency “Communities of the One World” – the
City of Mannheim has, together with over 2,500 Mannheim residents, with companies, institutions,
initiatives and associations, universities, self-help groups and others worked out a large number of
proposals and suggestions for the “Mannheim 2030” model. The central questions were how the 17
global sustainability goals can be implemented at local level and what life in Mannheim should look
like in 2030. Based on the findings and results of the mission statement process, the previous strategic
goals, including those for energy and climate, of the city of Mannheim were revised. The result is the
“Mannheim 2030” model. Through the local implementation of the 2030 Agenda, Mannheim makes
an important contribution to a more sustainable and fairer world and plays an international pioneering
role. The Missions Statement 2030 was approved by the council in 2019.

5.7.3

Vision

The vision elements of the Mannheim 2030 Mission Statement are summarized below:
•
•
•
•

•

The city administration of Mannheim is committed to financially support the goals of the
Mission Statement and to act sustainably
Mannheim guarantees fairness in education and prevents poverty. The social and cultural
participation of all people is ensured.
Mannheim offers an exemplary urban quality of life with a high security as the basis for a
healthy, happy life for people each Age and wins over more people.
Mannheim is characterized by a solidarity urban society and role model for living together in
metropolises. Gender equality and the recognition of diverse human identities and life plans
are made.
Mannheim is characterized by a strong urban society and good administrative behaviour. The
people of Mannheim make above-average use and engaged in opportunities to become
democratic and transparent.
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•

•
•

As a digital and innovative metropolis, Mannheim creates the conditions for companies of all
sizes, diverse and sustainable value creation to realize as well as to attract talents and
specialists.
Mannheim is climate-friendly - and, in the future, climate-neutral and a resilient city that is a
role model for environmentally conscious living and acting.
Mannheim is a role model for international cooperation between cities. Sustaining municipal
development policy and responsible consumption contribute to global justice and sustainable
international politics.

Specific energy and climate targets are summarized below, as compared to the base year 1990.
Table 143: Targets for the municipality of Mannheim

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

5.7.4

2030

2040

2050

-

-

-

Approx. 60%

-

-

-55%

-70%

-95%

Sustainable energy actions up to 2050

Actions addressing energy use and climate mitigation are summarized below and include the following
main fields of action:
•
•

•

•

•

Decent work for all: This field of action does, in addition to other aspects, contain elements of
flexible working times, home-office & other, which entail co-benefits for emission reduction
Education and exercise are healthy: This filed contains info campaigning actions targeted,
among other, at health food. This entail co-benefits for climate mitigation as health food will
often also have a lower carbon footprint.
Smart, low-carbon and sustainable mobility: this includes integrated mobility offers and
digital infrastructure as well as intelligent navigation aids. These ensure the flow of traffic for
all road users has been optimized. Autonomous will be introduced, under insurance of high
safety standards. Free parking spaces are controlled automatically. More bike rental systems
and car sharing offers will be built - according to the motto “share instead of buying”. Bike
lanes will be further expended and maintained. As a resulting co-benefit with climate
adaptation, noise pollution and air pollution will be decreased significantly.
E-Governance and Digitalization: e-government practices will be introduced with the
administration and related institutions. All municipal services will be handled through this egovernance platform, capitalizing on efficiency gains, reduction of mobility needs etc. – all with
an impact on emissions. A seal of trust from the city administration provides the urban data
sovereignty and user-friendliness for the application.
Climate friendly ecosystems: actions targeted at increasing renewable energy production to
almost 100%. District heating networks will be introduced and expanded, fuelled by renewable
energy. The urban buildings are energy efficient thanks to innovative and sustainable building
concepts and environmentally friendly, for example by means of green roofs and facades.
Additionally, waste generation will be significantly reduced, plastic waste and disposable
packaging are out of the cityscape disappeared. The remaining waste will be sorted, separated
and properly disposed of or reused and recycled, entailing co-benefits for energy reduction
and/or climate change mitigation.
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•

•

Education, sustainable development and local economy: An “Climate Protection Alliance” will
be introduced consisting of local business committing to save energy and reduce emissions in
their operations. Campaigns in schools and for the general public will help citizens understand
the consequences of their daily consumption choices and in turn make choices which are more
climate-friendly.
Climate friendly and fair procurement: The city will introduce and expand low-carbon and fair
procurement criteria for its local procurement choices.

5.8

The Sustainable Energy and Climate Policy Plan of the
municipality of Arnsberg
5.8.1

Introduction

The action plan developed is based on the content presented and discussed in a multi-stakeholder
workshop in summer 2020 as well as expert consultation process. It outlines recommendations for
conceptual guard rails for an updated, integrated climate protection concept for the city of Arnsberg,
including references to helpful approaches and instruments for planning, implementation and
financing.

5.8.2

Current state of play

The city of Arnsberg has been involved to varying degrees in the field of climate protection since the
early 1990s. A number of cooperation projects, including a funding program for energy refurbishment
and the use of regenerative energy, were supported and carried out by the city. Arnsberg would like
to continue the activities it has started in climate protection and live up to its role model function with
innovative urban projects.
This initial situation was taken up with the creation of the integrated climate protection concept in
2011, the content of the commitment was put on a current basis and a program of measures with
recommendations for action was developed. The development of the program of measures, which is
primarily designed to be feasible, took place with the involvement of other actors in the city and under
the specific framework conditions in Arnsberg.
Moreover, the city of Arnsberg has given itself the following model in its Sustainable Development
Strategy in the field of “climate and energy”. The strategy outlines how all actors will keep the negative
effects on the climate to a minimum. Together they direct their actions specifically towards conserving
resources and cover their basic needs in a climate-neutral way. The vulnerability to climate change is
significantly reduced. The City of Arnsberg is thus contributing to the global sustainability goals of the
2030 Agenda. Based on the ambitious goals set out in the Sustainable Development Strategy, the city
is looking to embed those into a renewed strategy.

5.8.3

Vision

One of the key overarching goals of the city is to transition towards a resilient, local economy, society
and environment as a central vision for the future, which should be achieved by 2050. For this it is
necessary, among other things, to switch the energy supply to 100% renewable energy sources
(immediately to avoid path dependencies and investments in non-sustainable technologies). For the
municipal arena, PV and e-mobility could be used to achieve greater energy self-sufficiency at the local
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level. Furthermore, the advantages of rural areas should be placed more in the foreground, such as a
cooler temperature than in metropolitan areas, new offers and new, innovative ways of working and
living, which at the same time also reduce emissions. The city council, the administration and the
population should stand closer together and thus generate an awareness on the issuers, a sense of
community and willingness to pay and invest in the low-carbon transition. As an example, the
municipality could go ahead by renovating and converting the locally managed building stock in a
climate-neutral way. The uncertainty about the future socio-economic development in the country
(especially with regard to the current COVID-19 crisis) is as a major social influencing factor. One
expression of this development is also the challenges of reduced and / or mobile work, which in turn
could also represent an opportunity, especially for climate protection efforts.
Other targets are summarized in the table below, compared to the base year 1990.
Table 144: Targets for the municipality of Arnsberg

Targets

2030

2040

2050

-

-

-

Increase in renewable energy production (%)

240%

-

400%

CO2 emission reduction targets (%)

-50%

-70%

-80-90%

Reduction in energy use (%)

5.8.4

Sustainable energy actions up to 2050

The following energy and climate actions and recommendations have been developed:
•

•

•

•

•

Rural development: The development of rural areas holds great opportunities for climate
protection. Be it the conversion to renewable energy or the expansion of public transport and
the modal-split options, or the strengthening of local value chains. The goal is to achieve a
decarbonised and self-sufficient energy supply for the region.
Climate-friendly ways of working and living: One of the central drivers for climate change is
the way people live, work and move about. The focus on everyday practices can be helpful
here to analyse how these forms can be designed in such a way that they are climate-friendly.
The focus here is on short ways for services of general interest, local food and on a social form
of coexistence that emphasizes the principles of the common use of goods and services.
Municipal partnerships: A real partnership between city council, administration and citizens
is central to the success of the energy and climate transition. For this, the role model function
of the city is essential in order to generate a willingness to pay for climate-friendly private
investments in the population. The climate-neutral renovation of all municipal properties
would be a good example here. Furthermore, the organizational and structural setup of the
administration and the city council must be designed in such a way that it generates trust and
enables participation (keyword: climate council).
Public procurement: Procurement is an effective lever for climate protection and
sustainability. Procurement should therefore be a separate field of action with a crosssectional character in various other fields of action, with the aim of making local public
procurement climate-neutral.
Lifestyles: Lifestyles are a central cross-sectional area that does not primarily affect local
government, but rather the individual. In the event of any measures in this field of activity, the
administration can support, clarify and, if necessary, even regulate. Typical core aspects for
lifestyles are diet, consumption and education. However, the field of action also plays a role in

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 233

•

•

•

other fields of action in that it covers the individual decision-making level (e.g. for private
buildings, energy consumption in households and mobility).
Circular economy: The circular economy is also a cross-cutting issue that science is increasingly
associating with climate protection. A recently published, large-scale study (The Finish
Innovation Fund, Sitra et al, 2018) impressively shows that climate neutrality requires
measures related material reduction and recycling (especially for non-metallic minerals and
metals) from 2030 onwards in order to even be able to achieve the goals of the Paris Climate
Agreement.
Basically, at the municipal level, there are measures at the macro (analysis and monitoring of
the material and energy flows in the city system. Data can be used as a strategic basis for
decision-making), meta (networking of production processes - industrial symbiosis) and micro
level (monitoring of footprints on Product level (life cycle assessment), bottom-up initiatives,
repair cafés etc.) and could also be an important pillar for Arnsberg towards climate neutrality.
Ecosystem services: The ecosystem service approach (Millennium Ecosystem Assessment
(Program), 2005) describes a range of services provided by nature to humans. This includes
delivery services such as food, water, wood and fibre. Regulatory services that affect climate,
floods, disease, waste and water quality; Cultural services that provide recreational, aesthetic
and spiritual benefits; and support services such as soil formation, photosynthesis, and
nutrient cycling. Building on this, there is the idea of adding a price to these services (e.g.
pollination by bees).
While, a comprehensively binding pricing scheme on ecosystem services at the city level may
be beyond the feasibility of a single local actor, a systematic consideration of ecosystem
services in urban decisions (e.g. in building projects) could have positive effects on climate
protection, climate change adaptation, air pollution control and health and bring about
wellbeing to city dwellers.
Sustainable development and climate protection: Sustainability and sustainable development
are closely linked to protecting the climate in a variety of ways. Human-made climate change
poses a fundamental threat to human health - either directly through inhalation of air
pollutants (impairment of lung function or infection-related respiratory diseases) and
indirectly through the food cycle (e.g. eutrophication and toxic substances in the soil and air).
In the case of climate change, the health effects in the area of heat stress, malnutrition,
hunger, extreme weather events, etc. should also be mentioned. Furthermore, climate change
affects / disrupts important ecosystem services (see also above), which have massive effects
on many of the seventeen UN sustainability goals. On the operational level, these seventeen
goals can be easily related to climate protection, or co-benefits and interactions between
climate protection measures can be systematically presented.

5.9

The Sustainable Energy and Climate Policy Plan of the
municipality of Emmendingen
5.9.1

Introduction

The action plan developed, outlines recommendations and conceptual guidance for an updated,
integrated climate protection concept for the city of Emmendingen, including references to helpful
approaches and instruments for planning, implementation and financing.
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5.9.2

Current state of play

The first inventory of CO2 emissions of the city of Emmendingen was carried out as part of the climate
protection concept in 2009. The basis of the CO2 balance is energy consumption, in which data on
electricity and heat consumption (gas, oil, wood) are included as well as data on traffic, number of
inhabitants and employees subject to social security contributions. In 2009 the CO2 emissions
amounted to around 160,000 tons for the entire city. Most of the emissions arise in private households
and the economic sector (industry, trade, commerce and services). The transport sector contributes
around a quarter of CO2 emissions. Municipal buildings and vehicles cause only around two percent of
total emissions. The fact that the city's commitment to climate protection is worthwhile is shown by
the updated CO2 balance for 2014. CO2 emissions fell by 8 percent in the period 2009-2014 to just
under 150,000 tons, while an increase was recorded at the federal level in the same period.
By winning the two state competitions “Climate-neutral Municipality” (2010) and “Climate Protection
with System” (2014), the city was able to use more than 600,000 euros in additional funding from the
state and the European Union for climate protection. The prize money was used for the creation of a
climate protection concept and the support of homeowners in the energetic modernization of
buildings as part of the city district campaign (2013-2015). The “Energiehaus Emmendingen” (20162019) program that builds on this, is also financed from the funding of the competitions. Emmendingen
is the only city in the state of Baden-Württemberg that was successful in both of the state's climate
protection competitions. With the establishment of a climate protection management system in 2016,
the city administration anchored climate protection as a cross-sectional task in the administration.

5.9.3

Vision

In principle, the City of Emmendingen orients its target setting to that of the German Federal
Government. Emmendingen should become climate neutral. In this, a city is climate-neutral if it
reduces its greenhouse gas emissions to such an extent that global warming can be kept below the
dangerous threshold of 1.5 degrees. To do this, emissions that are harmful to the climate, i.e. mainly
CO2 from the combustion of fossil fuels (oil, gas, coal), must be reduced by at least 90 percent. This
goal needs to be achieved as early as possible (but no later than 2050) in order to make an effective
contribution to global climate protection.
The city’s main vision of the city can be summarized using the “50-80-90 formula”: This means that 50
percent energy (e.g. thermal insulation, efficient devices) has to be saved; 80 percent of the remaining
energy needs are covered from renewable energy (e.g. wind and water power, solar energy, biomass)
in order to reduce 90 percent of the GHG-emissions.
Overarching targets of the city are summarized in the below table, compared to the base year 2009.
Table 145: Targets for the municipality of Emmendingen

Targets

2030

2040

2050

Reduction in energy use (%)

-10%

-30%

-50%

Increase in renewable energy production (%)

210%

-

266%

CO2 emission reduction targets (%)

-45%

-65%

-85%-90%
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5.9.4

Sustainable energy actions up to 2050

When creating the first climate protection concept in 2009, a catalogue of measures was developed
that prioritizes the most concrete steps possible. 22 of a total of 47 measures are to be implemented
in the period 2016-2018. Climate protection management reports on the status of implementation to
the city council and the public in annual activity reports.
A renovation rate of two to three percent annually is required to achieve the climate protection
targets. That is why the city of Emmendingen focuses on motivating building owners to improve the
energy efficiency of their properties. The advisory funding program "Energiehaus Emmendingen"
supports homeowners, apartment owners' associations and property managers in energy-saving
measures. Other focal points are the design of climate-friendly transport (expansion of public
transport, promotion of bicycle and pedestrian traffic, development of e-mobility infrastructure) as
well as advisory services for business.

5.10

The Sustainable Energy and Climate Policy Plan of the
municipality of Riegel

5.10.1

Introduction

The developed action plan assesses heat demand against the feasibility of district heating networks in
the municipality of Riegel. The report outlines capacities, costs revenues and emissions of different
options and provides recommendations thereafter. The heating concept will form integral part of the
municipality’s first overall energy and climate concept.

5.10.2

Current state of play

The city has committed to do its part to combat climate change as well as recognizes the need to adapt
to its adverse consequences. So far, it has not had a dedicated energy and climate strategy nor an
adaptation plan. The city intends to develop such a plan within 2021/22, of which the heating concept
will become integral part.

5.10.3

Vision

The effects of climate change can already be felt here in the region. In order to keep the consequences
within limits, extensive action is required at all levels. As such, greenhouse gas emissions must be
significantly reduced, and also removed from the atmosphere:
•
•
•

Switching to renewable energy and green technologies
Reduction of energy consumption
Promotion of biodiversity, preservation of nature, reforestation

At the same time, it is necessary to react now to climate change in order to protect the region from
increasing heat and drought (climate adaptation).
As the city is yet looking to develop its first integrated energy and climate concept, there are not
specific targets formulated.
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5.10.4

Sustainable energy actions up to 2050

The heating concept does not touch upon other sectors within the energy and climate concept but
rather assesses pre-feasibility of different district heating scenarios for the municipality. It looks at two
different heat power plants – one run with gas, the other with biomass. For both the, concept analyses
heat capacities, investment- operational- and capacity costs NPV and emissions for four different
networks:
•
•
•

Inner district (10 MW), 18 GWh served yearly, 40% of total heat demand, approx. 34% of fossilheat related emissions reduced.
Neighbourhood needing energy refurbishment “Bleiche 2” (5 MW), 10 GWh served yearly.
Isolated, small scale neighbourhood “Im Wäldle” (1-2 MW)

Only municipal buildings (potential small scale combined heat-and-power unit (CHP). The final version
of concept will provide some recommendations in reference to the municipality’s goals, outlined in
the overall energy and climate concept (still under development).
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6

Greece

6.1

The Sustainable Energy & Climate Policy Plan of the
Municipality of Aliartou-Thespion
6.1.1

Introduction

The long-term energy and climate action plan for the municipality of Aliartou-Thespion focuses on the
identification of actions, that if implemented, will contribute to the attainment of the municipality’s
targets, in particular the 40% reduction of CO2 emissions until 2030 and the city’s decarbonisation
target by 2050. Planned actions can be divided into two categories:
•
•

Mitigation actions, aiming at reducing the energy consumption within the municipality’s
territory, as well as CO2 emissions; and
Adaptation actions, aiming at tackling a variety of challenges related to climate change.

These actions are well aligned with existing EU, national and regional policies in place for 2030 (or
earlier), and aim to contribute to the ambitious targets set for the long term horizon.
The impact of each action has been quantified, in terms of energy savings, renewable energy produced
and CO2 emissions reduction. The estimated investment cost for implementing these actions has also
been estimated, and possible funding sources have been identified.
Besides specific actions, the plan includes a Baseline Emission Inventory for 2012 and a Risk and
Vulnerability Assessment (RVA) analysis. In addition, appropriate monitoring indicators have been
identified for both mitigation and adaptation actions, to allow the municipality to evaluate progress in
implementing planned activities. Finally, a clear organisational structure is outlined to ensure the
effective coordination of different local authority departments and facilitate collaboration with
external organisations.

6.1.2

Current state of play

The municipality of Aliartou-Thespion joined the Covenant of Mayors initiative in September 2014.
Subsequently it developed a Sustainable Energy Action plan for 2020 that has guided numerous
activities implemented in the last decade. This has been thoroughly considered in the long term
planning of the municipality.
The Baseline Emission Inventory developed for the Sustainable Energy Action plan for 2020 has been
revised to reflect better quality data available for the same baseline year, namely 2012. More
specifically, estimates for biomass consumption in the residential sector and diesel consumption in the
residential, tertiary and agricultural sector have been revised, as well as estimates for diesel and
gasoline consumption in the transport sector.
In terms of methodology, “Standard” emission factors were used based on the IPCC 2006 Guidelines.
The CO2 emissions factor for electricity has been adjusted by taking into account renewable energy
sources, whilst the emission factor of diesel has been adjusted to reflect the penetration of biodiesel
by 6.5% in the baseline year.
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Table 146: The Municipality of Aliartou-Thespion Baseline Emission Inventory

Sector

Energy Consumption (MWh)

CO2 Emissions (tn)

Municipal buildings and facilities

5,790

5,216

Residential buildings

57,548

26,271

Tertiary buildings and facilities

11,754

9,556

Public lighting

1,467

1,490

Public transport

3,311

828

Private and commercial transport

63,253

15,773

Agriculture

36,249

17,397

Total

179,372

76,530

4,624

-

RES production

The emissions’ distribution per sector and fuel is presented in the figure below.

Figure 41: The Municipality of Aliartou-Thespion emissions’ distribution

The Risk and Vulnerability Assessment (RVA) analysis conducted thoroughly considered the Adaptation
Plan to Climate Change for the region of Central Greece. The climate risks identified for the
municipality are presented in the table below.
Table 147: The Municipality of Aliartou-Thespion Climate Hazards

Hazard
probability

Impact of
hazard

Expected
change in
hazard intensity

Expected
change in
hazard impact

Timeframe

Extreme heat

High

Medium

Increase

Increase

Mid-term

Temperature rise

High

Medium

Increase

Increase

Mid-term

Droughts & water
scarcity

Medium

Medium

Increase

Increase

Long-term

Flash / surface
floods

Medium

Medium

Increase

Increase

Long-term

High

High

Increase

Increase

Mid-term

Climate hazards

Forest fire
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Considering the above-mentioned climate risks, the vulnerability analysis per sector is presented
below.
Table 148: The Municipality of Aliartou-Thespion Vulnerability Assessment

Climate hazards

Extreme heat

Temperature rise

Droughts & water scarcity

Flash / surface floods
Forest fire

6.1.3

Vulnerable Sectors

Vulnerability Level

Agriculture & forestry

Medium

Health

Medium

Energy

Medium

Agriculture & forestry

Medium

Energy

Medium

Environment & Biodiversity

Medium

Water

Medium

Agriculture & forestry

Medium

Environment & Biodiversity

Medium

Transport

Medium

Agriculture & forestry

Medium

Energy

Medium

Environment & Biodiversity

High

Vision

The local authority is envisaging a sustainable future that protects the environment and human health.
Inspired by the Covenant of Mayor’s targets for climate change mitigation for 2030, as well as the EU
decarbonisation vision for 2050, the long-term energy and climate action plan for the municipality of
Aliartou-Thespion has set an emission reduction target by 2050, along with intermediary targets for
2030 and 2040. The specific energy saving targets set by the municipality are presented in the table
below.
Table 149: The Municipality of Aliartou-Thespion targets

Targets

2030

2040

2050

Reduction in energy consumption (%)

25%

44%

65%

It should be noted that the uptake of renewable energy sources has increased significantly between
the baseline year and the year that the plan was developed. More specifically renewable electricity
production already covers current and projected future electricity needs. Therefore, increasing the
uptake of renewable energy has not been considered a local priority.

6.1.4

Sustainable energy actions up to 2050

The Municipality of Aliartou-Thespion action plan outlines a plethora of mitigation actions, covering
all key sectors, including the municipal, residential, tertiary, agricultural and transport sector.
Overall, actions, along with their scheduling, are aligned to Greece’s National Energy and Climate Plan
for 2030 and the National Roadmap for 2050, as well as the new EU Renovation wave strategy
(COM(2020)662). This is expected to help affected parties benefit from national/regional financial
programmes and funds and in turn facilitate the implementation of the actions. In addition, other

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 240

municipal plans have been thoroughly considered, such as the municipality’s Business Plan for 20142019.
Key actions included in the action plan for each sector include:
•

•

•
•

•

•

Municipal buildings, infrastructure and facilities - Energy upgrade of street lighting, energy
efficiency interventions on municipal buildings, schools, and athletic facilities, upgrade of the
water supply & irrigation network, installation of Building Energy Management Systems
(BEMS), adoption of green procurement procedures for purchasing high energy efficiency
appliances, installation of PVs (e.g. on rooftops of schools) and training/awareness raising
campaigns for civil servants.
Residential buildings - buildings’ façade renovations (e.g. insulation of walls and roofs, and
installation of double glazing windows), installation of PVs on rooftops, use of more energy
efficient appliances, installation of solar collectors, replacement of oil boilers with more
efficient heating solutions (such as heat pumps, and natural gas boilers), as well as awareness
raising campaigns for encouraging the implementation of energy efficiency interventions, but
also for promoting available funding programmes, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings – Besides most actions outlined for the residential sector, the installation of
HVAC systems and the integration of BEMS.
Transport (municipal and private) – the promotion of eco-driving, more efficient vehicles,
gradual uptake of hybrid and electric vehicles and hybrid, further penetration of biodiesel and
bioethanol, as well as car sharing and bike sharing system
Agriculture - awareness raising campaigns, the “pay as you use” card (instead of standard
pricing based on the type and surface of cultivation), drop irrigation, more efficient tractors
and the installation of Variable Speed Drive (VSD) controllers in private pumps.
Renewable Energy - installation of PVs on rooftops and other locations (using net-metering).

Actions to address energy poverty have also been incorporated into the plan, such as establishing an
energy poverty office in the municipality, and promoting and facilitating prosumerism.
Finally, numerous adaptation actions have been identified and included in the Action Plan, for each
vulnerable sector and climate hazard.
The estimated energy savings and renewable energy produced by the actions by 2030, 2040 and 2050
are presented in the table below per sector. It should be noted that existing renewable energy
production is not included in the estimates shown below, which is significant after the baseline year,
already covering all future electricity needs. Subsequently, estimated CO2 reductions, along with
investments triggered by the actions are also presented.
Table 150: The expected energy impact of actions - Municipality of Aliartou-Thespion

Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment and facilities

1,277

1,620

1,912

1,559

1,609

1,658

Residential buildings

17,742

31,995

44,683

757

1,274

1,711

Tertiary buildings,
equipment and facilities

3,826

4,936

6,110

145

290

436
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Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Public lighting

997

997

997

-

-

-

Private transport

14,800

29,622

50,727

-

-

-

Agriculture

6,263

9,781

11,603

-

-

-

All sectors

44,905

78,951

116,032

2,462

3,173

3,805

Table 151: The expected costs & environmental impact of actions in Aliartos-Thespies

Aggregated CO2 emission reduction
(t/year)

Municipal
Budget (in
K€)

Private funds
mobilised (in
K€)

Sector

2030

2040

2050

Municipal buildings,
equipment and facilities

2,937

3,101

3,219

10,130

-

Residential buildings

6,636

10,773

14,194

950

55,880

Tertiary buildings,
equipment and facilities

3,544

4,461

5,493

60

15,700

Public lighting

1,146

1,146

1,146

2,010

-

Private transport

2,681

5,030

7,856

3,750

232,450

Agriculture

4,212

6,417

7,885

330

7,310

All sectors

21,155

30,928

39,793

17,230

311,340

It should be noted that for actions involving a fuel switch, such as replacing oil boilers with heat pumps
and conventional vehicles to electric vehicles, related increases in emissions (as a result for example
of electricity having a higher emission factor compared to diesel) have been taken into account when
estimated impacts.

6.2

The Sustainable Energy and Climate Policy Plan of the
municipality of Chalkis
6.2.1

Introduction

The long term energy and climate action plan for the municipality of Chalkis focuses on the
identification of those mitigation and adaptation actions, that if implemented, will contribute to the
attainment of the municipality’s aims, for 40% emissions reduction until 2030 and decarbonisation
(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
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This long term action plan utilises as a base the Sustainable Energy and Climate Action Plan of the
municipality of Chalkis, that was approved by the municipal council in 2018, and is already in place for
2030, and introduces the following new and to some extent innovative elements:
•

•
•

•

•

•

The Baseline Emission Inventory of the 2030 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
The Risk and Vulnerability Assessment (RVA) analysis of the 2030 plan is utilised, but revised
and corrected accordingly where necessary, so as to be fully aligned with the recent guidelines
by the Covenant of Mayors. Also, the series of adaptation actions of the 2030 plan are adopted
with the necessary adjustments. The variety of adaptation actions spans the following sectors:
health, water resources, building infrastructure, tourism, agriculture, biodiversity and energy.
Moreover, these actions are linked with the priorities set in the Regional Adaptation Plan, in
order to better serve integrated planning and multilevel governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a different mix of actions for 2030 is adopted, in line with the
national and regional policy planning priorities in place, at the time of its development. Every
sector of the local community and economy has been included, beyond the municipal
equipment and facilities, such as the agricultural, the residential, the transportation, the
tertiary and the waste sector. Overall, the mitigation actions included in the plan are aligned
and linked with the national policies for 2030 and 2050 (National Energy and Climate Plan and
National Roadmap for 2050), as well as the recently launched EU strategies that have not been
yet transposed in the national legislation (e.g. Renovation Wave).
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Chalkis, so no links with the actions envisaged there could
be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.

6.2.2

Current state of play

For the Municipality of Chalkis, the year 2011 has been maintained as the baseline year. The 2010
Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into force on
01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of Chalkis was
formulated in 2011 in its current form, from the merge of the municipalities of Chalkis, Anthidona,
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Avlida, Lilantia and Nea Artaki. Therefore, 2011 was the first year that consistent data was available
for the newly formed Municipality of Chalkis.
The Municipality of Chalkis has already published a SECAP setting a 40% emissions reduction target
until 2030. Nevertheless, further action is needed to contribute to the EU aspiring long term vision of
carbon neutrality, since the energy consumption and CO2 emissions of the Municipality have to
significantly be reduced. The energy and emissions data for the baseline year are presented on the
following table.
Table 152: Chalkis’ energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

Municipal buildings, equipment/facilities

11,239

10,259

Tertiary (non municipal) buildings, equipment/facilities

146,132

129,523

Residential buildings

356,936

234,913

Public lighting

7,237

7,012

Municipal fleet

3,944

984

Public transport

4,442

1,109

Private and commercial transport

601,629

149,984

Agriculture

21,052

15,406

Waste

-

56,108

Total

1,152,612

605,298

Sector

The emissions’ distribution per sector and fuel is presented in Figure 42.

Figure 42: CO2 emissions per sector and fuels in Chalkis
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A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 153: Climate Change Risks’ Assessment for Chalkis

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

Medium

Medium

Increase

Increase

Mid-term

Medium

High

Increase

Increase

Mid-term

Floods

High

High

Increase

Increase

Mid-term

Sea level rise

High

Medium

Increase

Increase

Long-term

Droughts & water
scarcity

Low

High

Increase

Increase

Long-term

Medium

Medium

Increase

Increase

Long-term

Landslide

Low

Low

Increase

Increase

Long-term

Forest fire

High

Medium

Increase

Increase

Mid-term

Saltwater intrusion

Medium

Medium

Increase

Increase

Mid-term

CO2 concentrations on
the atmoshpere

Medium

High

Increase

Increase

Mid-term

Water-borne disease

Low

Low

Increase

Increase

Long-term

Vector-borne disease

Low

Low

Increase

Increase

Long-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Medium

Low

Increase

Increase

Long-term

Hazard
probability

Extreme heat
Heavy rainfall

Climate hazards

Severe wind

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
Table 154: Vulnerabilities’ Assessment per sector for Chalkis

Climate hazards
Extreme heat

Heavy rainfall

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Tourism

High

Energy

Low

Transport

Low

Water

High

Buildings

Low

Buildings

Medium

Energy

Low

Transport

Medium
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Climate hazards
Floods

Sea level rise

Droughts & water scarcity

Severe wind

Landslide

Forest fire

Relevant Vulnerable Sectors

Current Vulnerability Level

Buildings

High

Transport

Medium

Health

Low

Tourism

Medium

Environment & Biodiversity

Low

Agriculture & Forestry

Low

Buildings

Low

Agriculture & forestry

Low

Transport

Low

Environment & Biodiversity

Low

Tourism

Low

Energy

Low

Health

Low

Agriculture & forestry

Low

Water

High

Environment & Biodiversity

Low

Health

Low

Tourism

High

Buildings

Low

Energy

Low

Health

Medium

Transport

Low

Agriculture & Forestry

Low

Tourism

Low

Buildings

Low

Energy

Low

Transport

Low

Buildings

Medium

Health

Medium

Agriculture & Forestry

Medium

Environment & Biodiversity

High

Tourism

Medium

Health

Low

Water

Medium

Environment & Biodiversity

Medium

Agriculture & Forestry

Low

Water-borne disease

Health

Low

Vector-borne disease

Health

Low

Airborne disease

Health

Low

Insect infestation

Health

Low

Saltwater intrusion
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6.2.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 155.
Table 155: The municipality of Chalkis targets

Targets

2030

2040

2050

Reduction in energy use (%)

28.33

55.37

82.26

RES contribution to energy demand (%)

6.71

8.05

11.60

CO2 emission reduction potential (%)

40.01

61.09

80.20

6.2.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Chalkis comprises of a
multitude of sustainable actions spreading in every economic and social sector. These actions, as noted
in the introductory section, are well aligned with the existing EU, national and regional policies in place
for 2030, and adopt their ambitious trend for the long term horizon. The rationale behind the
alignment of the local strategic planning with the wider environment is serving on one hand the multilevel governance principles, and on the other hand ensures that these policies will be served in the
future to a significant degree by the respective national/ regional financing programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

Municipal buildings, infrastructure and facilities. For an urban municipality such as Chalkis
that also includes some rural areas, the actions are spanning across the municipal buildings
and schools, the street lighting and the water supply & irrigation network. The full upgrade of
the street lighting system is foreseen, accompanied by the revamping of the high consuming
buildings, the installation of Building Energy Management Systems (BEMS) and the adoption
of green procurement procedures, the installation of rooftop PVs and the implementation of
awareness campaigns for employees. Also, the upgrade of the pumping stations and piping of
the water supply & irrigation network is foreseen, as well as the installation of a SCADA system
(actions partially implemented already).
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
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•

•

•

•

•

in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS, while due to the highly touristic nature of the municipality, some
actions for the hotels are also proposed (efficient appliances, solar collectors).
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Chalkis, so no references to actions regarding the
necessary infrastructure to promote the actions in the private transport have been realised
(e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the implementation of
pedestrian roads and the upgrade of sidewalks). These actions should be linked with the
overall strategy and included in a future revision of the plan. As far as the private & commercial
transport is concerned, the actions focus on the penetration of more efficient vehicles,
including hybrid and e-vehicles, as well as car sharing and bike sharing system. Additional
actions include the behavioural change through awareness raising activities and promotion of
modal shift, as well as the national action for further penetration of biodiesel and bioethanol.
Agriculture. Actions in the agriculture sector focus on awareness raising activities, in order to
promote drop irrigation, the “pay as you use” card instead of standard pricing practices based
on the type and surface of cultivation, more efficient tractors and the installation of Variable
Speed Drive (VSD) controllers in the private pumps.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 8MW (3 MW are already installed/approved) PVs and
27 MW wind parks by 2050 can contribute to the abatement of 71,950 tn of CO2 emissions by
2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 48.09 million
euro and is expected to mobilise along with the national instruments in place approximately 2,571
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billion euro. An overall analysis of the energy savings and energy production triggered by the actions
planned per sector by 2030, 2040 and 2050 is provided in the below table.
Table 156: The expected energy impact of actions per sector in Chalkis

Aggregated energy savings/
(MWh/year)
Sector

Aggregated electricity generation
(MWh/year)

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment/facilities

3,487.4

5,104.1

5,970.5

144.0

288.0

432.0

Tertiary
(non
municipal)
buildings,
equipment/facilities

37,380.6

56,011.0

69,371.2

4,117.4

5,644.6

7,171.8

Residential
buildings

93,880.1

169,414.6

219,291.1

34,825.1

44,095.4

53,365.7

Public lighting

5,499.8

5,499.8

5,499.8

0.0

0.0

0.0

Transport

181,969.8

395,279.3

638,984.9

0.0

0.0

0.0

Agriculture

4,333.4

6,894.2

8,981.3

0.0

1.0

3.0

0.0

0.0

0.0

38,250.0

42,750.0

72,750.0

326,551.1

638,202.9

948,098.8

77,336.6

92,778.1

133,719.5

Renewable energy
All sectors

Table 157: The expected environmental impact of actions per sector in Chalkis

Aggregated CO2 emission reduction
(t/year)
Sector

Municipal
Budget (in €)

Private funds
mobilised (in €)

2030

2040

2050

Municipal buildings,
equipment/facilities

3,063.7

4,619.1

5,395.7

12,475,000

0

Tertiary
buildings,
equipment/facilities

40,122.3

58,317.7

72,213.9

60,000

49,445,000

Residential buildings

90,709.4

144,918.1

181,436.1

90,000

578,690,000

Public lighting

5,439.3

5,439.3

5,439.3

5,900,000

0

Transport

31,660.4

65,970.6

100,099.4

22,240,000

1,879,445,000

Agriculture

3,900.0

6,095.8

7,419.3

420,000

14,265,000

Renewable energy

37,829.3

42,279.8

71,949.8

0.0

49,300,000

Waste

29,233.3

41,733.3

41,733.3

5,400,000

0

0.0

0.0

0.0

1,500,000

0

242,221.0

369,867.0

485,500.4

48,085,000

2,571,145,000

Cross-sectoral
All sectors
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6.3

The Sustainable Energy and Climate Policy Plan of the
municipality of Elliniko-Argyroupolis
6.3.1

Introduction

The long term energy and climate action plan for the municipality of Elliniko-Argyroupolis focuses on
the identification of those mitigation and adaptation actions, that if implemented, will contribute to
the attainment of the municipality’s aims, for 40% emissions reduction until 2030 and decarbonisation
(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
This long term action plan is the first sustainable energy plan that the municipality of EllinikoArgyroupolis conducts and it is part of the municipality’s effort to become more sustainable. This plan
introduces the following innovative elements:
•

•
•

•

•
•

•

A Baseline Emission Inventory that takes into account all the economic and social sectors of
the Elliniko-Argyroupolis municipality, as well as all the types of fuels that are used in the
municipality’s premises.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A Risk and Vulnerability Assessment (RVA) analysis is conducted, while a series of adaptation
actions in line with the needs acknowledged, are adopted. The RVA analysis is fully developed
and aligned with the recent guidelines by the Covenant of Mayors. The variety of adaptation
actions spans the following sectors: health, water resources, building infrastructure, tourism,
biodiversity and energy. Moreover, these actions are linked with the priorities set in the
Regional Adaptation Plan, in order to better serve integrated planning and multilevel
governance (MLG) principles.
The plan also proposes the scheduling and prioritisation of a multitude of mitigation actions
towards the 2050 horizon. In particular, the mix of actions proposed for 2030 is in line with the
national and regional policy planning priorities in place, at the time of its development. Every
sector of the local community and economy has been included, beyond the municipal
equipment and facilities, such as, the residential, the transportation and the tertiary sector.
Overall, the mitigation actions included in the plan are aligned and linked with the national
policies for 2030 and 2050 (National Energy and Climate Plan and National Roadmap for 2050),
as well as the recently launched EU strategies that have not been yet transposed in the
national legislation (e.g. Renovation Wave).
Waste, is considered a key sector, especially in sight of 2050 planning. To this end, a series of
actions in the sector are also being scheduled.
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Elliniko-Argyroupoli, so no links with the actions
envisaged there could be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.
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The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.

6.3.2

Current state of play

For the Municipality of Elliniko-Argyroupolis, the year 2011 has been selected as the baseline year. The
2010 Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into force
on 01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of EllinikoArgyroupolis was formulated in 2011 in its current form, from the merge of the municipalities of
Elliniko and Argyroupolis). Therefore, 2011 was the first year that consistent data was available for the
newly formed Municipality of Elliniko-Argyroupolis.
The Municipality of Elliniko-Argyroupolis is participating in the Covenant of Mayors’ initiative by
composing a SECAP for the 2030 horizon. Nevertheless, in order to contribute to the EU aspiring long
term vision of carbon neutrality, the energy consumption and CO2 emissions of the Municipality have
to be significantly reduced. The energy and emissions data for the baseline year are presented on the
following table.
Table 158: Elliniko-Argyroupolis’s energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

Municipal buildings, equipment/facilities

3,163

2,351

Tertiary buildings, equipment/facilities

94,146

79,096

Residential buildings

179,704

116,140

Public lighting

3,098

3,056

Municipal fleet

4,695

1,173

Public transport

6,821

1,705

281,420

70,142

Waste

-

22,204

Total

573,047

295,868

Sector

Private and commercial transport

The emissions’ distribution per sector and fuel is presented in Figure 43.
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Figure 43: CO2 emissions per sector and fuels in Elliniko-Argyroupolis

A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 159: Climate Change Risks’ Assessment for Elliniko-Argyroupolis

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

High

High

Increase

Increase

Mid-term

Low

Medium

No change

Increase

Mid-term

Floods

Medium

High

No change

Increase

Mid-term

Sea level rise

Medium

High

No change

Increase

Mid-term

Droughts & water
scarcity

Medium

High

Increase

Increase

Mid-term

Severe wind

Low

Low

No change

Increase

Mid-term

Forest fire

High

High

No change

Increase

Mid-term

Water-borne disease

Medium

Medium

Increase

Increase

Mid-term

Airborne disease

Medium

Medium

Increase

Increase

Mid-term

Hazard
probability

Extreme heat
Heavy rainfall

Climate hazards

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
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Table 160: Vulnerabilities’ Assessment per sector for Elliniko-Argyroupolis

Climate hazards
Extreme heat

Heavy rainfall
Floods

Sea level rise

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

High

Transport

Medium

Tourism

Medium

Energy

Medium

Water

Low

Buildings

Low

Environment & Biodiversity

Medium

Buildings

Medium

Transport

Medium

Buildings

Medium

Energy

High

Health

Medium

Transport

Medium

Tourism

Low

Water

High

Environment & Biodiversity

Medium

Buildings

High

Transport

High

Water

High

Environment & Biodiversity

Medium

Tourism

Low

Energy

High

Health

Low

Water

High

Environment & Biodiversity

High

Health

High

Tourism

Medium

Buildings

Medium

Energy

High

Health

Medium

Transport

Low

Tourism

Low

Environment & Biodiversity

Medium

Buildings

High

Environment & Biodiversity

Medium

Water-borne disease

Health

Low

Airborne disease

Health

Low

Droughts & water scarcity

Severe wind

Forest fire
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6.3.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 161.
Table 161: The municipality of Elliniko-Argyroupoli targets

Targets

2030

2040

2050

Reduction in energy use (%)

28.04

51.11

72.07

RES contribution to energy demand (%)

8.61

10.72

13.77

CO2 emission reduction potential (%)

41.53

61.75

79.86

6.3.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Elliniko-Argyroupolis
comprises of a multitude of sustainable actions spreading in every economic and social sector. These
actions, as noted in the introductory section, are well aligned with the existing EU, national and
regional policies in place for 2030, and adopt their ambitious trend for the long term horizon. The
rationale behind the alignment of the local strategic planning with the wider environment is serving
on one hand the multi-level governance principles, and on the other hand ensures that these policies
will be served in the future to a significant degree by the respective national/ regional financing
programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

Municipal buildings, infrastructure and facilities. For an urban municipality such as EllinikoArgyroupolis, the actions are spanning across the municipal buildings and schools and the
street lighting. Athletic facilities are also targeted with selected actions, but their consumption
is not as significant. The full upgrade of the street lighting system is foreseen, accompanied by
the revamping of the high consuming buildings, the installation of Building Energy
Management Systems (BEMS) and the adoption of green procurement procedures, the
installation of rooftop PVs and the implementation of awareness campaigns for employees.
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
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•

•

•

•

actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Elliniko-Argyroupolis, so no references to actions
regarding the necessary infrastructure to promote the actions in the private transport have
been realised (e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the
implementation of pedestrian roads and the upgrade of sidewalks). These actions should be
linked with the overall strategy and included in a future revision of the plan. As far as the
private & commercial transport is concerned, the actions focus on the penetration of more
efficient vehicles, including hybrid and e-vehicles, as well as car sharing and bike sharing
system. Additional actions include the behavioural change through awareness raising activities
and promotion of modal shift, as well as the national action for further penetration of biodiesel
and bioethanol.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 6MW PVs by 2050 can contribute to the abatement of
8,901 tn of CO2 emissions by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 30.85 million
euro and is expected to mobilise along with the national instruments in place approximately 1.26
billion euro.
An overall analysis of the energy savings and energy production triggered by the actions planned per
sector by 2030, 2040 and 2050 is provided in the below table.
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Table 162: The expected energy impact of actions per sector in Elliniko-Argyroupolis

Aggregated energy savings/
(MWh/year)

Aggregated electricity generation
(MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment/facilities

846.3

1,310.1

1,715.8

202.3

304.1

405.5

Tertiary buildings,
equipment/facilities

25,825.1

38,454.5

48,862.0

12,105.0

16,140.0

20,175.0

Residential buildings

45,289.8

78,879.5

102,818.9

35,504.7

40,496.1

49,350.8

Public lighting

2,354.5

2,354.5

2,354.5

0.0

0.0

0.0

Transport

86,356.2

171,869.9

257,240.0

0.0

0.0

0.0

0.0

0.0

0.0

1,500.0

4,500.0

9,000.0

160,671.9

292,868.5

412,991.2

49,332.0

61,440.2

78,931.3

Renewable energy
All sectors

Table 163: The expected environmental impact of actions per sector in Elliniko-Argyroupolis

Aggregated CO2 emission reduction (t/year)

Municipal
Budget (in €)

Private funds
mobilised (in €)

Sector

2030

2040

2050

Municipal buildings,
equipment/facilities

735.6

1,142.6

1,467.7

6,181,000

0

Tertiary
buildings,
equipment/facilities

33,897.0

47,610.7

59,279.1

60,000

45,055,000

Residential buildings

62,751.2

86,775.3

108,363.7

135,000

324,100,000

Public lighting

2,328.6

2,328.6

2,328.6

8,000,000

0

Transport

18,353.0

34,850.3

48,167.7

12,120,000

880,610,000

Renewable energy

1,483.5

4,450.5

8,901.0

0

6,600,000

Waste

3,330.7

5,551.1

7,771.6

2,400,000

0

0.0

0.00

0.00

1,950,000

0

122,879.6

182,709.1

236,279.4

30,846,000

1,256,365,000

Cross-sectoral
All sectors

6.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Eretria
6.4.1

Introduction

The long term energy and climate action plan for the municipality of Eretria focuses on the
identification of those mitigation and adaptation actions, that if implemented, will contribute to the
attainment of the municipality’s aims, for 40% emissions reduction until 2030 and decarbonisation
(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
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the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
•

•

•
•

•

•

•

•

This long term action plan utilises as a base the Sustainable Energy and Climate Action Plan of
the municipality of Eretria, that was approved by the municipal council in 2017, and is already
in place for 2030, and introduces the following new and to some extent innovative elements:
The Baseline Emission Inventory of the 2030 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A Risk and Vulnerability Assessment (RVA) analysis is conducted, while a series of adaptation
actions in line with the needs acknowledged, are adopted. The RVA analysis is fully developed
and aligned with the recent guidelines by the Covenant of Mayors. The variety of adaptation
actions spans the following sectors: health, water resources, building infrastructure, tourism,
agriculture, biodiversity and energy. Moreover, these actions are linked with the priorities set
in the Regional Adaptation Plan, in order to better serve integrated planning and multilevel
governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a different mix of actions for 2030 is adopted, in line with the
national and regional policy planning priorities in place, at the time of its development. Every
sector of the local community and economy has been included, beyond the municipal
equipment and facilities, such as the agricultural, the residential, the transportation and the
tertiary sector. Overall, the mitigation actions included in the plan are aligned and linked with
the national policies for 2030 and 2050 (National Energy and Climate Plan and National
Roadmap for 2050), as well as the recently launched EU strategies that have not been yet
transposed in the national legislation (e.g. Renovation Wave).
Waste, although not included in the baseline emission inventory by the municipality, is
considered a key sector, especially in sight of 2050 planning. To this end, a series of actions in
the sector are also being scheduled; nevertheless, for methodological consistency, the
expected impact of these actions is not considered in the emission reduction targets.
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Eretria, so no links with the actions envisaged there could
be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.
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6.4.2

Current state of play

For the Municipality of Eretria, the year 2011 has been maintained as the baseline year. The 2010
Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into force on
01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of Eretria was
formulated in 2011 in its current form, from the merge of the municipalities of Eretria and
Amarynthos). Therefore, 2011 was the first year that consistent data was available for the newly
formed Municipality of Eretria.
The Municipality of Eretria has already published a SECAP setting a 40% emissions reduction target
until 2030. Nevertheless, further action is needed to contribute to the EU aspiring long term vision of
carbon neutrality, since the energy consumption and CO2 emissions of the Municipality have to
significantly be reduced. The energy and emissions data for the baseline year are presented on the
following table, while the emissions’ distribution per sector and fuel is presented in Figure 44.
Table 164: Eretria’s energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

Municipal buildings, equipment/facilities

4,348

4,140

Tertiary buildings, equipment/facilities

13,410

11,067

Residential buildings

83,289

41,091

Public lighting

2,428

2,768

Municipal fleet

762

190

Public transport

1,225

306

Private and commercial transport

65,311

16,289

Agriculture

15,523

11,705

Total

186,296

87,557

Sector

Figure 44: CO2 emissions per sector and fuels in Eretria
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A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 165: Climate Change Risks’ Assessment for Eretria

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

Medium

Medium

Increase

Increase

Mid-term

Heavy rainfall

Medium

High

Increase

Increase

Mid-term

Floods

Medium

High

Increase

Increase

Mid-term

Sea level rise

Low

Medium

Increase

Increase

Long-term

Droughts & water
scarcity

Low

High

Increase

Increase

Long-term

Medium

High

Increase

Increase

Long-term

Landslide

Low

Medium

Increase

Increase

Long-term

Forest fire

High

High

Increase

Increase

Mid-term

Saltwater intrusion

High

Medium

Increase

Increase

Mid-term

Water-borne disease

Low

Low

Increase

Increase

Long-term

Vector-borne disease

Low

Low

Increase

Increase

Long-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Medium

Medium

Increase

Increase

Long-term

Hazard
probability

Extreme heat

Climate hazards

Severe wind

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
Table 166: Vulnerabilities’ Assessment per sector for Eretria

Climate hazards
Extreme heat

Heavy rainfall

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Tourism

High

Energy

Low

Transport

Low

Water

High

Buildings

Low

Agriculture & Forestry

Medium

Buildings

Medium

Energy

Low

Transport

Medium

Agriculture & Forestry

Medium
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Climate hazards
Floods

Sea level rise

Droughts & water scarcity

Severe wind

Landslide
Forest fire

Saltwater intrusion

Water-borne disease

Relevant Vulnerable Sectors

Current Vulnerability Level

Buildings

Medium

Energy

Low

Health

Low

Transport

Medium

Water

Low

Tourism

Medium

Agriculture & Forestry

Medium

Environment & Biodiversity

Low

Buildings

Low

Agriculture & forestry

Low

Water

Low

Environment & Biodiversity

Low

Tourism

Low

Energy

Low

Transport

Low

Water

Low

Health

Low

Agriculture & forestry

High

Water

High

Environment & Biodiversity

Low

Health

Low

Tourism

High

Energy

Low

Transport

Low

Buildings

Medium

Energy

Low

Tourism

Medium

Transport

Low

Health

Low

Agriculture & Forestry

Low

Buildings

Low

Transport

Low

Buildings

High

Health

High

Agriculture & Forestry

High

Environment & Biodiversity

High

Tourism

High

Health

Low

Agriculture & Forestry

High

Environment & Biodiversity

Medium

Health

Low
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Climate hazards

Relevant Vulnerable Sectors

Current Vulnerability Level

Vector-borne disease

Health

Low

Airborne disease

Health

Low

Insect infestation

Health

Low

6.4.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 167.
Table 167: The municipality of Eretria targets

Targets

2030

2040

2050

Reduction in energy use (%)

31.16

57.19

81.63

RES contribution to energy demand (%)

5.87

8.60

10.69

CO2 emission reduction potential (%)

41.02

64.37

81.67

6.4.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Eretria comprises of a
multitude of sustainable actions spreading in every economic and social sector. These actions, as noted
in the introductory section, are well aligned with the existing EU, national and regional policies in place
for 2030, and adopt their ambitious trend for the long term horizon. The rationale behind the
alignment of the local strategic planning with the wider environment is serving on one hand the multilevel governance principles, and on the other hand ensures that these policies will be served in the
future to a significant degree by the respective national/ regional financing programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

Municipal buildings, infrastructure and facilities. For a rural municipality such as Eretria, the
actions are spanning across the municipal buildings and schools, the street lighting and the
water supply & irrigation network. Athletic facilities are also targeted with selected actions,
but their consumption is not as significant. The full upgrade of the street lighting system is
foreseen, accompanied by the revamping of the high consuming buildings, the installation of
Building Energy Management Systems (BEMS) and the adoption of green procurement
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•

•

•

•

•

•

procedures, the installation of rooftop PVs and the implementation of awareness campaigns
for employees. Also, the upgrade of the pumping stations and piping of the water supply &
irrigation network is foreseen, as well as the installation of a SCADA system (actions partially
implemented already).
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Eretria, so no references to actions regarding the
necessary infrastructure to promote the actions in the private transport have been realised
(e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the implementation of
pedestrian roads and the upgrade of sidewalks). These actions should be linked with the
overall strategy and included in a future revision of the plan. As far as the private & commercial
transport is concerned, the actions focus on the penetration of more efficient vehicles,
including hybrid and e-vehicles, as well as car sharing and bike sharing system. Additional
actions include the behavioural change through awareness raising activities and promotion of
modal shift, as well as the national action for further penetration of biodiesel and bioethanol.
Agriculture. Actions in the agriculture sector focus on awareness raising activities, in order to
promote drop irrigation, the “pay as you use” card instead of standard pricing practices based
on the type and surface of cultivation, more efficient tractors and the installation of Variable
Speed Drive (VSD) controllers in the private pumps.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 6MW PVs by 2050 can contribute to the abatement of
10,341 tn of CO2 emissions by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
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baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 16.41 million
euro and is expected to mobilise along with the national instruments in place approximately 341.7
million euro.
An overall analysis of the energy savings and energy production triggered by the actions planned per
sector by 2030, 2040 and 2050 is provided in the below table.
Table 168: The expected energy impact of actions per sector in Eretria

Aggregated energy savings/
(MWh/year)
Sector

Aggregated electricity generation
(MWh/year)

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment/facilities

1,778.2

2,083.1

2,391.4

21.4

42.8

63.8

Tertiary
buildings,
equipment/facilities

3,487.9

5,450.4

7,090.6

430.9

574.5

718.1

Residential buildings

27,410.3

47,946.2

62,910.8

4,480.2

7,897.3

10,137.5

Public lighting

1,845.3

1,845.3

1,845.3

0

0

0

Transport

20,591.1

44,474.3

71,541.6

0

0

0

Agriculture

2,938.2

4,745.5

6,293.3

0

0

0

0

0

0

6,000.0

7,500.0

9,000.0

58,051.0

106,544.7

152,073.0

10,932.5

16,014.7

19,919.4

Renewable energy
All sectors

Table 169: The expected environmental impact of actions per sector in Eretria

Aggregated CO2 emission reduction
(t/year)
Sector

Municipal
Budget (in €)

Private funds
mobilised (in
€)

2030

2040

2050

Municipal
buildings,
equipment/facilities

1,833.7

1,976.2

2,076.1

7,130,000

0

Tertiary
buildings,
equipment/facilities

3,416.5

4,976.8

6,222.5

60,000

5,620,000

Residential buildings

15,352.6

27,113.7

34,750.9

90,000

77,800,000

Public lighting

2,120.2

2,120.2

2,120.2

4,200,000

0

Transport

3,426.8

7,056.6

10,462.1

2,270,000

246,470,000

Agriculture

2,871.3

4,503.5

5,539.1

255,000

5,250,000

Renewable energy

6,894.0

8,617.5

10,341.0

0

6,600,000

0.0

0.0

0.0

1,400,000

35,915.2

56,364.5

71,512.0

16,405,000

Cross-Sectoral
All sectors
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6.5

The Sustainable Energy and Climate Policy Plan of the
Municipality of Farsala
6.5.1

Introduction

The long-term energy and climate action plan for the municipality of Farsala focuses on the
identification of actions, that if implemented, will contribute to the attainment of the municipality’s
targets, in particular the 40% reduction of CO2 emissions until 2030 and the city’s decarbonisation
target by 2050. Planned actions can be divided into two categories:
•
•

Mitigation actions, aiming at reducing the energy consumption within the municipality’s
territory, as well as CO2 emissions; and
Adaptation actions, aiming at tackling a variety of challenges related to climate change.

These actions are well aligned with existing EU, national and regional policies in place for 2030 (or
earlier), and aim to contribute to the ambitious targets set for the long term horizon.
The impact of each action has been quantified, in terms of energy savings, renewable energy produced
and CO2 emissions reduction. The estimated investment cost for implementing these actions has also
been estimated, and possible funding sources have been identified.
Besides specific actions, the plan includes a Baseline Emission Inventory for 2011 and a Risk and
Vulnerability Assessment (RVA) analysis. In addition, appropriate monitoring indicators have been
identified for both mitigation and adaptation actions, to allow the municipality to evaluate progress in
implementing planned activities. Finally, a clear organisational structure is outlined to ensure the
effective coordination of different local authority departments and facilitate collaboration with
external organisations.

6.5.2

Current state of play

The municipality of Farsala joined the Covenant of Mayors initiative in July 2012. Subsequently it
developed a Sustainable Energy Action plan for 2020 that has guided numerous activities implemented
in the last decade. This has been thoroughly considered in the long term planning of the municipality.
The Baseline Emission Inventory presented in the table below is from the Sustainable Energy Action
plan for 2020, with 2011 as the baseline year. It covers key consumption sectors within the
municipality, including the municipal, residential, tertiary, agricultural and transport sector.
The Baseline Emission Inventory developed for the Sustainable Energy Action plan for 2020 has been
revised to reflect better quality data available for the same baseline year, namely 2011. More
specifically, estimates for diesel consumption in the residential and tertiary sector have been revised,
as well as electricity for public lighting.
In terms of methodology, “Standard” emission factors were used based on the IPCC 2006 Guidelines.
The CO2 emissions factor for electricity has been adjusted by taking into account renewable energy
sources, whilst the emission factor of diesel has been adjusted to reflect the penetration of biodiesel
by 6.5% in the baseline year.
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Table 170: The Municipality of Farsala Baseline Emission Inventory

Sector

Energy Consumption (MWh)

CO2 Emissions (tn)

4,310

2,222

Residential buildings

107,070

40,627

Tertiary buildings and facilities

23,459

14,626

Public lighting

3,481

2,579

Public transport

1,057

264

Private and commercial transport

95,033

23,696

Agriculture

84,029

29,499

Total

318,438

113,512

RES production

23,024

-

Municipal buildings and facilities

The emissions’ distribution per sector and fuel is presented in the figure below.

Figure 45: The Municipality of Farsala emissions’ distribution

A Risk and Vulnerability Assessment (RVA) analysis was conducted. The climate risks identified for the
municipality are presented in the table below.
Table 171: The Municipality of Farsala Climate Hazards

Hazard
probability

Impact of
hazard

Expected
change in
hazard intensity

Expected
change in
hazard impact

Timeframe

Extreme heat

Medium

Medium

Increase

Increase

Mid-term

Droughts & water
scarcity

Medium

Medium

Increase

Increase

Long-term

Flash / surface
floods

Medium

Medium

Increase

Increase

Mid-term

High

High

Increase

Increase

Short-term

Climate hazards

Forest fire

Considering the above-mentioned climate risks, the vulnerability analysis per sector is presented
below.
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Table 172: The Municipality of Farsala Vulnerability Assessment

Climate hazards

Extreme heat

Droughts & water scarcity

Flash / surface floods

Forest fire

6.5.3

Vulnerable Sectors

Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Energy

Low

Water

High

Agriculture & forestry

Medium

Environment & Biodiversity

Medium

Transport

Medium

Health

Medium

Agriculture & forestry

Medium

Buildings

Medium

Health

Medium

Energy

Medium

Agriculture & forestry

Medium

Buildings

Medium

Environment & Biodiversity

High

Vision

The local authority is envisaging a sustainable future that protects the environment and human health.
Inspired by the Covenant of Mayor’s targets for climate change mitigation for 2030, as well as the EU
decarbonisation vision for 2050, the long-term energy and climate action plan for the municipality of
Farsala has set an emission reduction target of 62% by 2030 and 97% by 2050 respectively. It also
includes an intermediary target of 82% by 2040, which should the circumstances allow, in terms of the
scheduling of planned activities, may contribute to the EU target of 55% by 2030. The specific targets
set by the municipality are presented in the table below.
Table 173: The Municipality of Farsala targets

Targets

2030

2040

2050

Reduction in energy consumption (%)

30%

49%

66%

Increase in renewable energy production (%)

11%

12%

12%

CO2 emissions reduction target (%)

62%

82%

97%

6.5.4

Sustainable energy actions up to 2050

The Municipality of Farsala action plan outlines a plethora of mitigation actions, covering all key
sectors, including the municipal, residential, tertiary, agricultural and transport sector.
Overall, actions, along with their scheduling, are aligned to Greece’s National Energy and Climate Plan
for 2030 and the National Roadmap for 2050, as well as the new EU Renovation wave strategy
(COM(2020)662). This is expected to help affected parties benefit from national/ regional financial
programmes and funds and in turn facilitate the implementation of the actions. In addition, other
municipal plans have been thoroughly considered, such as the municipality’s Business Plan for 20142019 and the Local Waste Management Plan.
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Key actions included in the action plan for each sector include:
•

•

•
•

•

•

Municipal buildings, infrastructure and facilities - Energy upgrade of street lighting, energy
efficiency interventions on municipal buildings, schools, and athletic facilities, upgrade of the
water supply & irrigation network, installation of Building Energy Management Systems
(BEMS), adoption of green procurement procedures for purchasing high energy efficiency
appliances, installation of PVs (e.g. on rooftops of schools) and training/awareness raising
campaigns for civil servants.
Residential buildings - buildings’ façade renovations (e.g. insulation of walls and roofs, and
installation of double glazing windows), installation of PVs on rooftops, use of more energy
efficient appliances, installation of solar collectors, replacement of oil boilers with more
efficient heating solutions (such as heat pumps, and natural gas boilers), as well as awareness
raising campaigns for encouraging the implementation of energy efficiency interventions, but
also for promoting available funding programmes, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings – Besides most actions outlined for the residential sector, the installation of
HVAC systems and the integration of BEMS.
Transport (municipal and private) – the promotion of eco-driving, more efficient vehicles,
gradual uptake of hybrid and electric vehicles and hybrid, further penetration of biodiesel and
bioethanol, as well as car sharing and bike sharing system
Agriculture - awareness raising campaigns, the “pay as you use” card (instead of standard
pricing based on the type and surface of cultivation), drop irrigation, more efficient tractors
and the installation of Variable Speed Drive (VSD) controllers in private pumps.
Renewable Energy - installation of PVs on rooftops and other locations (using net-metering),
and the installation of larger PV plants.

It should be noted that the municipality plans to implement the exemplar green rural community of
Megalos Evidrios Farsalo pilot. This targets different sectors, and aims to implement a vast, versatile
palette of solutions/actions to successfully illustrate a sustainable community model that respects the
environment, citizens and future generations, demonstrate Innovative solutions, and promote social
and economic inclusion.
Actions to address energy poverty have also been incorporated into the plan, such as establishing an
energy poverty office in the municipality, and promoting and facilitating prosumerism.
Finally, numerous adaptation actions have been identified and included in the Action Plan, for each
vulnerable sector and climate hazard.
The estimated energy savings and renewable energy produced by the actions by 2030, 2040 and 2050
are presented in the table below per sector. Subsequently, estimated CO2 reductions, along with
investments triggered by the actions are also presented.
Table 174: The expected energy impact of actions - Municipality of Farsala

Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment and facilities

1,713

2,396

2,880

2,438

2,475

2,511

Residential buildings

43,291

71,710

85,764

1,927

2,825

3,588
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Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Tertiary buildings,
equipment and facilities

7,938

10,114

12,319

195

325

455

Public lighting

1,234

1,234

1,234

-

-

-

Private transport

26,999

51,850

83,781

-

-

-

Agriculture

13,071

19,079

24,967

-

-

-

-

-

-

31,820

31,820

31,820

94,246

156,384

210,945

36,380

37,445

38,374

Renewable energy
production
All sectors

Table 175: The expected costs and environmental impact of actions - Municipality of Farsala

Aggregated CO2 emission reduction
(t/year)

Municipal
Budget
(in K€)

Private funds
mobilised
(in K€)

Sector

2030

2040

2050

Municipal buildings,
equipment and facilities

3,764

3,974

4,114

11,710

-

Residential buildings

20,908

32,631

39,359

950

111,950

Tertiary buildings,
equipment and facilities

7,582

9,369

11,252

60

14,670

Public lighting

1,418

1,418

1,418

1,630

-

Private transport

5,852

10,837

16,538

1,900

404,150

Agriculture

7,474

10,799

14,188

780

23,760

Renewable energy
production

23,579

23,579

23,579

0

23,650

All sectors

70,577

92,605

110,447

17,030

578,180

It should be noted that for actions involving a fuel switch, such as replacing oil boilers with heat pumps
and conventional vehicles to electric vehicles, related increases in emissions (as a result for example
of electricity having a higher emission factor compared to diesel) have been taken into account when
estimated impacts.

6.6

The Sustainable Energy and Climate Policy Plan of the
municipality of Festos
6.6.1

Introduction

The long term energy and climate action plan for the municipality of Festos focuses on the
identification of those mitigation and adaptation actions, that if implemented, will contribute to the
attainment of the municipality’s aims, for 40% emissions reduction until 2030 and decarbonisation
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(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
This long term action plan utilises as a base the Sustainable Energy Action Plan of the municipality of
Festos, that was approved by the municipal council in 2012, and is already in place for 2020, and
introduces the following new and to some extent innovative elements:
•

•
•

•

•

•

•

The Baseline Emission Inventory of the 2020 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A Risk and Vulnerability Assessment (RVA) analysis is conducted, while a series of adaptation
actions in line with the needs acknowledged, are adopted. The RVA analysis is fully developed
and aligned with the recent guidelines by the Covenant of Mayors. The variety of adaptation
actions spans the following sectors: health, water resources, building infrastructure, tourism,
agriculture, biodiversity and energy. Moreover, these actions are linked with the priorities set
in the Regional Adaptation Plan, in order to better serve integrated planning and multilevel
governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a mix of actions for 2030 is adopted, in line with the national
and regional policy planning priorities in place, at the time of its development. Every sector of
the local community and economy has been included, beyond the municipal equipment and
facilities, such as the residential, the transportation and the tertiary sector. Overall, the
mitigation actions included in the plan are aligned and linked with the national policies for
2030 and 2050 (National Energy and Climate Plan and National Roadmap for 2050), as well as
the recently launched EU strategies that have not been yet transposed in the national
legislation (e.g. Renovation Wave).
Waste, Agriculture and Public Transport, although not included in the baseline emission
inventory by the municipality, are considered three key sectors, especially in sight of 2050
planning. To this end, a series of actions in these sectors are also being scheduled;
nevertheless, for methodological consistency, the expected impact of these actions is not
considered in the emission reduction targets.
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Festos, so no links with the actions envisaged there could
be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
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This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.

6.6.2

Current state of play

For the Municipality of Festos, the year 2011 has been maintained as the baseline year. The 2010
Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into force on
01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of Festos was
formulated in 2011 in its current form, from the merge of the municipalities of Zaros, Tympaki and
Moires). Therefore, 2011 was the first year that consistent data was available for the newly formed
Municipality of Festos.
The Municipality of Festos has already published a SEAP setting a 20% emissions reduction target until
2020. This plan has been upgraded into a long term energy and climate plan with targets for 2030,
2040 and 2050. The energy and emissions data for the baseline year are presented on the following
table.
Table 176: Festos’ energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

1,357

1,158

Tertiary buildings, equipment/facilities

190,916

202,785

Residential buildings

217,234

94,405

Public lighting

2,677

3,076

Municipal fleet

940

249

Private and commercial transport

26,251

6,694

Total

439,374

308,366

Sector
Municipal buildings, equipment/facilities

The emissions’ distribution per sector and fuel is presented in Figure 4.
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Figure 46: CO2 emissions per sector and fuels in Festos

A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 177: Climate Change Risks’ Assessment for Festos

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

High

High

Increase

Increase

Mid-term

Heavy rainfall

Medium

High

Increase

Increase

Mid-term

Floods

Medium

High

Increase

Increase

Mid-term

Sea level rise

Low

Medium

Increase

Increase

Long-term

Droughts & water
scarcity

Low

High

Increase

Increase

Long-term

Medium

Medium

Increase

Increase

Long-term

Landslide

Low

Medium

Increase

Increase

Long-term

Forest fire

High

High

Increase

Increase

Mid-term

Medium

Low

Increase

Increase

Mid-term

Water-borne disease

Low

Low

Increase

Increase

Long-term

Vector-borne disease

Low

Low

Increase

Increase

Long-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Medium

Medium

Increase

Increase

Long-term

Hazard
probability

Extreme heat

Climate hazards

Severe wind

Saltwater intrusion
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Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
Table 178: Vulnerabilities’ Assessment per sector for Festos

Climate hazards

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Tourism

Low

Energy

Low

Buildings

Medium

Energy

Low

Buildings

Medium

Energy

Medium

Buildings

Low

Agriculture & forestry

Low

Water

Low

Environment & Biodiversity

Low

Tourism

Low

Energy

Low

Agriculture & forestry

Low

Water

Low

Environment & Biodiversity

Low

Health

Low

Tourism

Low

Buildings

Low

Energy

Low

Buildings

Low

Energy

Low

Buildings

Medium

Health

Medium

Agriculture & Forestry

Medium

Environment & Biodiversity

Medium

Tourism

Medium

Health

Low

Water

Medium

Environment & Biodiversity

Low

Water-borne disease

Health

Medium

Vector-borne disease

Health

Medium

Airborne disease

Health

Medium

Insect infestation

Health

Medium

Extreme heat

Heavy rainfall
Floods
Sea level rise

Droughts & water scarcity

Severe wind
Landslide
Forest fire

Saltwater intrusion
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6.6.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 179.
Table 179: The municipality of Festos targets

Targets

2030

2040

2050

Reduction in energy use (%)

23.12

40.46

53.76

RES contribution to energy demand (%)

8.43

11.12

15.59

CO2 emission reduction potential (%)

43.02

63.27

81.77

6.6.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Festos comprises of a
multitude of sustainable actions spreading in every economic and social sector. These actions, as noted
in the introductory section, are well aligned with the existing EU, national and regional policies in place
for 2030, and adopt their ambitious trend for the long term horizon. The rationale behind the
alignment of the local strategic planning with the wider environment is serving on one hand the multilevel governance principles, and on the other hand ensures that these policies will be served in the
future to a significant degree by the respective national/ regional financing programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

Municipal buildings, infrastructure and facilities. For a rural municipality such as Festos, the
actions are spanning across the municipal buildings and schools, the street lighting and the
water supply & irrigation network. The full upgrade of the street lighting system is foreseen,
accompanied by the revamping of the high consuming buildings, the installation of Building
Energy Management Systems (BEMS) and the adoption of green procurement procedures, the
installation of rooftop PVs and the implementation of awareness campaigns for employees.
Also, the upgrade of the pumping stations and piping of the water supply & irrigation network
is foreseen, as well as the installation of a SCADA system (actions partially implemented
already).
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 273

•

•

•

•

•

needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Festos, so no references to actions regarding the
necessary infrastructure to promote the actions in the private transport have been realised
(e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the implementation of
pedestrian roads and the upgrade of sidewalks). These actions should be linked with the
overall strategy and included in a future revision of the plan. As far as the private & commercial
transport is concerned, the actions focus on the penetration of more efficient vehicles,
including hybrid and e-vehicles, as well as car sharing and bike sharing system. Additional
actions include the behavioural change through awareness raising activities and promotion of
modal shift, as well as the national action for further penetration of biodiesel and bioethanol.
Agriculture. Actions in the agriculture sector focus on awareness raising activities, in order to
promote drop irrigation, the “pay as you use” card instead of standard pricing practices based
on the type and surface of cultivation, more efficient tractors and the installation of Variable
Speed Drive (VSD) controllers in the private pumps.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 11.4 MW PVs and 5.25 MW wind parks by 2050 can
contribute to the abatement of 33,220 tn of CO2 emissions by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 9.46 million euro
and is expected to mobilise along with the national instruments in place approximately 850 million
euro. An overall analysis of the energy savings and energy production triggered by the actions planned
per sector by 2030, 2040 and 2050 is provided in the below table.
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Table 180: The expected energy impact of actions per sector in Festos

Aggregated energy savings/
(MWh/year)

Aggregated electricity
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal
buildings,
equipment/facilities

309.3

550.1

707.9

54.0

108.0

162.0

Tertiary
buildings,
equipment/facilities

49,413.0

73,597.5

91,961.9

5,392.5

7,396.6

9,400.6

Residential buildings

43,349.8

88,180.5

121,312.0

9,421.4

17,711.6

30,033.8

Public lighting

2,034.6

2,034.6

2,034.6

0.0

0.0

0.0

Transport

6,492.5

13,421.2

20,203.2

0.0

0.0

0.0

0.0

0.0

0.0

22,162.5

23,662.5

28,912.5

101,599.2

177,783.9

236,219.5

37,030.4

48,878.7

68,508.9

Renewable energy
All sectors

Table 181: The expected environmental impact of actions per sector in Festos

Aggregated CO2 emission reduction (t/year)
Sector

2030

2040

2050

Municipal
Budget (in €
thousands)

Municipal buildings,
equipment/facilities

335.1

608.4

773.8

6,518

0

Tertiary buildings,
equipment/facilities

61,857.3

89,800.1

111,090.6

60

63,020

Residential
buildings

41,205.5

72,186.7

100,329.5

90

157,347

Public lighting

2,337.7

2,337.7

2,337.7

1,250

0

Transport

1,451.5

2,973.3

4,391.5

1,542

609,256

Renewable energy

25,464.7

27,188.2

33,220.5

0.0

20,415

All sectors

132,651.8

195,094.4

252,143.5

9,460

850,038

6.7

Private funds
mobilised (in
€ thousands)

The Sustainable Energy and Climate Policy Plan of the
Municipality of Ilioupoli
6.7.1

Introduction

The long-term energy and climate action plan for the municipality of Ilioupoli focuses on the
identification of actions, that if implemented, will contribute to the attainment of the municipality’s
targets, in particular the 40% reduction of CO2 emissions until 2030 and the city’s decarbonisation
target by 2050. Planned actions can be divided into two categories:
•

Mitigation actions, aiming at reducing the energy consumption within the municipality’s
territory, as well as CO2 emissions; and
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•

Adaptation actions, aiming at tackling a variety of challenges related to climate change.

These actions are well aligned with existing EU, national and regional policies in place for 2030 (or
earlier) and aim to contribute to the ambitious targets set for the long term horizon.
The impact of each action has been quantified, in terms of energy savings, renewable energy produced
and CO2 emissions reduction. The estimated investment cost for implementing these actions has also
been estimated, and possible funding sources have been identified.
Besides specific actions, the plan includes a Baseline Emission Inventory for 2011 and a Risk and
Vulnerability Assessment (RVA) analysis. In addition, appropriate monitoring indicators have been
identified for both mitigation and adaptation actions, to allow the municipality to evaluate progress in
implementing planned activities. Finally, a clear organisational structure is outlined to ensure the
effective coordination of different local authority departments and facilitate collaboration with
external organisations.

6.7.2

Current state of play

The municipality of Ilioupoli joined the Covenant of Mayors initiative in April 2011. Subsequently it
developed a Sustainable Energy Action plan for 2020 that has guided many of the activities
implemented in the last decade. This has been thoroughly considered in the long term planning of the
municipality.
The Baseline Emission Inventory presented in the table below is from the Sustainable Energy Action
plan for 2020, with 2009 as the baseline year. It covers key consumption sectors within the
municipality, including the municipal, residential, tertiary, agricultural and transport sector.
In terms of methodology, “Standard” emission factors re used based on the IPCC 2006 Guidelines. The
CO2 emissions factor for electricity has been adjusted by taking into account renewable energy sources,
whilst the emission factor of diesel has been adjusted to reflect the penetration of biodiesel by 6.5%
in the baseline year.
Table 182: The Municipality of Ilioupoli Baseline Emission Inventory

Sector

Energy Consumption (MWh)

CO2 Emissions (tn)

Municipal buildings and facilities

10,941

4,919

Residential buildings

308,197

179,914

Tertiary buildings and facilities

71,022

73,380

Public lighting

4,364

5,014

Public transport

3,359

867

Private and commercial transport

491,036

122,702

Total

888,918

386,796

The Risk and Vulnerability Assessment (RVA) analysis conducted thoroughly considered the Regional
Adaptation Plan to Climate Change for Attica. The climate risks identified for the municipality are
presented in the table below.
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Table 183: The Municipality of Ilioupoli Climate Hazards

Hazard
probability

Impact of
hazard

Expected
change in
hazard intensity

Expected
change in
hazard impact

Timeframe

Extreme heat

High

Medium

Increase

Increase

Mid-term

Flash / surface
floods

Medium

Medium

Increase

Increase

Mid-term

High

High

Increase

Increase

Short-term

Climate hazards

Forest fire

Considering the above-mentioned climate risks, the vulnerability analysis per sector is presented
below.
Table 184: The Municipality of Ilioupoli Vulnerability Assessment

Climate hazards

Vulnerable Sectors

Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Energy

Low

Buildings

Medium

Transport

Medium

Health

Medium

Buildings

Medium

Health

Medium

Environment & Biodiversity

High

Energy

Medium

Extreme heat

Flash / surface floods

Forest fire

6.7.3

Vision

The local authority is envisaging a sustainable future that protects the environment and human health.
Inspired by the Covenant of Mayor’s targets for climate change mitigation for 2030, as well as the EU
decarbonisation vision for 2050, the long-term energy and climate action plan for the municipality of
Ilioupoli has set an emission reduction target of 70% by 2050. The specific targets set by the
municipality are presented in the table below.
Table 185: The Municipality of Ilioupoli Targets

Targets

2030

2040

2050

Reduction in energy consumption (%)

34%

60%

86%

Increase in renewable energy production (%)

2%

4%

5%

CO2 emissions reduction target (%)

31%

53%

70%

6.7.4

Sustainable energy actions up to 2050

The Municipality of Ilioupoli action plan outlines a plethora of mitigation actions, covering all key
sectors, including the municipal, residential, tertiary and transport sector.
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Overall, actions, along with their scheduling, are aligned to Greece’s National Energy and Climate Plan
for 2030 and the National Roadmap for 2050, as well as the new EU Renovation wave strategy
(COM(2020)662). This is expected to help affected parties benefit from national/regional financial
programmes and funds and in turn facilitate the implementation of the actions. In addition, other
municipal plans have been thoroughly considered, such as the municipality’s Business Plan for 20142019.
Key actions included in the action plan for each sector include:
•

•

•
•

•

Municipal buildings, infrastructure and facilities - Energy upgrade of street lighting, energy
efficiency interventions on municipal buildings, schools, and athletic facilities, upgrade of the
water supply & irrigation network, installation of Building Energy Management Systems
(BEMS), adoption of green procurement procedures for purchasing high energy efficiency
appliances, installation of PVs (e.g. on rooftops of schools) and training/awareness raising
campaigns for civil servants.
Residential buildings - buildings’ façade renovations (e.g. insulation of walls and roofs, and
installation of double glazing windows), installation of PVs on rooftops, use of more energy
efficient appliances, installation of solar collectors, replacement of oil boilers with more
efficient heating solutions (such as heat pumps, and natural gas boilers), as well as awareness
raising campaigns for encouraging the implementation of energy efficiency interventions, but
also for promoting available funding programmes, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings – Besides most actions outlined for the residential sector, the installation of
HVAC systems and the integration of BEMS.
Transport (municipal and private) – the promotion of eco-driving, more efficient vehicles,
gradual uptake of hybrid and electric vehicles and hybrid, further penetration of biodiesel and
bioethanol, as well as car sharing and bike sharing system
Renewable Energy - installation of PVs on rooftops and other locations (using net-metering).

Actions to address energy poverty have also been incorporated into the plan, such as establishing an
energy poverty office in the municipality and promoting and facilitating prosumerism.
Finally, numerous adaptation actions have been identified and included in the Action Plan, for each
vulnerable sector and climate hazard.
The estimated energy savings and renewable energy produced by the actions by 2030, 2040 and 2050
are presented in the table below per sector. Subsequently, estimated CO2 reductions, along with
investments triggered by the actions are also presented.
Table 186: The expected energy impact of actions - Municipality of Ilioupoli

Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment and facilities

1,451

2,702

3,638

105

210

315

Residential buildings

107,120

186,593

250,803

8,922

17,221

24,276

Tertiary buildings,
equipment and facilities

21,938

33,259

42,430

4,089

8,178

12,267
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Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Public lighting

3,400

3,400

3,400

-

-

-

165,952

304,764

468,356

-

-

-

-

-

-

3,000

6,000

9,000

299,860

530,718

768,627

16,116

31,609

45,858

Private transport
Renewable energy
production
All sectors

Table 187: The expected costs and environmental impact of actions - Municipality of Ilioupoli

Aggregated CO2 emission reduction
(t/year)

Municipal
Budget (in K€)

Private funds
mobilised (in
K€)

Sector

2030

2040

2050

Municipal buildings,
equipment and facilities

1,102

1,865

2,382

10,950

-

Residential buildings

51,118

91,539

115,130

645

574,270

Tertiary buildings,
equipment and facilities

27,213

42,942

56,610

60

111,760

Public lighting

3,906

3,906

3,906

3,180

-

Private transport

32,020

57,259

82,261

16,080

1,172,190

Renewable energy
production

3,447

6,894

10,341

-

6,600

118,806

204,405

270,630

30,915

1,864,820

All sectors

It should be noted that for actions involving a fuel switch, such as replacing oil boilers with heat pumps
and conventional vehicles to electric vehicles, related increases in emissions (as a result for example
of electricity having a higher emission factor compared to diesel) have been taken into account when
estimated impacts.

6.8

The Sustainable Energy and Climate Policy Plan of the
Municipality of Loutraki-Perachora-Agioi Theodoroi
6.8.1

Introduction

The long-term energy and climate action plan for the municipality of Loutraki-Perachora-Agioi
Theodoroi focuses on the identification of actions, that if implemented, will contribute to the
attainment of the municipality’s targets, in particular the 40% reduction of CO2 emissions until 2030
and the city’s decarbonisation target by 2050. Planned actions can be divided into two categories:
•
•

Mitigation actions, aiming at reducing the energy consumption within the municipality’s
territory, as well as CO2 emissions; and
Adaptation actions, aiming at tackling a variety of challenges related to climate change.
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These actions are well aligned with existing EU, national and regional policies in place for 2030 (or
earlier) and aim to contribute to the ambitious targets set for the long term horizon.
The impact of each action has been quantified, in terms of energy savings, renewable energy produced
and CO2 emissions reduction. The estimated investment cost for implementing these actions has also
been estimated, and possible funding sources have been identified.
Besides specific actions, the plan includes a Baseline Emission Inventory for 2011 and a Risk and
Vulnerability Assessment (RVA) analysis. In addition, appropriate monitoring indicators have been
identified for both mitigation and adaptation actions, to allow the municipality to evaluate progress in
implementing planned activities. Finally, a clear organisational structure is outlined to ensure the
effective coordination of different local authority departments and facilitate collaboration with
external organisations.

6.8.2

Current state of play

The 2010 Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into
force on 01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) in Greece into 325 municipalities. Therefore, the
municipality of Loutraki-Perachora-Agioi Theodoroi was formed in 2011 in its current form, from the
merge of the former municipalities of Agioi Theodoroi and Loutraki-Perachora.
The municipality of Loutraki-Perachora joined the Covenant of Mayors initiative in January 2010.
Subsequently it developed a Sustainable Energy Action plan for 2020 that has guided many of the
activities implemented in the last decade. Nevertheless, as the plan only partially covers the territory
of the municipality of Loutraki-Perachora-Agioi Theodoroi, it has not been further considered.
Therefore, a new Baseline Emission Inventory was developed and is presented in the table below. It
covers key consumption sectors within the municipality, including the municipal, residential, tertiary,
agricultural and transport sector. The year 2011 was chosen as the baseline year, as this was the first
year that data were available for the newly formed municipality. In terms of methodology, “Standard”
emission factors were used based on the IPCC 2006 Guidelines. The CO2 emissions factor for electricity
has been adjusted by taking into account renewable energy sources, whilst the emission factor of
diesel has been adjusted to reflect the penetration of biodiesel by 6.5% in the baseline year.
Table 188: The Municipality of Loutraki-Perachora-Agioi Theodoroi Baseline Emission Inventory

Sector

Energy Consumption (MWh)

CO2 Emissions (tn)

6,758

6,296

Residential buildings

157,308

85,035

Tertiary buildings and facilities

62,792

65,949

Public lighting

3,325

3,774

Public transport

2,308

577

Private and commercial transport

162,500

40,522

Agriculture

11,924

9,864

Total

406,915

212,017

1,556

-

Municipal buildings and facilities

RES production
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The emissions’ distribution per sector and fuel is presented in the figure below.

Figure 47: The Municipality of Loutraki-Perachora-Agioi Theodoroi emissions’ distribution

The Risk and Vulnerability Assessment (RVA) analysis conducted thoroughly considered the Regional
Adaptation Plan to Climate Change for the Peloponnese. The climate risks identified for the
municipality are presented in the table below.
Table 189: The Municipality of Loutraki-Perachora-Agioi Theodoroi Climate Hazards

Hazard
probability

Impact of
hazard

Expected
change in
hazard intensity

Expected
change in
hazard impact

Timeframe

High

Medium

Increase

Increase

Mid-term

Droughts & water
scarcity

Medium

Medium

Increase

Increase

Long-term

Flash / surface
floods

Medium

Medium

Increase

Increase

Long-term

Sea level rise

Low

Medium

No change

No change

Long-term

Forest fire

High

High

Increase

Increase

Short-term

Climate hazards
Extreme heat

Considering the above-mentioned climate risks, the vulnerability analysis per sector is presented
below.
Table 190: The Municipality of Loutraki-Perachora-Agioi Theodoroi Vulnerability Assessment

Climate hazards
Extreme heat

Vulnerable Sectors

Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Energy

Low

Tourism

Medium
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Climate hazards

Vulnerable Sectors

Vulnerability Level

Water

High

Agriculture & forestry

Medium

Environment & Biodiversity

Medium

Health

Low

Tourism

Medium

Buildings

Medium

Transport

Medium

Health

Medium

Agriculture & forestry

Medium

Buildings

Low

Agriculture & forestry

Low

Environment & Biodiversity

Low

Tourism

Low

Transport

Low

Buildings

Medium

Droughts & water scarcity

Flash / surface floods

Sea level rise

Forest fire

6.8.3

Health

Medium

Agriculture & Forestry

Medium

Environment & Biodiversity

Medium

Tourism

Medium

Energy

Medium

Vision

The local authority is envisaging a sustainable future that protects the environment and human health.
Inspired by the Covenant of Mayor’s targets for climate change mitigation for 2030, as well as the EU
decarbonisation vision for 2050, the long-term energy and climate action plan for the municipality of
Loutraki-Perachora-Agioi Theodoroi has set an emission reduction target of 73% by 2030 and 97% by
2050 respectively. It also includes an intermediary target of 86% by 2040. The specific targets set by
the municipality are presented in the table below.
Table 191: The Municipality of Loutraki-Perachora-Agioi Theodoroi Targets

Targets

2030

2040

2050

Reduction in energy consumption (%)

31%

53%

75%

Increase in renewable energy production (%)

22%

22%

23%

CO2 emissions reduction target (%)

73%

86%

97%

6.8.4

Sustainable energy actions up to 2050

The Municipality of Loutraki-Perachora-Agioi Theodoroi action plan outlines a plethora of mitigation
actions, covering all key sectors, including the municipal, residential, tertiary, agricultural and transport
sector.
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Overall, actions, along with their scheduling, are aligned to Greece’s National Energy and Climate Plan
for 2030 and the National Roadmap for 2050, as well as the new EU Renovation wave strategy
(COM(2020)662). This is expected to help affected parties benefit from national/ regional financial
programmes and funds and in turn facilitate the implementation of the actions. In addition, other
municipal plans have been thoroughly considered, such as the municipality’s Business Plan for 20142019, the Sustainable Urban Mobility Plan (SUMP) and the Local Waste Management Plan.
Key actions included in the action plan for each sector include:
•

•

•
•

•

•

Municipal buildings, infrastructure and facilities - Energy upgrade of street lighting, energy
efficiency interventions on municipal buildings, schools, and athletic facilities, upgrade of the
water supply & irrigation network, installation of Building Energy Management Systems
(BEMS), adoption of green procurement procedures for purchasing high energy efficiency
appliances, installation of PVs (e.g. on rooftops of schools) and training/awareness raising
campaigns for civil servants.
Residential buildings - buildings’ façade renovations (e.g. insulation of walls and roofs, and
installation of double glazing windows), installation of PVs on rooftops, use of more energy
efficient appliances, installation of solar collectors, replacement of oil boilers with more
efficient heating solutions (such as heat pumps, and natural gas boilers), as well as awareness
raising campaigns for encouraging the implementation of energy efficiency interventions, but
also for promoting available funding programmes, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings – Besides most actions outlined for the residential sector, the installation of
HVAC systems and the integration of BEMS.
Transport (municipal and private) – the promotion of eco-driving, more efficient vehicles,
gradual uptake of hybrid and electric vehicles and hybrid, further penetration of biodiesel and
bioethanol, as well as car sharing and bike sharing system
Agriculture - awareness raising campaigns, the “pay as you use” card (instead of standard
pricing based on the type and surface of cultivation), drip irrigation, more efficient tractors
and the installation of Variable Speed Drive (VSD) controllers in private pumps.
Renewable Energy - installation of PVs on rooftops and other locations (using net-metering),
and the installation of larger PV plants.

Actions to address energy poverty have also been incorporated into the plan, such as establishing an
energy poverty office in the municipality, and promoting and facilitating prosumerism.
Finally, numerous adaptation actions have been identified and included in the Action Plan, for each
vulnerable sector and climate hazard.
The estimated energy savings and renewable energy produced by the actions by 2030, 2040 and 2050
are presented in the table below per sector. Subsequently, estimated CO2 reductions, along with
investments triggered by the actions are also presented.
Table 192: The expected energy impact of actions in Loutraki-Perachora-Agioi Theodoroi

Aggregated energy savings
(MWh/year)

Aggregated renewable energy
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment and facilities

1,280

2,160

2,781

1,480

1,544

1,606
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Aggregated energy savings
(MWh/year)
Sector

Aggregated renewable energy
generation (MWh/year)

2030

2040

2050

2030

2040

2050

Residential buildings

49,350

84,622

109,753

3,632

5,149

6,368

Tertiary buildings,
equipment and facilities

19,638

24,582

29,781

611

917

1,223

Public lighting

2,075

2,075

2,075

-

-

-

Private transport

46,971

90,259

145,930

-

-

-

Agriculture

2,625

4,035

5,141

-

-

-

-

-

-

79,000

79,750

80,500

121,939

207,733

295,461

84,724

87,360

89,696

Renewable energy
production
All sectors

Table 193: The expected costs and environmental impact of actions - Municipality of Loutraki-Perachora-Agioi Theodoroi

Aggregated CO2 emission reduction
(t/year)

Municipal
Budget (in K€)

Private funds
mobilised (in
K€)

Sector

2030

2040

2050

Municipal buildings,
equipment and facilities

2,757

3,418

3,641

22,540

-

Residential buildings

26,112

39,969

48,867

950

151,760

Tertiary buildings,
equipment and facilities

21,298

26,215

31,507

60

28,670

Public lighting

2,384

2,384

2,384

9,640

-

Private transport

8,445

14,888

21,172

10,600

472,520

Agriculture

2,548

3,945

4,776

190

3,610

Renewable energy
production

90,771

91,633

92,495

-

60,300

All sectors

154,315

182,453

204,842

43,980

716,860

It should be noted that for actions involving a fuel switch, such as replacing oil boilers with heat pumps
and conventional vehicles to electric vehicles, related increases in emissions (as a result for example
of electricity having a higher emission factor compared to diesel) have been taken into account when
estimated impacts.
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6.9

The Sustainable Energy and Climate Policy Plan of the
municipality of Pylos-Nestor
6.9.1

Introduction

The long term energy and climate action plan for the municipality of Pylos-Nestor focuses on the
identification of those mitigation and adaptation actions, that if implemented, will contribute to the
attainment of the municipality’s aims, for 40% emissions reduction until 2030 and decarbonisation
(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
This long term action plan utilises as a base the Sustainable Energy and Climate Action Plan of the
municipality of Pylos-Nestor, that was approved by the municipal council in 2018, and is already in
place for 2030, and introduces the following new and to some extent innovative elements:
•

•
•

•

•

•

The Baseline Emission Inventory of the 2030 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A revised version of the Risk and Vulnerability Assessment (RVA) analysis conducted in the
previous plan has been elaborated, while a series of adaptation actions in line with the needs
acknowledged, are adopted. The RVA analysis is fully developed and aligned with the recent
guidelines by the Covenant of Mayors. The variety of adaptation actions spans the following
sectors: health, water resources, building infrastructure, tourism, agriculture, biodiversity and
energy. Moreover, these actions are linked with the priorities set in the Regional Adaptation
Plan, in order to better serve integrated planning and multilevel governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a different mix of actions for 2030 is adopted, in line with the
national and regional policy planning priorities in place, at the time of its development. Every
sector of the local community and economy has been included, beyond the municipal
equipment and facilities, such as the agricultural, the residential, the transportation and the
tertiary sector. Overall, the mitigation actions included in the plan are aligned and linked with
the national policies for 2030 and 2050 (National Energy and Climate Plan and National
Roadmap for 2050), as well as the recently launched EU strategies that have not been yet
transposed in the national legislation (e.g. Renovation Wave).
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Pylos-Nestor, so no links with the actions envisaged there
could be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
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of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.

6.9.2

Current state of play

For the Municipality of Pylos-Nestor, the year 2011 has been maintained as the baseline year. The 2010
Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came into force on
01/01/2011, merged 900 municipalities and 133 communities (formed under Law 2539/1997,
Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of Pylos-Nestorwas
formulated in 2011 in its current form, from the merge of the municipalities of Pylos, Methoni, Koroni,
Papaflessas, Chiliochoria and Nestoros). Therefore, 2011 was the first year that consistent data was
available for the newly formed Municipality of Pylos-Nestor.
The Municipality of Pylos-Nestorhas already published a SECAP setting a 40% emissions reduction
target until 2030. Nevertheless, further action is needed to contribute to the EU aspiring long term
vision of carbon neutrality, since the energy consumption and CO2 emissions of the Municipality have
to significantly be reduced. The energy and emissions data for the baseline year are presented on the
following table.
Table 194: Pylos-Nestor’s energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

Municipal buildings, equipment/facilities

4,675

4,294

Tertiary buildings, equipment/facilities

33,064

25,792

Residential buildings

54,348

36,612

Public lighting

8,153

7,859

Municipal fleet

1,058

264

Public transport

1,704

426

Private and commercial transport

95,134

23,718

Agriculture

36,719

14,339

Waste

-

56,413

Total

234,856

169,717

Sector

The emissions’ distribution per sector and fuel is presented in Figure 5.
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Figure 48: CO2 emissions per sector and fuels in Pylos-Nestor’s

A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 195: Climate Change Risks’ Assessment for Pylos-Nestor

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

Medium

Medium

Increase

Increase

Mid-term

Heavy rainfall

Medium

High

Increase

Increase

Mid-term

Floods

Medium

High

Increase

Increase

Mid-term

Sea level rise

Low

Medium

Increase

Increase

Long-term

Droughts & water
scarcity

Low

High

Increase

Increase

Long-term

Severe wind

Low

Medium

Increase

Increase

Long-term

Forest fire

High

High

Increase

Increase

Mid-term

Medium

Medium

Increase

Increase

Mid-term

Water-borne disease

Low

Low

Increase

Increase

Long-term

Vector-borne disease

Low

Low

Increase

Increase

Long-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Medium

Medium

Increase

Increase

Long-term

Hazard
probability

Extreme heat

Climate hazards

Saltwater intrusion

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
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Table 196: Vulnerabilities’ Assessment per sector for Pylos-Nestor

Climate hazards

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Tourism

Low

Energy

Low

Buildings

Medium

Energy

Low

Buildings

Medium

Energy

Medium

Buildings

Low

Agriculture & forestry

Low

Water

Low

Environment & Biodiversity

Low

Tourism

Low

Energy

Low

Agriculture & forestry

Low

Water

Low

Environment & Biodiversity

Low

Health

Low

Tourism

Low

Buildings

Low

Energy

Low

Buildings

Medium

Health

Medium

Agriculture & Forestry

Medium

Environment & Biodiversity

Medium

Tourism

Medium

Health

Low

Water

Medium

Environment & Biodiversity

Low

Water-borne disease

Health

Medium

Vector-borne disease

Health

Medium

Airborne disease

Health

Medium

Insect infestation

Health

Medium

Extreme heat

Heavy rainfall
Floods
Sea level rise

Droughts & water scarcity

Severe wind
Forest fire

Saltwater intrusion

6.9.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
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decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 197.
Table 197: The municipality of Pylos-Nestor targets

Targets

2030

2040

2050

Reduction in energy use (%)

22.30

40.27

56.14

RES contribution to energy demand (%)

14.84

25.76

30.52

CO2 emission reduction potential (%)

40.09

65.50

80.03

6.9.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Pylos-Nestor comprises of a
multitude of sustainable actions spreading in every economic and social sector. These actions, as noted
in the introductory section, are well aligned with the existing EU, national and regional policies in place
for 2030, and adopt their ambitious trend for the long term horizon. The rationale behind the
alignment of the local strategic planning with the wider environment is serving on one hand the multilevel governance principles, and on the other hand ensures that these policies will be served in the
future to a significant degree by the respective national/ regional financing programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

Municipal buildings, infrastructure and facilities. For a rural municipality such as Pylos-Nestor,
the actions are spanning across the municipal buildings and schools, the street lighting and the
water supply & irrigation network. The full upgrade of the street lighting system is foreseen,
accompanied by the revamping of the high consuming buildings, the installation of Building
Energy Management Systems (BEMS) and the adoption of green procurement procedures, the
installation of rooftop PVs and the implementation of awareness campaigns for employees.
Also, the upgrade of the pumping stations and piping of the water supply & irrigation network
is foreseen, as well as the installation of a SCADA system (actions partially implemented
already).
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
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•

•

•

•

•

Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Pylos-Nestor, so no references to actions regarding
the necessary infrastructure to promote the actions in the private transport have been realised
(e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the implementation of
pedestrian roads and the upgrade of sidewalks). These actions should be linked with the
overall strategy and included in a future revision of the plan. As far as the private & commercial
transport is concerned, the actions focus on the penetration of more efficient vehicles,
including hybrid and e-vehicles, as well as car sharing and bike sharing system. Additional
actions include the behavioural change through awareness raising activities and promotion of
modal shift, as well as the national action for further penetration of biodiesel and bioethanol.
Agriculture. Actions in the agriculture sector focus on awareness raising activities, in order to
promote drop irrigation, the “pay as you use” card instead of standard pricing practices based
on the type and surface of cultivation, more efficient tractors and the installation of Variable
Speed Drive (VSD) controllers in the private pumps.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 19MW (16.5 MW are already installed/approved) PVs
and 7 MW wind parks by 2050 can contribute to the abatement of 44,250 tn of CO2 emissions
by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 13.39 million
euro, and is expected to mobilise along with the national instruments in place approximately 512.89
million euro.
An overall analysis of the energy savings and energy production triggered by the actions planned per
sector by 2030, 2040 and 2050 is provided in the below table.
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Table 198: The expected energy impact of actions per sector in Pylos-Nestor

Aggregated energy savings/
(MWh/year)
Sector

Aggregated electricity
generation (MWh/year)

2030

2040

2050

2030

2040

2050

Municipal
buildings,
equipment/facilities

1,560.9

2,091.8

2,356.2

66.0

132.0

198.0

Tertiary
buildings,
equipment/facilities

7,458.9

11,600.4

14,882.2

914.2

1,248.2

1,582.1

Residential buildings

9,690.0

18,830.2

24,882.0

7,618.2

14,864.6

25,641.3

Public lighting

6,196.2

6,196.2

6,196.2

0.0

0.0

0.0

Transport

23,587.2

49,245.1

74,208.9

0.0

0.0

0.0

Agriculture

3,869.1

6,609.2

9,328.3

0.0

0.0

0.0

0.0

0.0

0.0

26,250.0

44,250.0

44,250.0

52,362.3

94,572.9

131,853.8

34,848.5

60,494.8

71,671.4

Renewable energy
All sectors

Table 199: The expected environmental impact of actions per sector in Pylos-Nestor

Aggregated CO2 emission reduction (t/year)
2030

2040

2050

Municipal
Budget (in €
thousands)

Municipal buildings,
equipment/facilities

1,386.8

1,942.1

2,227.1

8,103

0

Tertiary buildings,
equipment/facilities

7,999.2

11,689.0

14,565.5

60

10,939

Residential
buildings

16,093.2

30,028.8

44,781.8

90

138,394

Public lighting

6,128.0

6,128.0

6,128.0

2,250

0

Transport

5,261.9

10,926.3

16,326.7

1,682

306,109

Agriculture

2,411.2

3,893.6

5,240.5

703

26,044

Renewable energy

25,961.3

43,763.3

43,763.3

0

31,400

Waste

2,791.6

2,791.6

2,791.6

500

0

All sectors

68,033.2

111,162.8

135,824.5

13,388

512,886

Sector

6.10

Private funds
mobilised (in
€ thousands)

The Sustainable Energy and Climate Policy Plan of the
municipality of Vari-Voula-Vouliagmeni

6.10.1

Introduction

The long term energy and climate action plan for the municipality of Vari-Voula-Vouliagmeni focuses
on the identification of those mitigation and adaptation actions, that if implemented, will contribute
to the attainment of the municipality’s aims, for 40% emissions reduction until 2030 and
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decarbonisation (more than 80% emissions reduction) until 2050. The planning of the actions also
includes an intermediary target of 60% reduction by 2040, which should the circumstances allow, may
also serve the scheduling of activities to be implemented in order to contribute to the EU target for
55% reduction by 2030.
This long term action plan utilises as a base the Sustainable Energy and Climate Action Plan of the
municipality of Vari-Voula-Vouliagmeni, that was approved by the municipal council in 2016, and is
already in place for 2020, and introduces the following new and to some extent innovative elements:
•

•
•

•

•

•

•

The Baseline Emission Inventory of the 2020 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A Risk and Vulnerability Assessment (RVA) analysis is conducted, while a series of adaptation
actions in line with the needs acknowledged, are adopted. The RVA analysis is fully developed
and aligned with the recent guidelines by the Covenant of Mayors. The variety of adaptation
actions spans the following sectors: health, water resources, building infrastructure, tourism,
biodiversity and energy. Moreover, these actions are linked with the priorities set in the
Regional Adaptation Plan, in order to better serve integrated planning and multilevel
governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a wide mix of actions for 2030 is adopted, in line with the
national and regional policy planning priorities in place, at the time of its development. This
plethora of actions also takes into consideration the actions proposed in the 2020 plan but
also the progress of these actions according to the municipality’s monitoring data provided at
the Covenant of Mayors website. Every sector of the local community and economy has been
included, beyond the municipal equipment and facilities, such as the residential, the
transportation and the tertiary sector. Overall, the mitigation actions included in the plan are
aligned and linked with the national policies for 2030 and 2050 (National Energy and Climate
Plan and National Roadmap for 2050), as well as the recently launched EU strategies that have
not been yet transposed in the national legislation (e.g. Renovation Wave).
Waste, although not included in the baseline emission inventory by the municipality, is
considered a key sector, especially in sight of 2050 planning. To this end, a series of actions in
the sector are also being scheduled; nevertheless, for methodological consistency, the
expected impact of these actions is not considered in the emission reduction targets.
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Vari-Voula-Vouliagmeni, so no links with the actions
envisaged there could be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
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This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.

6.10.2

Current state of play

For the Municipality of Voula-Vari-Vouliagmeni, the year 2011 has been maintained as the baseline
year. The 2010 Kallikratis reform (Law 3852/2010, Governmental Gazette 87/Β/7.6.2010), which came
into force on 01/01/2011, merged 900 municipalities and 133 communities (formed under Law
2539/1997, Governmental Gazette 244/A/4.12.1997) into 325 municipalities. The Municipality of VariVoula-Vouliagmeni was formulated in 2011 in its current form, from the merge of the municipalities
of Vari, Voula and Vouliagmeni). Therefore, 2011 was the first year that consistent data was available
for the newly formed Municipality of Vari-Voula-Vouliagmeni.
The Municipality of Vari-Voula-Vouliagmeni has already published a SEAP setting a 20% emissions
reduction target until 2020. Nevertheless, further action is needed to achieve the 2030 targets and
contribute to the long term vision of carbon neutrality, since the energy consumption and CO2
emissions of the Municipality have to significantly be reduced. The energy and emissions data for the
baseline year are presented on the following table.
Table 200: Vari-Voula-Vouligmeni’s’s energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

3,257

2,824

Tertiary buildings, equipment/facilities

146,165

136,728

Residential buildings

568,921

262,492

Public lighting

5,568

6,398

Industry

6,633

4,020

Municipal fleet

4,954

1,305

Public transport

189

50

338,558

86,138

938

417

1,075,183

499,017

Sector
Municipal buildings, equipment/facilities

Private and commercial transport
Agriculture
Total

The emissions’ distribution per sector and fuel is presented in Figure 49.
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Figure 49: CO2 emissions per sector and fuels in Vari-Voula-Vouliagmeni

A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 201: Climate Change Risks’ Assessment for Vari-Voula-Vouliagmeni

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

Medium

Medium

Increase

Increase

Mid-term

Heavy rainfall

Medium

High

Increase

Increase

Mid-term

Floods

Medium

High

Increase

Increase

Mid-term

Sea level rise

Low

Medium

Increase

Increase

Long-term

Droughts & water
scarcity

Low

High

Increase

Increase

Long-term

Medium

Medium

Increase

Increase

Long-term

Forest fire

Low

Low

Increase

Increase

Long-term

Saltwater intrusion

Low

Medium

Increase

Increase

Mid-term

Water-borne disease

High

High

Increase

Increase

Short-term

Vector-borne disease

Low

Medium

Increase

Increase

Mid-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Low

Low

Increase

Increase

Long-term

Hazard
probability

Extreme heat

Climate hazards

Severe wind

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
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Table 202: Vulnerabilities’ Assessment per sector for Vari-Voula-Vouliagmeni

Climate hazards
Extreme heat

Heavy rainfall

Floods

Sea level rise

Droughts & water scarcity

Severe wind

Forest fire

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Tourism

High

Energy

Low

Transport

Low

Buildings

Low

Water

High

Buildings

Medium

Energy

Low

Transport

Medium

Buildings

Medium

Transport

Medium

Health

Low

Tourism

Medium

Environment & Biodiversity

Low

Buildings

Low

Transport

Low

Health

Low

Environment & Biodiversity

Low

Tourism

Low

Water

High

Environment & Biodiversity

Low

Health

Low

Tourism

High

Buildings

Low

Energy

Low

Health

Medium

Tourism

Low

Transport

Low

Buildings

High

Health

High

Forestry

High

Environment & Biodiversity

Medium

Tourism

High

Environment & Biodiversity

Medium

Water-borne disease

Health

Low

Vector-borne disease

Health

Low

Airborne disease

Health

Low

Insect infestation

Health

Low

Saltwater intrusion
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6.10.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 197.
Table 203: The municipality of Vari-Voula-Vouliagmeni targets

Targets

2030

2040

2050

Reduction in energy use (%)

31.14

55.52

77.65

RES contribution to energy demand (%)

5.36

7.25

10.57

CO2 emission reduction potential (%)

40.04

61.50

82.26

6.10.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Vari-Voula-Vouliagmeni
comprises of a multitude of sustainable actions spreading in every economic and social sector. These
actions, as noted in the introductory section, are well aligned with the existing EU, national and
regional policies in place for 2030, and adopt their ambitious trend for the long term horizon. The
rationale behind the alignment of the local strategic planning with the wider environment is serving
on one hand the multi-level governance principles, and on the other hand ensures that these policies
will be served in the future to a significant degree by the respective national/ regional financing
programmes.
The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

Municipal buildings, infrastructure and facilities. For an urban municipality such as VariVoula-Vouliagmeni, the actions are spanning across the municipal buildings and schools as well
as the street lighting. Athletic facilities are also targeted with selected actions, but their
consumption is not as significant. The full upgrade of the street lighting system is foreseen, an
action already realized, accompanied by the revamping of the high consuming buildings
(partially implemented actions), the installation of Building Energy Management Systems
(BEMS) and the adoption of green procurement procedures, the installation of rooftop PVs
and the implementation of awareness campaigns for employees.
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
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•

•

•

•

in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the abovementioned actions through extensive awareness raising activities,
focusing on their benefits, but also highlighting available financing programmes at the national
level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS. Hotels are also specifically targeted, through the integration of
solar collectors, BEMS and highly efficient appliances.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Vari-Voula-Vouliagmeni, so no references to
actions regarding the necessary infrastructure to promote the actions in the private transport
have been realised (e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the
implementation of pedestrian roads and the upgrade of sidewalks). These actions should be
linked with the overall strategy and included in a future revision of the plan. As far as the
private & commercial transport is concerned, the actions focus on the penetration of more
efficient vehicles, including hybrid and e-vehicles, as well as car sharing and bike sharing
system. Additional actions include the behavioural change through awareness raising activities
and promotion of modal shift, as well as the national action for further penetration of biodiesel
and bioethanol.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 13MW PVs by 2050 can contribute to the abatement of
22,406 tn of CO2 emissions by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since the may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.

A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 47.18 million
euro and is expected to mobilise along with the national instruments in place approximately 1.73
billion euro.
An overall analysis of the energy savings and energy production triggered by the actions planned per
sector by 2030, 2040 and 2050 is provided in the below table.
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Table 204: The expected energy impact of actions per sector in Vari-Voula-Vouliagmeni

Aggregated energy savings/
(MWh/year)

Aggregated electricity
generation (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal
buildings,
equipment/facilities

649.2

1,179.7

1,594.1

129.3

195.7

260.9

Tertiary
buildings,
equipment/facilities

39,384.3

59,855.6

76,311.1

19,125.2

25,722.4

32,252.9

Residential buildings

164,651.8

282,753.9

369,749.1

25,951.5

35,729.1

60,835.3

4,231.6

4,231.6

4,231.6

0.0

0.0

0.0

123,580.4

244,755.2

377,121.2

0.0

0.0

0.0

0.0

0.0

0.0

12,000.0

15,750.0

19,500.0

332,497.4

592,776.0

829,007.2

57,206.0

77,397.1

112,849.1

Public lighting
Transport
Renewable energy
All sectors

Table 205: The expected environmental impact of actions per sector in Vari-Voula-Vouliagmeni

Aggregated CO2 emission
reduction (t/year)
Sector

Municipal
Budget (in €)

Private funds
mobilised (in €)

2030

2040

2050

649.5

1,111.6

1,387.4

4,111,000

0

59,613.7

84,404.3

105,106.5

90,000

84,800,000

Residential buildings

97,793.2

154,861.1

214,950.4

180,000

347,117,000

Public lighting

4,862.1

4,862.1

4,862.1

1,950,000

0

Transport

21,318.9

40,837.5

58,082.6

35,800,000

1,285,600,000

Renewable energy

13,788.0

18,096.8

22,405.5

500,000

13,800,000

Waste

0.0

0.0

0.0

2,450,000

Cross-sectoral

0.0

0.0

0.0

2,100,000

198,024.3

304,173.3

406,794.5

47,181,000

Municipal
equipment/facilities

buildings,

Tertiary
equipment/facilities

buildings,

All sectors

6.11

1,731,317,000

The Sustainable Energy and Climate Policy Plan of the
municipality of Vrilissia

6.11.1

Introduction

The long term energy and climate action plan for the municipality of Eretria focuses on the
identification of those mitigation and adaptation actions, that if implemented, will contribute to the
attainment of the municipality’s aims, for 20% emissions reduction until 2020 and decarbonisation
(more than 80% emissions reduction) until 2050. The planning of the actions also includes an
intermediary target of 60% reduction by 2040, which should the circumstances allow, may also serve
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the scheduling of activities to be implemented in order to contribute to the EU target for 55% reduction
by 2030.
This long term action plan utilises as a base the Sustainable Energy and Climate Action Plan of the
municipality of Vrilissia, that was approved by the municipal council in 2013, and is already in place for
2020, and introduces the following new and to some extent innovative elements:
•

•
•

•

•

•

•

The Baseline Emission Inventory of the 2020 plan is utilised, for consistency purposes between
the municipal plans, but cross-checked against the calculations and assumptions adopted, and
corrected accordingly where necessary.
A chapter on energy poverty, with concrete actions to address the needs of this vulnerable
group of citizens, has been added.
A Risk and Vulnerability Assessment (RVA) analysis is conducted, while a series of adaptation
actions in line with the needs acknowledged, are adopted. The RVA analysis is fully developed
and aligned with the recent guidelines by the Covenant of Mayors. The variety of adaptation
actions spans the following sectors: health, water resources, building infrastructure,
biodiversity and energy. Moreover, these actions are linked with the priorities set in the
Regional Adaptation Plan, in order to better serve integrated planning and multilevel
governance (MLG) principles.
The plan also evolves further the scheduling and prioritisation of mitigation actions towards
the 2050 horizon. In particular, a different mix of actions for 2030 is adopted, in line with the
national and regional policy planning priorities in place, at the time of its development. Every
sector of the local community and economy has been included, beyond the municipal
equipment and facilities, such as the residential, the transportation and the tertiary sector.
Overall, the mitigation actions included in the plan are aligned and linked with the national
policies for 2030 and 2050 (National Energy and Climate Plan and National Roadmap for 2050),
as well as the recently launched EU strategies that have not been yet transposed in the
national legislation (e.g. Renovation Wave).
Waste, although not included in the baseline emission inventory by the municipality, is
considered a key sector, especially in sight of 2050 planning. To this end, a series of actions in
the sector are also being scheduled; nevertheless, for methodological consistency, the
expected impact of these actions is not considered in the emission reduction targets.
The Sustainable Urban Mobility Plan and the Electric Vehicles Charging Plan are still under
development for the municipality of Vrilissia, so no links with the actions envisaged there could
be implemented.
Appropriate monitoring indicators have also been added for both categories of actions
(mitigation and adaptation), to allow the proper follow up of ongoing and implemented
activities.

The actions recommended are divided into two categories: 1) climate change mitigation actions,
aiming at reducing CO2 emissions and 2) climate change adaptation actions, aiming at tackling a variety
of challenges related to climate change. Moreover, this plan includes thorough pricing of the suggested
measures but also the funding sources for each action.
This plan is following the standards and targets of the Covenant of Mayors and is aligned with the
guidelines for mapping the current status of the municipality and setting the envisaged targets for
2030, that are extended to 2050, in line with the European decarbonization vision.
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6.11.2

Current state of play

For the Municipality of Vrilissia, the year 2010 has been maintained as the baseline year, from the 2020
plan. This year was selected as the one with the most complete and reliable data.
The Municipality of Vrilissia has already published a SEAP setting a 20% emissions reduction target
until 2020. Nevertheless, further action is needed to contribute to the 2030 reduction target and the
aspiring long term vision of carbon neutrality, since the energy consumption and CO2 emissions of the
Municipality have to significantly be reduced. The energy and emissions data for the baseline year are
presented on the following table.
Table 206: Vrilissia’s energy consumption and emissions in the baseline year

Energy Consumption
(MWh)

CO2 Emissions (tn)

Municipal buildings, equipment/facilities

1,848.5

1,352.8

Tertiary buildings, equipment/facilities

95,152.3

60,264.3

Residential buildings

138,476.2

86,907.8

Public lighting

2,026.3

2,328.2

Municipal fleet

1,455.8

376.6

Public transport

729.9

194.9

Private and commercial transport

163,204.8

41,816.8

Total

402,893.8

193,241.4

Sector

The emissions’ distribution per sector and fuel is presented in Figure 50.

Figure 50: CO2 emissions per sector and fuels in Vrilissia
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A Risks and Vulnerability Assessment Analysis is conducted, for the climate hazards faced by the
municipality, as presented in the below tables.
Table 207: Climate Change Risks’ Assessment for Vrilissia

Expected
change in
hazard
impact

Timeframe

Impact of hazard

Expected
change in
hazard
intensity

High

Low

Increase

Increase

Mid-term

Extreme Cold

High

Low

Increase

Increase

Mid-term

Heavy rainfall

High

High

Increase

Increase

Mid-term

Heavy snowfall

Medium

High

Increase

Increase

Mid-term

Low

Low

Increase

Increase

Mid-term

Floods

Medium

High

Increase

Increase

Mid-term

Severe wind

Medium

Low

Increase

Increase

Long-term

Forest fire

High

High

Increase

Increase

Mid-term

Water-borne disease

Low

Low

Increase

Increase

Long-term

Vector-borne disease

Low

Low

Increase

Increase

Long-term

Airborne disease

Low

Low

Increase

Increase

Long-term

Insect infestation

Low

Low

Increase

Increase

Long-term

Hazard
probability

Extreme heat

Climate hazards

Fog

Based on the above mentioned climate hazards, the vulnerability analysis per sector is realised.
Table 208: Vulnerabilities’ Assessment per sector for Vrilissia

Climate hazards
Extreme heat

Extreme cold

Heavy rainfall

Heavy snowfall

Relevant Vulnerable Sectors

Current Vulnerability Level

Health

Medium

Environment & Biodiversity

Medium

Buildings

Medium

Energy

Low

Water

High

Transport

Low

Health

Medium

Energy

Low

Environment & Biodiversity

Low

Buildings

Medium

Energy

Low

Transport

Low

Environment & Biodiversity

Low

Buildings

Medium

Energy

Medium

Health

Medium
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Climate hazards

Relevant Vulnerable Sectors

Current Vulnerability Level

Transport

Low

Environment & Biodiversity

Low

Fog

Transport

Low

Floods

Buildings

Medium

Energy

Medium

Health

Low

Buildings

Low

Energy

Low

Buildings

Medium

Health

Medium

Environment & Biodiversity

Medium

Water-borne disease

Health

Medium

Vector-borne disease

Health

Medium

Airborne disease

Health

Medium

Insect infestation

Health

Medium

Severe wind
Forest fire

6.11.3

Vision

The local authority is envisaging a sustainable future that will protect the environment but also serve
the citizens in the best available manner, improving their quality of life and services offered. In this
direction, the Municipality is inspired by the Covenant of Mayors’ targets for climate change mitigation
including energy saving, CO2 emissions reduction and the further penetration of RES, as well as the EU
decarbonisation vision. The specific targets have been set by the Municipality to 40, 60 and 80%
reductions by 2030, 2040 and 2050 respectively, according to the potential identified until 2050, as
presented in Table 209.
Table 209: The municipality of Vrilissia targets

Targets

2030

2040

2050

Reduction in energy use (%)

33.14

53.86

71.48

RES contribution to energy demand (%)

5.93

8.24

11.66

CO2 emission reduction potential (%)

40.08

60.04

80.39

6.11.4

Sustainable energy actions up to 2050

The long term action plan for energy and climate for the Municipality of Vrilissia comprises of a
multitude of sustainable actions spreading in every economic and social sector. These actions, as noted
in the introductory section, are well aligned with the existing EU, national and regional policies in place
for 2030, and adopt their ambitious trend for the long term horizon. The rationale behind the
alignment of the local strategic planning with the wider environment is serving on one hand the multilevel governance principles, and on the other hand ensures that these policies will be served in the
future to a significant degree by the respective national/ regional financing programmes.
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The parameter of energy poverty has been also introduced into the plan, accompanied by relevant
actions, such as the establishment of an energy community, the promotion of prosumerism concept,
the implementation of awareness raising activities and others. Also, the use of appropriate tools by EC
financed projects (synergies with POWERPOOR project) for the identification of the number of energy
poor population in the municipality is suggested, along with the establishment of an office in the
municipality, dedicated to energy poverty related issues and provision of support to the citizens.
Other interesting ideas included in the municipal strategic planning are briefly mentioned under the
key consuming sectors:
•

•

•

•

•

•

Municipal buildings, infrastructure and facilities. For a rural municipality such as Eretria, the
actions are spanning across the municipal buildings and schools and the street lighting. Athletic
facilities are also targeted with selected actions, but their consumption is not as significant.
The full upgrade of the street lighting system is foreseen, accompanied by the revamping of
the high consuming buildings, the installation of Building Energy Management Systems (BEMS)
and the adoption of green procurement procedures, the installation of rooftop PVs and the
implementation of awareness campaigns for employees.
Residential buildings. In the residential sector, the gradual transition from diesel heating and
open fireplaces to more efficient solutions, such as heat pumps, energy fireplaces (where
needed), as well as natural gas boilers. Revamping of the buildings’ facade, through insulation
in walls and roofs, as well as installation of double glazing windows, is also foreseen. Other
actions consider the uptake of rooftop PVs, the use of more efficient electric appliances, ACs
and lamps, as well as the further utilisation of solar collectors. The municipality is supporting
the penetration of the above mentioned actions through extensive awareness raising
activities, focusing on their benefits, but also highlighting available financing programmes at
the national level, such as EXOIKONOMO-AUTONOMO.
Tertiary buildings. The actions planned for the tertiary sector are more or less in line with the
residential one. Two actions on top of the above mentioned include efficient HVAC systems
and the integration of BEMS.
Transport. For both the municipal and public transport, the actions planned include ecodriving seminars, more efficient vehicles, as well as the gradual penetration of electric vehicles.
The Sustainable Urban Mobility Plan (SUMP) and the Electric Vehicles Charging Plan are still
under development for the municipality of Vrilissia, so no references to actions regarding the
necessary infrastructure to promote the actions in the private transport have been realised
(e.g. the charging infrastructure for e-vehicles, the bicycle lanes, the implementation of
pedestrian roads and the upgrade of sidewalks). These actions should be linked with the
overall strategy and included in a future revision of the plan. As far as the private & commercial
transport is concerned, the actions focus on the penetration of more efficient vehicles,
including hybrid and e-vehicles, as well as car sharing and bike sharing system. Additional
actions include the behavioural change through awareness raising activities and promotion of
modal shift, as well as the national action for further penetration of biodiesel and bioethanol.
Renewable Energy. Besides the installation of rooftop PVs on the municipal, tertiary and
residential buildings, as included in the above mentioned sectors, the installation of larger PV
plants is envisaged. The installation of 8MW PVs by 2050 can contribute to the abatement of
13,788 tn of CO2 emissions by 2050.
Cross-sectoral. These actions include a variety of measures that cannot be included in the
previous categories since this may affect more than one sectors. Some examples of crosssectoral actions are the creation of a website that will provide the Municipality’s citizens with
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useful information regarding energy saving and the appointment of an energy manager for the
municipality’s buildings, in order to inspect their energy saving efforts. These actions do not
have any direct energy or emissions savings; hence they are mainly depicted in order to
examine their financial aspect in the plan’s total budget.
A methodological remark that should be noted is that for all key actions promoting a fuel switch, such
as diesel for heating and switching to heat pumps (electricity) and regular vehicles to e-vehicles, the
emission reductions calculated have taken into account any emission increase (electricity in the
baseline emission inventory year has a higher emission factor compared to diesel), to avoid double
counting.
The overall cost for the actions envisaged by the municipality by 2050 is estimated at 38.67 million
euro and is expected to mobilise along with the national instruments in place approximately 1.031
billion euro.
An overall analysis of the energy savings and energy production triggered by the actions planned per
sector by 2030, 2040 and 2050 is provided in the below table.
Table 210: The expected energy impact of actions per sector in Vrilissia

Aggregated energy savings/
(MWh/year)

Aggregated electricity generation
(MWh/year)

Sector

2030

2040

2050

2030

2040

2050

Municipal buildings,
equipment/facilities

511

913

1,285

44

66

88

Tertiary buildings,
equipment/facilities

24,447

39,589

53,158

8,157

10,196

12,236

Residential
buildings

46,008

75,893

98,675

11,171

16,916

22,661

Public lighting

1,540

1,540

1,540

0

0

0

Transport

60,997

99,076

133,331

0

0

0

0

0

0

4,500

6,000

12,000

133,503

217,011

287,989

23,872

33,179

46,985

Renewable energy
All sectors

Table 211: The expected environmental impact of actions per sector in Vrilissia

Aggregated CO2 emission reduction
(t/year)

Municipal
Budget (in €)

Private funds
mobilised (in
€)

Sector

2030

2040

2050

Municipal
buildings,
equipment/facilities

412

674

860

9,574,000

0

Tertiary
buildings,
equipment/facilities

24,967

34,407

43,013

60,000

42,050,000

Residential buildings

34,029

55,524

71,991

90,000

285,080,000

Public lighting

1,769

1,769

1,769

2,260,000

0

Transport

11,106

16,746

23,924

20,781,000

694,970,000
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Aggregated CO2 emission reduction
(t/year)

Municipal
Budget (in €)

Private funds
mobilised (in
€)

Sector

2030

2040

2050

Renewable energy

5,171

6,894

13,788

0

8,800,000

Waste

0

0

0

4,200,000

0

Cross-sectoral

0

0

0

1,700,000

0

77,454

116,014

155,345

38,665,000

1,030,900,000

All sectors
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7

Hungary

7.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Bedő
7.1.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Bedő is committed to increasing energy efficiency and protecting the environment
and climate, so it intends to set out its international commitments and necessary measures in an action
plan. They have a SECAP have it prepared in 2016. Not only does the municipality want to set directions
by 2030, but it also sets targets for 2040 and 2050, going beyond the Sustainable Energy and Climate
Action Plan (SECAP). Accordingly, in line with the European Union's ambition to reduce CO2 emissions
by at least 80% by 2050 compared to the 2011 base year.

7.1.2

Current state of play

Bedő is a small village near the Romanian border, along River Small-Körös. The village is more than 500
years old. The number of inhabitants is 291 (2015), and by 2019 it increased by 310 thanks to the local
government’s policy to retain people there. Half of the population is Romanian. Total area of Bedő is
10.2 km2. The climate of the area is warm and dry, sunshine hours can reach 2,000 hours in a year.
An important document in the Sustainable Energy and Climate Action Plan is the baseline emissions
inventory. Bedő chose 2011 as the base year for the inventory.
Local government sector:
The total heated floor area of the 4 buildings is 2,304 m2 and the heated volume is 8,940 m3. The
construction year of the buildings is mixed, they are heated by a gas boiler. Energy renovation began
after 2011. The total gas consumption in 2011 was 53 MWh, the electricity consumption was 36 MWh.
In 2011, 60 old type of luminaires provided public lighting in the village, its energy consumption is
approx. 17,200 kWh.
District heating does not operate in the settlement.
Until 2011, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 90% of residential buildings / dwellings were built in before 1970, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 144 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
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reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
Total energy use of the municipality is 1,564 MWh, and its CO2 emission in 2011 was 412.26 tonnes.
Climate:
In the case of Bedő, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.1.3

Vision

The Municipality of Bedő can set 11.18% CO2 emission reduction target for 2030, 32.21% for 2040 and
80.96% for 2050 with the measures described in the rest of the chapter.
Table 212: Targets for the municipality of Bedő

Targets

2030

2040

2050

Reduction in energy use (%)

4.07

10.52

19.19

Increase in renewable energy production (%)

4.48

13.21

39.6

CO2 emission reduction targets (%)

11.18

32.21

80.96

7.1.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 200 kW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 213: The expected impact of actions per sector for the municipality of Bedő

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer replacement
Installing solar panels
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
2
14
6.2
0
7.5
62.5
130
250
5
9
8
1.5
3
5
12
20
32
7.3
60
635.4

Expected
energy
savings
(MWh)

Expected
renewable en.
production (MWh)

17.6
20
0.9
36.3
45.2
90.5
135.7
13.8
27.5
27.5
0.82
1.64
2.45
35.5
71
106.5
10.3
300.2

276.4
619.41

Expected
CO2
reduction (t)

6.5
4
0.7
13.25
16.5
33
49.5
5.1
10.4
10.4
0.3
0.6
0.9
13
26
38.9
3.8
100.9
333.75
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Scheduling

until 2025
until 2025
until 2030
until 2030
until 2030
until 2040
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2040
until 2050

7.2

The Sustainable Energy and Climate Policy Plan of the
municipality of Bojt
7.2.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Bojt is committed to increasing energy efficiency and protecting the environment
and climate, so it intends to set out its international commitments and necessary measures in an action
plan. They have a SECAP have it prepared in 2016. Not only does the municipality want to set directions
by 2030, but it also sets targets for 2040 and 2050, going beyond the Sustainable Energy and Climate
Action Plan (SECAP). Accordingly, in line with the European Union's ambition to reduce CO2 emissions
by at least 80% by 2050 compared to the 2011 base year.

7.2.2

Current state of play

Bojt is located in Hajdú-Bihar County, near the Romanian border. Bojt is one the oldest settlement in
the neighbourhood, the name of the village is mentioned in 1208. The total area of the village is 26.88
km2, number of inhabitants is 551 (2015). Some part of Bojt is environmentally protected area.
An important document in the Sustainable Energy and Climate Action Plan is the baseline emissions
inventory. Bojt chose 2011 as the base year for the inventory.
Local government sector:
The total heated floor area of the 4 buildings is 1,805 m2 and the heated volume is 7003 m3. The
construction year of the buildings is mixed, they are heated by a gas boiler. Energy renovation began
after 2011. The total gas consumption in 2011 was 119.6 MWh, the electricity consumption was 65.9
MWh.
In 2011, 156 luminaires provided public lighting in the village, its energy consumption is approx. 24,342
kWh, installed capacity 6,493 kW.
District heating does not operate in the settlement.
Until 2015, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before the 70s, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 207 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
Total energy use of the municipality is 1524 MWh, and its CO2 emission in 2011 was 441.03 tonnes.
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Climate:
In the case of Bojt, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.2.3

Vision

The Municipality of Bojt can set 20.52% CO2 emission reduction target for 2030, 43.45% for 2040 and
89.75% for 2050 with the measures described in the rest of the chapter.
Table 214: Targets for the municipality of Bojt

Targets

2030

2040

2050

Reduction in energy use (%)

5.11

9.74

14.33

Increase in renewable energy production (%)

10.97

24.57

56.59

CO2 emission reduction targets (%)

20.52

43.45

89.75

7.2.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 200 kW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 215: The expected impact of actions per sector for the municipality of Bojt

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer replacement
Installing solar panels
Installing solar collectors
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
0.15
29
11.5
0
16
5
60
140
250
9.5
19
17
2
4
6
17.5
32
50
15
60
744.05

Expected
energy
savings
(MWh)

Expected
renewable en.
production
(MWh)

53.82
45
1
65.9
20.07
23.1
46.2
70
32
64
64
1.2
2.3
3.5
48
96
144
24.3
218.42

276.4
862.37

Expected CO2
reduction (t)

19.64
9.2
1.2
24.05
7.33
8.5
17
25.6
11.7
23.4
23.4
0.5
0.9
1.3
17.6
36
53
14.6
100.9
395.82
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Scheduling

until 2025
until 2021
until 2040
until 2030
until 2030
until 2030
until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2040
until 2050

7.3

The Sustainable Energy and Climate Policy Plan of the
municipality of Furta
7.3.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Furta is committed to increasing energy efficiency and protecting the environment
and climate, so it intends to set out its international commitments and necessary measures in an action
plan. Municipality has a Sustainable Energy and Climate Action Plan (SECAP) prepared in 2016, and
they have ambitions to set targets for 2040 and 2050, going beyond the SECAP. Accordingly, in line
with the European Union's ambition to reduce CO2 emissions by at least 80% by 2050 compared to the
2011 base year.

7.3.2

Current state of play

Area of the municipality is 42.85 km2, located in the Észak-Alföld Region (NUTS 2), on the south part of
Hajdú-Bihar County, 50 km from Debrecen. Some parts of the village belongs to the Protected
Landscape Area of Bihar Flatland. It is a typical settlement of the North-Great Plain, because it kept its
characteristic. The density of the settlement is low (28 person/km2).
The climate of the area is warm-dry, the summer maximum temperature is about 34°C, and the winter
minimum is about minus 17°C, the yearly precipitation is about 550 mm.
Since the demographic trends are unfavourable, the entrepreneurship is low. The driving force of the
economy is agriculture, although the quality of the soil is quite bad
Local government sector:
The total heated floor area of the 7 buildings is 4,352 m2 and the heated volume is 15,184 m3. The
construction year of the buildings is mixed, they are mainly heated by a gas boiler. Energy renovation
has not implemented so far on municipal buildings. The total gas consumption in 2011 was 2,545 MWh,
the electricity consumption was 1,397 MWh.
In 2011, 229 luminaires provided public lighting in the village, its energy consumption is approx. 18,725
kWh.
District heating does not operate in the settlement.
Energy renovations in municipal buildings have not been achieved so far.
Residential energy consumption:
About 90% of residential buildings / dwellings were built in the 70’s, their energy performance is rather
low, and most of them have not undergone energy renovation / modernization. The majority of the
residential building stock is family houses. There are 583 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
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reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
Total energy use of the municipality is 5,604 MWh, and its CO2 emission in 2011 was 1,454.07 tonnes.
Climate:
In the case of Furta, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.3.3

Vision

The Municipality of Furta can set 13.4% CO2 emission reduction target for 2030, 30.9% for 2040 and
88% for 2050 with the measures described in the rest of the chapter.
Table 216: Targets for the municipality of Furta

Targets

2030

2040

2050

Reduction in energy use (%)

5.91

18.73

27.6

Increase in renewable energy production (%)

6.84

13.42

40.28

CO2 emission reduction targets (%)

13.4

30.9

88

7.3.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 1 MW PV park in a community energy project.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 217: The expected impact of actions per sector for the municipality of Furta

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collector
Installing solar collector
Installing solar collector
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
2
54
25
0
25
203
400
600
19
35
35
100
203
304
46
90
138
9
300
2,588.4

Expected energy
savings (MWh)

Expected
renewable en.
production
(MWh)

100
91
4
92
122
242
364
66
132
132
3.2
6.3
9.5
128
256
385
9.35
841.35

1,382
2,683

Expected CO2
reduction (t)

Scheduling

36.79
18.6

until 2025
until 2025
until 2030
until 2040

3.3

until 2030

33.58
45
89
133
25
50
50
1.2
2.4
3.5
47
94
141
3.4
504
1,280.77

until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2050
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7.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Görbeháza
7.4.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Görbeháza is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. They have ambitions to set targets for 2040 and 2050, going beyond the
SECAP. Accordingly, in line with the European Union's ambition to reduce CO2 emissions by at least
80% by 2050 compared to the 2011 base year.

7.4.2

Current state of play

Area of the municipality is 80.2 km2, located in the Észak-Alföld Region (NUTS 2, on the Hortobágy
area. M3 highway crosses the town, bicycle roads are extended. In 1967 thermal water was explored,
but so far it has not been exploited, it has potential. The main sector is agriculture, and the
unemployment rate is high.
The total population of the settlement is 2,366 (2015), the density is 29.5 person/km2.
Local government sector:
The total heated floor area of the 5 buildings is 3,680 m2 and the heated volume is 10,184 m3. The
construction year of the buildings is mixed, they are mainly heated by gas boiler. Energy renovation
started in 2013 on municipal buildings. The total gas consumption of public buildings in 2011 was 218
MWh, the electricity consumption was 78 MWh.
411 luminaires provided public lighting in the village, its energy consumption is approx. 91,311 kWh. It
was modernized in 2015 in ESCO construction. The energy consumption after modernization was
43,842 kWh.
District heating does not operate in the settlement.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before the 70’s, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 1035 houses in the village. The sector with
the greatest potential for energy savings is the residential building stock. In most buildings, a significant
reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
In 2011 gas consumption of residential building was 8,982 MWh, electricity consumption was 2,899
MWh.
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Total energy use of the municipality is 15,414 MWh, and its CO2 emission in 2011 was 3,915.45
tonnes.
Climate:
In the case of Görbeháza, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.4.3

Vision

The Municipality of Görbeháza can set 23% CO2 emission reduction target for 2030, 42.7% for 2040
and 81.7% for 2050 with the measures described in the rest of the chapter.
Table 218: Targets for the municipality of Görbeháza

Targets

2030

2040

2050

Reduction in energy use (%)

3.68

6.39

9.11

Increase in renewable energy production (%)

6.56

12.53

31.95

23

42.7

81.7

CO2 emission reduction targets (%)

7.4.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 1.5 MW PV park in a community energy project.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 219: The expected impact of actions per sector for the municipality of Görbeháza

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collector
Installing solar collector
Installing solar collector
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
0.15
52
32
0
17
720
720
720
38
73
73
350
350
350
230
220
215
0
450
4,610.55

Expected energy
savings (MWh)

Expected
renewable en.
production
(MWh)

98
118
4
91.6
418
418
418
130
250
250
10.9
10.9
10.9
660
660
660
47.47
2,073
1,403.47

Expected CO2
reduction (t)

Scheduling

35.4
79

until 2025
until 2021
until 2030
until 2030

4

until 2030

33.3
342
342
342
47.5
92.3
92.3
95
95
95
241
241
241
25.3
756
3,199.1

until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2050
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7.5

The Sustainable Energy & Climate Policy Plan of the
municipality of Hajdúböszörmény
7.5.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Hajdúböszörmény is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. Hajdúböszörmény are eager to develop an ambitious climate and energy
plan for 2050, to set targets by 2030, 2040 and 2050. Accordingly, in line with the European Union's
ambition to reduce CO2 emissions by at least 80% by 2050 compared to the 2011 base year.

7.5.2

Current state of play

Hajdúböszörmény is the capital of “Hajdús”, the biggest town of the area of Hajdúság. Hajdús were
soldiers who were herdsman at the same time. Hajdúböszörmény was a commercial centre even in
the 13th century. The number of inhabitants is 30,704 (2020), the area of the town is 370.8 km2.
Local government sector:
Hajdúböszörmény local authority owns/maintains 41 buildings, they are heated mainly by a gas boiler.
Energy renovation began after 2011. The total gas consumption in 2011 was 3,650 MWh, the electricity
consumption was 1,915 MWh.
In 2011, 3,824 luminaires provided public lighting in the village, its energy consumption is approx.
807,000 kWh, only small part of lighting were modernized.
The energy consumption of the municipal fleet is about 138 MWh per year.
Until 2011, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 80% of residential buildings / dwellings were built before 1970s, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 12,415 houses in the town. The sector with
the greatest potential for energy savings is the residential building stock and industry, but municipality
has no influence industrial buildings renovation. In most buildings, a significant reduction in energy
consumption of up to 70% in some buildings could be achieved through complex building energy
renovation.
District heating operates in the settlement, its consumption is 1,475 MWh, fuelled by gas. 210 flats are
connected to the district heating system.
Total energy use of the municipality is 171,661 MWh, and its CO 2 emission in 2011 was 44,353.57
tonnes.
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Climate:
In the case of Hajdúböszörmény, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.5.3

Vision

The Municipality of Hajdúböszörmény can set 14.86% CO2 emission reduction target for 2030, 45.22%
for 2040 and 80.67% for 2050 with the measures described in the rest of the chapter.
Table 220: Targets for the municipality of Hajdúböszörmény

Targets

2030

2040

2050

Reduction in energy use (%)

3.5

19.57

38.64

Increase in renewable energy production (%)

7.81

18.06

29.10

CO2 emission reduction targets (%)

14.86

45.22

80.67

7.5.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 3 MW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 221: The expected impact of actions per sector for the municipality of Hajdúböszörmény

Key actions/measures
Municipal buildings

Transportation

Residential buildings

Public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer replacement
Installing solar panels
Installing solar panels
Installing solar collectors
Municipal fleet
Public transportation
Transportation of residents
Transportation of residents
Renovation of family and multi stories houses
Renovation of family and multi stories houses
Renovation of family and multi stories houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned costs
(million HUF)
0.4
12
0
1,410
310
0
0
405
110
155
5,020
13,500
17,010
1,550
3,000
2,950
1,800
5,500
7,240
4,555
4,000
3,850
200
650
73,172.4

Expected
energy savings
(MWh)

Expected
renewable en.
production (MWh)

605
1,638
1080
25
145
1770
398.75
27,734
560
11,250
12,628.67
4,891
14,669.05
19,556.11
1,739.1
3,477.65
3,477.65
67.7
203
270.7
11,062
11,062
11,062
484.2
66,334.764

4146
49,961.55

Expected CO2
reduction (t)

165.2
283.4
183.7
31.5
53
646
145.6
7.5
150
3,003.8
3,371.85
1,320.6
3,960.7
5,280.2
634.8
1,270
1,270
24.8
74.1
99
4,037.7
4,037.7
4,037.7
176.73
1,515
35,780.58
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Scheduling
until 2025
until 2025
until 2030
until 2040
until 2040
until 2030
until 2030
until 2040
until 2030
until 2040
until 2050
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2050

7.6

The Sustainable Energy and Climate Policy Plan of the
municipality of Hajdúszoboszló
7.6.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Hajdúszoboszló is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. Hajdúszoboszló have a SEAP prepared in 2010, therefore they were eager
to develop this plan into a Sustainable Energy and Climate Policy Plan for 2050, to set targets by 2030,
2040 and 2050. Accordingly, in line with the European Union's ambition to reduce CO2 emissions by at
least 80% by 2050 compared to the 2011 base year.

7.6.2

Current state of play

Hajdúszoboszló is a district in western part of Hajdú-Bihar County. Hajdúszoboszló is also the name of
the town where the district seat is found. The district is located in the Northern Great Plain Statistical
Region. This district is a part of Hajdúság historical and geographical region. The town is located 22 km
from Debrecen, the second biggest city of Hungary. It is known for its thermal waters. In the centre,
its huge spa complex features heated indoor baths with medicinal properties, a massive open-air pool
and an Aquapark with water slides. The number of overnights Hajdúszoboszló is the third most popular
town, after Budapest (capital city) and Hévíz. This is the biggest thermal bath complex in Hungary,
therefore tourism sector is extremely important. The number of foreign tourists is also high. Number
of inhabitants is 23,781 (2015).
Local government sector:
The construction year of the 45 buildings owned/maintained by local government is mixed, they are
heated mainly by a gas boiler. Energy renovation began after 2011. The total gas consumption in 2011
was 3,045 MWh, the electricity consumption was 1,875 MWh.
In 2011, 3,875 luminaires provided public lighting in the village, its energy consumption is approx.
1,330,000 kWh, only small part of lighting were modernized.
The energy consumption of the municipal fleet is about 129 MWh per year.
Until 2011, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before 2000, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 11,513 houses in the town. The sector with
the greatest potential for energy savings is the residential building stock and industry, but municipality
has no influence industrial buildings renovation. In most buildings, a significant reduction in energy
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consumption of up to 70% in some buildings could be achieved through complex building energy
renovation.
District heating operates in the settlement, its consumption is 8,713 MWh, fuelled by gas. 1,215 flats
are connected to the district heating system.
Total energy use of the municipality is 157,813 MWh, and its CO 2 emission in 2011 was 40,383.91
tonnes.
Climate:
In the case of Hajdúszoboszló, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.6.3

Vision

The Municipality of Hajdúszoboszló can set 23.7% CO2 emission reduction target for 2030, 50.9% for
2040 and 80.6% for 2050 with the measures described in the rest of the chapter.
Table 222: Targets for the municipality of Hajdúszoboszló

Targets

2030

2040

2050

Reduction in energy use (%)

21.67

43.7

67.9

Increase in renewable energy production (%)

6.46

16.47

25.72

CO2 emission reduction targets (%)

23.7

50.9

80.6

7.6.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 2 MW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 223: The expected impact of actions per sector for the municipality of Hajdúszoboszló

Key actions/measures

Municipal buildings

Transportation

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer replacement
Installing solar collectors
Installing solar panels
Installing solar panels
Municipal fleet
Public transportation
Transportation of residents
Renovation of family and multi stories houses
Renovation of family and multi stories houses
Renovation of family and multi stories houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)
0.4
12
0
1,102
609
0
80
91
260
150
12,075
12,075
12,075
386
690
670
4,025
6,030
6,030
2,645
2,510
2,300
500
580
64,895.4

Expected
energy
savings
(MWh)

Expected
renewable en.
production
(MWh)

310
1,536
2218
23
321
561
1,430
26
1,343
3,651
33,200
33,200
33,200
1,308
2,616
2,616
743
1,620
1,620
7,590
7,590
7,590
665
107,154

2,764
40,587

Expected CO2
reduction (t)

52
312
389
29
85
204
522
7
360
974
5,650
5,650
5,650
480
955
955
130
285
285
2,780
2,780
2,780
245
1,008
32,567
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Scheduling

until 2025
until 2025
until 2030
until 2040
until 2040
until 2025
until 2040
until 2030
until 2040
until 2040
until 2050
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2050

7.7

The Sustainable Energy and Climate Policy Plan of the
municipality of Körösszakál
7.7.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Körösszakál is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. Municipality has a Sustainable Energy and Climate Action Plan (SECAP)
prepared in 2016, and they have ambitions to set targets for 2040 and 2050, going beyond the SECAP.
Accordingly, in line with the European Union's ambition to reduce CO2 emissions by at least 80% by
2050 compared to the 2011 base year.

7.7.2

Current state of play

Area of the municipality is 15.02 km2, located in the Észak-Alföld Region (NUTS 2), near the Romanian
border, along to the river Sebes-Körös. The village is divided by the Csente-Szakál channel.
According to the legend the second clearest water can be found in an artesian well beneath the village
originating more than 100 meters. It was proved by scientific research and based on this village tourism
is flourishing. Next to the area a Natura 2000 can be found.
The total population of the settlement is 833 (2015), the density is 55 person/km2.
Local government sector:
The total heated floor area of the 4 buildings is 2,304 m2 and the heated volume is 8,940 m3. The
construction year of the buildings is mixed, they are mainly heated by a gas boiler. Energy renovation
started in 2011 on municipal buildings. The total gas consumption of public buildings in 2011 was 91
MWh, the electricity consumption was 46 MWh.
In 2011, 182 luminaires provided public lighting in the village, its energy consumption is approx. 56,530
kWh.
District heating does not operate in the settlement.
Residential energy consumption:
About 90% of residential buildings / dwellings were built in the 70’s, their energy performance is rather
low, and most of them have not undergone energy renovation / modernization. The majority of the
residential building stock is family houses. There are 355 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation. Unfortunately considerable amount of firewood is used for residential
building for heating purposes in old stoves, hence they cause serious pollution in winter.
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The gas consumption of residential building was 1,941 MWh, electricity consumption was 928 MWh
in 2011.
Total energy use of the municipality is 4,244 MWh, and its CO2 emission in 2011 was 1,069.74 tonnes.
Climate:
In the case of Körösszakál, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.7.3

Vision

The Municipality of Körösszakál can set 9.6% CO2 emission reduction target for 2030, 33.8% for 2040
and 99.5% for 2050 with the measures described in the rest of the chapter.
Table 224: Targets for the municipality of Körösszakál

Targets

2030

2040

2050

Reduction in energy use (%)

2.46

6.86

12.05

Increase in renewable energy production (%)

4.73

12.33

52.55

CO2 emission reduction targets (%)

9.6

33.8

99.5

7.7.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 1 MW PV park in a community energy project.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 225: The expected impact of actions per sector for the municipality of Körösszakál

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collector
Installing solar collector
Installing solar collector
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
0.15
22
25
0
0
122
245
361
13
25
25
60
121
180
40
83
83
11
300
1,716.55

Expected
energy
savings
(MWh)

Expected
renewable en.
production
(MWh)

40.95
1.81
3
36.3
73
146
220
45.65
88
88
1.91
3.82
5.72
115
231
231

579.95

1382
2,230.31

Expected CO2
reduction (t)

Scheduling

44.5
0.3

until 2025
until 2025
until 2030
until 2040

2.8

until 2030

13.2
27
54
80
20
34
34
0.3
0.65
0.97
42
85
85
42
504
1,069.72

until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2050
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7.8

The Sustainable Energy and Climate Policy Plan of the
municipality of Nagyhegyes
7.8.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Nagyhegyes is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. Not only does the municipality want to set directions by 2030, but it also
sets targets for 2040 and 2050, going beyond the Sustainable Energy and Climate Action Plan (SECAP).
Accordingly, in line with the European Union's ambition to reduce CO2 emissions by at least 80% by
2050 compared to the 2011 base year.

7.8.2

Current state of play

Nagyhegyes is a typical village in the Alföld, on the border of Debrecen, Hajdúszoboszló and
Balmazújváros. Land use is largely determined by the quality of the soils. The population of the village
is 2,737 people. The main economic sector of Nagyhegyes is agriculture. This is largely due to the high
quality soil. In addition, animal husbandry also plays an important role. Gas extraction takes place in
Nagyhegyes, as there is a gas field below the settlement.
An important document in the Sustainable Energy and Climate Action Plan is the baseline emissions
inventory. Nagyhegyes chose 2011 as the base year for the inventory.
Local government sector:
The total heated floor area of the 9 buildings is 6,870 m2 and the heated volume is 19,325 m3. The
construction year of the buildings is mixed, they are heated by a gas boiler. Energy renovation began
after 2011. The total gas consumption in 2011 was 338.1 MWh, the electricity consumption was 168.2
MWh.
In 2011, 594 luminaires provided public lighting in the village, its energy consumption is approx.
106,331 kWh, installed capacity 24,682 kW.
The energy consumption of the municipal fleet is about 206 MWh per year.
District heating does not operate in the settlement.
Until 2011, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before 1984, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 1,037 houses in the village. The sector with
the greatest potential for energy savings is the residential building stock. In most buildings, a significant
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reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
Total energy use of the municipality is 7,327 MWh, and its CO2 emission in 2011 was 2,331.51 tonnes.
Climate:
In the case of Nagyhegyes, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.8.3

Vision

The Municipality of Nagyhegyes can set 14.38% CO2 emission reduction target for 2030, 40.13% for
2040 and 82.42% for 2050 with the measures described in the rest of the chapter.
Table 226: Targets for the municipality of Nagyhegyes

Targets

2030

2040

2050

Reduction in energy use (%)

5.91

18.73

27.6

Increase in renewable energy production (%)

6.84

13.42

40.28

CO2 emission reduction targets (%)

14.38

40.13

82.42

7.8.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 1 MW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 328

Table 227: The expected impact of actions per sector for the municipality of Nagyhegyes

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Installing solar panels
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
0.15
122
25
0
0
3
724
1,088
1,088
22
22
22
25
82
148
120
25
300
3,816.55

Expected
energy savings
(MWh)

Expected
renewable en.
production
(MWh)

227
91
4
97.98
12
433
650
650
74.5
74.5
74.5
182
226
407
330
62
2,026

1,382
2,951.48

Expected CO2
reduction (t)

Scheduling

82.8
18.6

until 2025
until 2021
until 2040
until 2030

3.3

until 2030

35.8
4.3
158
237
237
36.4
36.4
36.4
88.4
82.1
148.56
120.45
92
504
1,921.51

until 2030
until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2050
until 2030
until 2040
until 2050
until 2040
until 2050
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7.9

The Sustainable Energy and Climate Policy Plan of the
municipality of Szentpéterszeg
7.9.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Szentpéterszeg is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. They have a SECAP, they have it prepared in 2016. Not only does the
municipality want to set directions by 2030, but it also sets targets for 2040 and 2050, going beyond
the Sustainable Energy and Climate Action Plan (SECAP). Accordingly, in line with the European Union's
ambition to reduce CO2 emissions by at least 80% by 2050 compared to the 2011 base year.

7.9.2

Current state of play

Szentpéterszeg was established in the XII. century, and its current administrative was formed in the
beginning of the 1900s, since then number of inhabitants are decreasing. The village is located in the
Eastern part of Hajdú-Bihar County, alongside of River Berettyó. The area of the municipality is 25.4
km2, number of inhabitants is 1,111 (2015) and during the last years it has slightly increased.
An important document in the Sustainable Energy and Climate Action Plan is the baseline emissions
inventory. Szentpéterszeg chose 2011 as the base year for the inventory.
Local government sector:
In Szentpéterszeg 8 buildings are owned and maintained by the municipality. The construction year of
the buildings is mixed, they are heated by a gas boiler. Energy renovation began after 2011. The total
gas consumption in 2011 was 297 MWh, the electricity consumption was 159 MWh.
In 2011, 321 luminaires provided public lighting in the village, its energy consumption is approx. 63,800
kWh.
District heating does not operate in the settlement.
Until 2011, the extent of energy renovations in the settlement was negligible.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before 60s, 70s, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 473 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
Total energy use of the municipality is 6,234 MWh, and its CO2 emission in 2011 was 1,635.66 tonnes.
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Climate:
In the case of Szentpéterszeg, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.9.3

Vision

The Municipality of Szentpéterszeg can set 17.27% CO2 emission reduction target for 2030, 37.02% for
2040 and 81.87% for 2050 with the measures described in the rest of the chapter.
Table 228: Targets for the municipality of Szentpéterszeg

Targets

2030

2040

2050

Reduction in energy use (%)

5.33

12.24

21.77

Increase in renewable energy production (%)

7.05

14.69

38.12

CO2 emission reduction targets (%)

17.27

37.02

81.87

7.9.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 600 kW solar panel.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 229: The expected impact of actions per sector for the municipality of Szentpéterszeg

Key actions/measures

BUILDINGS
Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Installing solar collectors
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collectors
Installing solar collectors
Installing solar collectors
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)

0.4
0.25
67
28
0
38
7.2
360
690
998
20
38
35
40
84
92
62
110
170
30
200
3,069.85

Expected energy
savings (MWh)

Expected
renewable en.
production
(MWh)

133.5
7
2
157.2
28.05
196.5
393
593.6
64
128
128
27.56
44.1
56.8
162.4
297.6
446.5
38.3
1,356.9

829.2
2,376.41

Expected CO2
reduction (t)

Scheduling

48.7
2.4

until 2025
until 2025
until 2030
until 2040

1.6

until 2030

57.4
10.24
71.6
143.5
216.7
23.5
47
47
4.7
7.5
9.66
59.3
108.6
163
14
302.7
1,339.1

until 2030
until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2040
until 2050
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7.10

The Sustainable Energy and Climate Policy Plan of the
municipality of Újszentmargita

7.10.1

Introduction

The Sustainable Energy and Climate Action Plan 2050 document was prepared within the framework
of the C-Track 50 project in 2020, during which LENERG Energy Agency Nonprofit Llc. provided
technical assistance to the settlement in the preparation of the climate plan. In the framework of
continuous consultations, the current situation was assessed, the vision of the settlement for the
future was agreed upon, and the possible directions and possibilities of intervention were discussed.
The Municipality of Görbeháza is committed to increasing energy efficiency and protecting the
environment and climate, so it intends to set out its international commitments and necessary
measures in an action plan. They have a SECAP, therefore they have ambitions to set targets for 2040
and 2050, going beyond the SECAP. Accordingly, in line with the European Union's ambition to reduce
CO2 emissions by at least 80% by 2050 compared to the 2011 base year.

7.10.2

Current state of play

Area of the municipality is 96.21 km2, located in the Észak-Alföld Region, on the confine of Hortobágy
National Park, therefore about half of the area of the village are under environmental protection.
The total population of the settlement is 1,473 (2015), the density is 15.42 person/km2.
The climate of the territory is warm and dry, yearly mean temperature is 10 °C.
Local government sector:
The total heated floor area of the 5 buildings is 2,704 m2 and the heated volume is 8,940 m3. The
construction year of the buildings is mixed, they are mainly heated by gas boiler. Energy renovation
started in 2012 on municipal buildings. The total gas consumption of public buildings in 2011 was 172
MWh, the electricity consumption was 81 MWh.
81 luminaires provided public lighting in the village, its energy consumption is approx. 23,590 kWh
District heating does not operate in the settlement.
Residential energy consumption:
About 90% of residential buildings / dwellings were built before the 70’s, their energy performance is
rather low, and most of them have not undergone energy renovation / modernization. The majority of
the residential building stock is family houses. There are 642 houses in the village. The sector with the
greatest potential for energy savings is the residential building stock. In most buildings, a significant
reduction in energy consumption of up to 70% in some buildings could be achieved through complex
building energy renovation.
In 2011 gas consumption of residential building was 4,163 MWh, electricity consumption was 1,425
MWh.
Total energy use of the municipality is 7,651 MWh, and its CO2 emission in 2011 was 1,606.93 tonnes.
Climate:
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In the case of Újszentmargita, the following can be considered as a climate risk factor:
•
•
•
•

fossil energy use in heating (coal, oil, natural gas)
fossil fuel use,
use of fertilizers,
wood burning, which can significantly degrade local air quality.

In the county, extreme elements of the weather have intensified in recent years, especially the sudden,
heavy rainfall. As a result, the water flow of the streams crossing the settlements increases in an
extraordinary proportion, a flood wave occurs in a very short time and directly endangers the
population.

7.10.3

Vision

The Municipality of Újszentmargita can set 16.8% CO2 emission reduction target for 2030, 39.2% for
2040 and 83.19% for 2050 with the measures described in the rest of the chapter.
Besides they have a vision of installation of a small district heating system based on biomass, and they
would like that a briquette factory will be built near the village.
Table 230: Targets for the municipality of Újszentmargita

Targets

2030

2040

2050

Reduction in energy use (%)

6.01

14.31

20.27

Increase in renewable energy production (%)

3.99

8.31

32.58

CO2 emission reduction targets (%)

16.8

39.2

83.19

7.10.4

Sustainable energy actions up to 2050

The main areas of intervention in both the municipal and residential sectors are to increase the energy
efficiency of buildings and the use of renewable energy, mainly the installation of solar panels and the
creation of a 1 MW PV park in a community energy project.
In the case of the population, energy efficiency improvements in the use of renewable energy must be
implemented in parallel and continuously.
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Table 231: The expected impact of actions per sector for the municipality of Újszentmargita

Key actions/measures

Municipal buildings

Residential buildings

Municipal public lightings
Energy production
Total

Energy management registration system
Energy audit of buildings
Renovation of municipal buildings
Pellet heating in all municipal buildings
Energy saving device use, consumer
replacement
Installing solar panels
Installing solar collectors
Renovation of family houses
Renovation of family houses
Renovation of family houses
Installing solar collector
Installing solar collector
Installing solar collector
Installation of biomass boilers
Installation of biomass boilers
Installation of biomass boilers
Installing solar panels
Installing solar panels
Installing solar panels
Design of LED street lighting
Installation of a grounded PV park
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Planned
costs
(million
HUF)
0.4
0.15
61
120
0
0
3
762
762
762
12
12
12
112
224
330
51
102
153
29
300
3,807.55

Expected energy
savings (MWh)

Expected
renewable en.
production
(MWh)

113.8
34
4
74.06
12
456
456
456
41
41
41
3.49
6.98
10.36
141
282
424
65
1,550.8

1382
2,492.89

Expected CO2
reduction (t)

Scheduling

41.5
38.73

until 2025
until 2021
until 2040
until 2030

3.3

until 2030

38.5
4.3
167
167
167
20
20
20
1.27
2.55
3.78
52
103
155
98
504
1,606.93

until 2030
until 2030
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2030
until 2040
until 2050
until 2040
until 2050
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8

Latvia

8.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Ādaži
8.1.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.1.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (41%);
Transport sector – fuel consumption (29%).

Energy consumption: 5.1 MWh/resident
Energy costs: 635 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

11,781 citizens (2018)
485 thousand EUR – local government costs for energy at local government infrastructure
facilities in 2018
Municipal buildings account for 14% of total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 166 kWh/m2 year (2018)
The specific costs of the municipality are EUR 41.4 per citizen (2018)
The energy savings potential is at least 7-20 thousand EUR per year

Main challenges
•
•
•
•

Reducing energy consumption in municipal buildings
Renewal of the multi-apartment building fund throughout the Kadaga area
Dependence on natural gas in the production of thermal energy in municipal buildings and
district heating
Promoting sustainable transport and mobility solutions
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Final energy consumption
Total final energy consumption has increased by 13% since 2010. The largest increase in energy
consumption is in the production sector (78%), as well as in the public lighting sector (39%), while in
the housing sector consumption has decreased by 2% and in the municipal sector by 4%. The
distribution across the main sectors has changed only a little bit: the largest energy consumers are still
the housing (41%) and transport sectors (29%) in 2018 (see Figure 51).

Figure 51: Changes in final energy consumption by sector for the municipality of Ādaži

CO2 emissions
CO2 emissions increased by 14% in 2018 compared to the reference year (2010). In 2018, the two major
CO2 emissions sectors were the transport sector (52%), the housing sector (39%) and the production
sector (39%) (see Figure 52).

Figure 52: CO2 emissions by sector for the municipality of Ādaži

Defined risks and vulnerabilities for the municipality of Ādaži are shown in Table 232.
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Table 232: Vulnerability of the municipality of Ādaži

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Municipality of Ādaži is one of the rare municipalities in Latvia where the population has
increased. More than half of the population live in the city of Ādaži. The proportion of elderly
(60 years and over) is relatively low - 16%, but overall the population over the age of 45 is
35%, they are more exposed to climate risks such as severe heat, cold, etc. Municipality of
Ādaži has a high development-level index (1,672), ranking the county at 4th place in Latvia
according to the development index. The population density in the municipality of Ādaži is
low and the proportion of people living in private homes is high. This means a wider network
of roads and energy supply infrastructure with lower load, as well as a lot of residents live in
flood risk areas.

Physical and
environmental
indicators:

The municipality of Adaži is in the agglomerate of Riga and is enclosed 25 km north-east of
Riga. The county is locked in the low seaside, but the seaside is not a part of the county.
About 48% of the municipality area is occupied by forests, with a large number of water
bodies and Gauja goes through the area. Only 24% of the area of the municipality is occupied
by agricultural land, almost half of which is within the catchment area of the polders, and is
therefore at risk of flooding. In order to protect agricultural lands from flooding, polders
have historically been constructed, but due to insufficient maintenance he no longer fulfils
their functions. A large part of the county area is occupied by the Ādaži military landfill. A
large part of the area of the municipality is occupied by the protected landscape area
“Ādaži”, where different functional zones are defined. Floods are among the most significant
risks, with up to 2750 inhabitants in spring flood areas, and up to 1650 inhabitants in
offshore wind-flood areas. 3 waste water treatment plants are also locked in the flooding
areas.

8.1.3

Vision

The targets and the vision of the local authority of the municipality of Ādaži, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 233.
Table 233: Targets for the municipality of Ādaži

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-40%

-40%

-80%

Reduction in energy use for municipality buildings and facilities (%)

-

-20%

-

Reduction of energy use in the housing sector by implementing
information measures (%)

-

-5%

-

Reduce energy consumption in the multi-apartment building sector
by promoting cooperation between all stakeholders (average 2 multiapartment buildings per year) (MWh)

-

1,270
MWh

-

Increase the use of renewable energy resources in district heating
systems of Ādaži municipality (%)

-

100%

-
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8.1.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown In
Table 234.
Table 234: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Ādaži

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2010 (base year)

10,032

1.08

5.62

2018

11,781

1.00

5.07

2020

12,263

0.96

4.87

2030

14,673

0.44

3.46

2050

19,493

0.11

2.31

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 235.
Table 235: Planned funding volumes and sources for implementing measures in the municipality of Ādaži

Budget for the implementation of the plan by 2050 (€)
Source of funding

Mitigation

Adaptation

Investment (€)

Investment (€)

1,844,250

30,000

Own resources of the
municipality
Other stakeholders:
− State resources and
programmes

3,426,250

− EU funds and programmes

12,352,500

− Private funds

7,375,000

Total

24,998,000

8.2

70,000

100,000

The Sustainable Energy and Climate Policy Plan of the
municipality of Ikšķile
8.2.1

•

Current state of play

Main energy consumers:
o
o

Transport sector – fuel consumption (76%).
Housing sector - heating consumption (16%);

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 339

•

Energy consumption: 2.0 MWh/resident

Brief on the municipal authorities and facilities
•
•
•

16,711 citizens (2018)
Municipal buildings represent 16% of the total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 119 kWh/m2 year (2017,
2018)

Available data
For the reference year (2009), heat consumption data are available for municipal buildings, the tertiary
sector and residential buildings that are connected to the central heating system (CHS). Electricity
consumption data is available only for municipal buildings. In relation to the transport sector, data is
available on both the private and municipal car parks.
For the monitoring year (2018), heat consumption data are available for residential buildings
connected to the CHS as well as for some municipal and tertiary buildings, but these data are
incomplete. Electricity consumption data is available only for some municipal buildings, street lighting
system and water pumps. Data on the private transport sector are available, but data is not available
on the municipal car park.
Final energy consumption
Total final energy consumption has increased by 30% since 2009. (Taking into account previously
mentioned information about the available data). The distribution across the main sectors has not
changed: the largest energy consumers are also the housing and transport sectors in 2018 (see Figure
53).

Figure 53: Changes in final energy consumption by sector for the municipality of Ikšķile

CO2 emissions
CO2 emissions decreased by 29% in 2018 compared to the reference year (2009). In 2018, the three
major CO2 emissions sectors were the transport sector (79%), the housing sector (15%) and the
municipal sector (5%) (see Figure 54).
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Figure 54: CO2 emissions by sector for the municipality of Ikšķile

Defined risks and vulnerabilities for the municipality of Ikšķile are shown in Table 236.
Table 236: Vulnerability of the municipality of Ikšķile

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

The municipality of Ikšķile is located in the central part of Latvia, adjacent to the Daugava
River. The municipality is also crossed by the river Mazā Jugla. As the municipality of Ikšķile
is located on the regulated section of the River Daugava, between two HES, the water level
of Daugava may pose a flood risk. In order to minimise the flood risks caused by Daugava,
the restoration of Ogre and Ikšķile protective dams has been carried out. 47% of the
municipalities land is occupied by forests, with high risk of forest fires during summer
drought periods. About 33% of the municipality area spans farmland. Agriculture is one of
the sectors most exposed to environmental risks, affected by both droughts, heat, wind,
heavy rain, hail and soil and water pollution. The municipality is also crossed by the
motorway A6 of national importance and by the motorway E22 of European importance.
Municipality also has a Natura2000 site, the natural park “Ogres zilie kalni”.

Physical and
environmental
indicators:

Municipality of Ikšķile is located in the agglomeration area of Riga and is included in the
planning region of Riga, which provides good traffic with the capital, where the largest
economic activity is taking place. Statistics from recent years on population numbers in the
municipality show that the population in the municipality is increasing. 62% of the
population is in the working age. In general, however, 22% of the municipality’s population
are children and young people, and 16% are elderly people whose resilience to different
climate risks is lower, for example, prolonged heat is dangerous for the elderly and small
children. Development Level Index for the municipality of Ikšķile is positive, ranking it in 7th
place between Latvia's municipalities according to the Development Level Index. The
unemployment rate in the municipality was 3.2% in 2018. Despite the development of the
municipality, there are very few renovated multi-apartment buildings, while the old
unrenovated buildings, built 20 and more years ago, have become obsolete and inefficient.
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8.3

The Sustainable Energy and Climate Policy Plan of the
municipality of Ķegums
8.3.1

Introduction

The purpose of the Action Plan is:
•
•
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption
To open up opportunities to apply for financing innovative energy and climate projects from
different financial instruments in Latvia and Europe;
To provide benefits when applying for funding, for example from the EU Structural Funds and
other sources.

8.3.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (31%);
Transport sector – fuel consumption (25%).

Energy consumption: 6.36 MWh/resident
Energy costs: 759 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

5,734 citizens (2018)
270 thousand EUR – local government costs for energy at local government infrastructure
facilities in 2018
Municipal buildings account for 82% of total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 134 kWh/m2 year (2018)
The specific costs of the municipality are EUR 48 per citizen (2018)
The energy savings potential is at least 9 thousand EUR per year

Main challenges
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Maintenance of the energy management system
Implementation of sustainable transport and mobility solutions
Continuous improvement of local government infrastructure
Rational production of thermal energy in heating systems in the municipality of Ķegums

Final energy consumption
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Total final energy consumption has increased by 54% since 2007. The largest increase in energy
consumption is in the housing and transport sectors. The increase in the housing sector is due to the
availability of electricity consumption data, which was not available in 2007. The distribution of the
main sectors has only slightly changed: the largest energy consumers in 2018 are still the housing (31%)
and transport sectors (52%) (see Figure 55).

Figure 55: Changes in final energy consumption by sector for the municipality of Ķegums

CO2 emissions
CO2 emissions increased by 14% in 2018 compared to the reference year (2007). In 2018, the two major
CO2 emissions sectors were the transport sector (79%) and the housing sector (13%) (see Figure 56).

Figure 56: CO2 emissions by sector for the municipality of Ķegums
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Defined risks and vulnerabilities for the municipality of Ķegums are shown Table 237.
Table 237: Vulnerability of the municipality of Ķegums

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Most of the municipality of Ķegums is located in the agglomeration area of Riga and is
included in the planning region of Riga, which provides good traffic with the capital, where
the largest economic activity is taking place. Although it has the potential to promote
economic development, judging from the low level of business activity, there is a risk of
workers migrating to more economically active municipalities. Statistics from recent years
on population numbers in the municipality show that population decline is slow. The
population decrease can increase the vulnerability of the municipality to climate change,
given that fewer people also mean less income for the municipal budget to address climate
issues. In general, 17% of the population of the municipality are children under 18, 57% of
the population is age 19 - 60 and 26% of the population are age over 60 whose resilience to
different climate risks is lower, for example, long-term heat is dangerous especially to the
elderly and small children. The Development Level Index for the municipality of Kegums is
positive, ranking the municipality in 23rd place between Latvia's municipalities. Despite the
development of the municipality, there are only a few renovated multi-apartment buildings
in the municipality, while the old unrenovated buildings built 20 and more years ago have
become obsolete and inefficient. Thermal energy consumption data show high specific
energy consumption rates in winters, which in turn means that poor thermal insulation does
not provide the building's resilience to heat over the summer and apartments heat up, which
can lead to demand for room cooling by increasing electricity consumption during hot
summers.

Physical and
environmental
indicators:

The municipality of Ķegums is located in the central part of Latvia, adjacent to the Daugava
River. Although the municipality of Kegums does not have a risk of flooding caused by natural
factors, since the city is located near the Daugava HES cascade area and one of the stations
is located in the city of Kegums, its territory has been recognised as a flood risk area of
national importance due to a possible accident. In the municipality, 59% of the area is
occupied by forests, with high risk of forest fires during summer drought periods. Around
27% of the municipality's land is farmed, so the municipality has developed an agricultural
sector which is one of the most vulnerable sectors to environmental risks, affected by both
drought, heat, wind, heavy rains, hail and soil and water pollution. Although the population
density of the municipality of Kegums is low, the municipality of Kegums is crossed by
national and regional roads and railways, which are recognised with satisfactory quality, as
well as the county is 45 km from Riga and well reachable from other centres.

8.3.3

Vision

The targets and the vision of the local authority of the municipality of Ķegums, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 238.
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Table 238: Targets for the municipality of Ķegums

Targets

2030

2050

CO2 emission reduction targets (%)

-15%

-80%

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing information
measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector by
promoting cooperation between all stakeholders (average 1 multi-apartment
buildings per year) (MWh)

500 MWh

Increase the use of renewable energy resources in district heating systems of
the municipality of Ķegums (%)

100%

8.3.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 239.
Table 239: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Ķegums

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2007 (base year)

6,007

0.89

5.48

2018

5,774

0.85

6.36

2030

5,294

0.85

7.62

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 240.
Table 240: Planned funding volumes and sources for implementing measures in the municipality of Ķegums

Budget for the implementation of the plan by 2050 (€)
Source of funding

Mitigation

Adaptation

Investment (€)

Investment (€)

1,550,750

150,000

− State resources and programmes

2,503,750

-

− EU funds and programmes

6,257,500

350,000

− Private funds

2,500,000

-

12,812,000

500,000

Own resources of the municipality
Other stakeholders:

Total
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8.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Ķekava
8.4.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.4.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption in multi-apartment buildings and
electricity consumption in private houses (44%);
Transport sector (private, municipal) – fuel consumption (26%).

Energy consumption: 6.5 MWh/resident
Energy costs: 775 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

23,716 citizens (2018)
≈1.2 million EUR – local government costs for energy at local government infrastructure
facilities in 2018
Municipal buildings represent 7.9% of the total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 143 kWh/m2 year (2018)
The specific costs of the municipality are EUR 50.6 per citizen (2018)
The energy savings potential is at least 20-30 thousand EUR per year

Main challenges
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Establishment and implementation of an energy management system
Promoting sustainable transport and mobility solutions
Continuous improvement of local government infrastructure
Dependence on natural gas in the production of thermal energy in municipal buildings and
district heating.

Final energy consumption
Total final energy consumption has increased every year since 2014 (average by 4% a year). Since 2014
it has increased by 16%. The distribution across the main sectors has not changed, the largest energy
consumers are still the housing (42%) and transport (26%) sectors in 2018 (see Figure 57).
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Figure 57: Changes in final energy consumption by sector for the municipality of Ķekava

CO2 emissions
CO2 emissions has increased by 15% in 2018 compared to (2014). In 2018, the two major CO2 emissions
sectors were the transport sector (37%) and the housing sector (40%) (see Figure 58).
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Figure 58: CO2 emissions by sector for the municipality of Ķekava

Defined risks and vulnerabilities for the municipality of Ķekava are shown in the Table 241.
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Table 241: Vulnerability of the municipality of Ķekava

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Municipality of Ķekava is located in the agglomeration area of Riga and is included in the
planning region of Riga, which provides good traffic with the capital, where the largest
economic activity is taking place. Statistics from recent years on population numbers in the
county show that the population in the county is increasing. The municipality of Ķekava
development level index is positive, ranking it in 5th place according to the development level
index. The unemployment rate in the county was 2.8% in 2018, with a working population
of 61.4%. There are many unrenovated multi-apartment buildings in the municipality of
Kekava, which need to be renovated and warmed so that their use is sustainable. Several
roads of national importance cross the county.

Physical and
environmental
indicators:

The municipality of Kekava is located in the central part of Latvia, adjacent to the Daugava
River. The municipality is also crossed by the river Misa, Kekava and other small rivers. The
eastern border of the municipality of Ķekava stretches, along the Daugava and its tributary
– Sausu Daugava, as well as the Riga HES water reservoir. The municipality of Kekava has
already experienced flooding through the rivers of Misa and other rivers of Kekava. The flood
risk is also caused by Daugava and its hydrotechnical structures. ~ 40% of the land is
occupied by forests, with high risk of forest fires during summer drought periods. About 40%
of the county area spans farmland. Agriculture is one of the sectors most exposed to
environmental risks, affected by both droughts, heat, wind, heavy rain, hail and soil and
water pollution. In the municipality of Kekava there is also a chaotic development of
buildings, partly due to the fact that housewares are converted into permanent residential
buildings, despite the lack of adequate infrastructure. In fact, several intense farms, such as
bird farms, pig farms, etc., have been located in the county.

8.4.3

Vision

The targets and the vision of the local authority of the municipality of Ķekava, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 242.
Table 242: Targets for the municipality of Ķekava

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-0%

-40%

-80%

Develop, implement and certify an energy management system in the
municipality according to ISO 50001 standard

Certificate

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing
information measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector by
promoting cooperation between all stakeholders (average 2 multiapartment buildings per year) (MWh)

1,780
MWh

Increase the use of RES in district heating systems of Ķekava municipality
(%)

100%
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8.4.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 243.
Table 243: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Ķekava

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2014

22,335

1.06

5.85

2015

22,630

1.07

5.90

2016

22,745

1.14

6.24

2017

22,639

1.16

6.39

2018 (base year)

23,042

1.18

6.57

2020

24,263

1.15

6.42

2030

26,938

0.62

5.20

2050

32,288

0.17

3.86

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 244.
Table 244: Planned funding volumes and sources for implementing measures in the municipality of Ķekava

Budget for the implementation of the plan by 2050 (€)
Source of funding

Own resources of the
municipality

Mitigation

Adaptation

Investment (€)

Investment (€)

5,179,250

2,160,000

Other stakeholders:

Total

− State resources and
programmes

5,928,750

− EU funds and programmes

21,857,750

− Private funds

13,500,000
46,965,500
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8.5

The Sustainable Energy and Climate Policy Plan of the
municipality of Lielvārde
8.5.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.5.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (47%);
Transport sector – fuel consumption (34%).

Energy consumption: 5.7 MWh/resident
Energy costs: 597 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

9,738 citizens (2018)
At least 500 thousand EUR – local government costs for energy at local government
infrastructure facilities in 2018
Municipal buildings represent 81% of the total municipal energy consumption (2018)
The specific average energy consumption for 6 municipal buildings is: 125 kWh/m2 year (2018)
The specific costs of the municipality are EUR 51 per citizen (2018)
The energy savings potential is at least 9-12 thousand EUR per year

Main challenges
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Development and maintenance of an energy management system
Rational heat production in Jumprava
Use of RES in the production of thermal energy in Lielvarde
Continuous improvement of local government infrastructure.

Final energy consumption
Total final energy consumption has increased by 13.5% since 2010. The largest energy consumption
growth was in the production sector (48%), as well as in the public lighting sector (42%) and in the
municipal sector (66%), while in the housing sector consumption decreased by 6%. The distribution
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across the main sectors has changed a bit, but the largest energy consumers are still the housing (46%)
and the transport (34%) sectors in 2018 (see Figure 59).

Figure 59: Changes in final energy consumption by sector for the municipality of Lielvārde

CO2 emissions
CO2 emissions has decreased by 7% in 2018 compared to the reference year (2010). In 2018, the two
major CO2 emissions sectors were the transport sector (47%), the housing sector (both 39%) (see Figure
60).

Figure 60: CO2 emissions by sector for the municipality of Lielvārde

Defined risks and vulnerabilities for the municipality of Lielvārde are shown in the table 245.
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Table 245: Vulnerability of the municipality of Lielvārde

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

The municipality of Lielvārde is located in the agglomeration area of Riga and is included in
the planning region of Riga, which provides good traffic with the capital, where the largest
economic activity is taking place. At the same time, this may contribute to economic
development in the municipality, but at the same time, there is a risk of escape to more
economically active areas. Statistics from recent years on population numbers in the
municipality show that population reduction is slow and the population drain is low
compared to neighbouring states. 17% of the municipalities are children and young people
and 21% are elderly people whose resilience to different climate risks is lower, for example,
long-term heat is dangerous for older people and small children. The development level
index of the municipality of Lielvārde is positive, ranking the municipality in the 18th place
between Latvia's municipalities according to the development level index. Despite the
development of the county, there are very few renovated multi-apartment buildings in the
county, while the old unrenovated buildings built 20 and more years ago have become
obsolete and inefficient. Thermal energy consumption data show high specific energy
consumption rates in winters, which in turn means that poor thermal insulation does not
provide the building's resilience to heat over the summer and apartments heat up, which
can lead to demand for room cooling by increasing electricity consumption during hot
summers.

Physical and
environmental
indicators:

The municipality of Lielvārde is located in the central part of Latvia, adjacent to the Daugava
River. The county is also crossed by the Ogre River. As the municipality of Lielvārde is located
on the regulated stage of the River Daugava, there is no significant flood threat from the
Daugava to the municipality, but there is a high risk of flooding for residents living close to
the Ogre River. 33.8% of the land is occupied by forests, with high risk of forest fires during
summer drought periods. Approximately half of the 49.9% of the municipality area
comprises rural farming land, so the agricultural sector is also developed in the county.
However, agriculture is one of the sectors most exposed to environmental risks, affected by
both drought, cascade, wind, heavy rain, hail and soil and water pollution.

8.5.3

Vision

The targets and the vision of the local authority of the municipality of Lielvārde, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 246.
Table 246: Targets for the municipality of Lielvārde

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-7%

-40%

-80%

Develop, implement and certify an energy management system in
the municipality according to ISO 50001 standard

Certificate

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing
information measures (%)

-5%
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Targets

2020

2030

Reduce energy consumption in the multi-apartment building sector
by promoting cooperation between all stakeholders (average 2
multi-apartment buildings per year) (MWh)

1,900
MWh

Increase the use of renewable energy resources in district heating
systems of Lielvārde municipality (%)

100%

8.5.4

2050

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 247.
Table 247: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Lielvārde

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2010 (base year)

10,548

1.06

4.9

2018

9,738

1.07

5.8

2020

9,689

1.08

5.8

2030

9,459

0.71

4.9

2050

8,999

0.25

4.6

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in table 248.
Table 248: Planned funding volumes and sources for implementing measures in the municipality of Lielvārde

Budget for the implementation of the plan by 2050 (€)
Source of funding

Own resources of the
municipality

Mitigation

Adaptation

Investment (€)

Investment (€)

5,928,000

250,000

Other stakeholders:

Total

− State resources and
programmes

2,675,000

− EU funds and programmes

14,350,000

− Private funds

9,000,000
31,953,000
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8.6

The Sustainable Energy and Climate Policy Plan of the
municipality of Mārupe
8.6.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.6.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (43%);
Transport sector – fuel consumption (34%).

Energy consumption: 5.9 MWh/resident
Energy costs: 581 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

22,205 citizens (2019)
590 thousand EUR – local government costs for energy at local government infrastructure
facilities in 2018
Municipal buildings represent 7% of the total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 185 kWh/m2 year (2018)
The specific costs of the municipality are EUR 27.65 per citizen (2018)
The energy savings potential is at least 8-10 thousand EUR per year

Main challenges
•
•
•
•
•

Establishment and deployment of an energy management system
Reducing energy consumption in already refurbished municipal buildings
Promoting sustainable transport and mobility solutions
Renewal of the multi-apartment building fund throughout the municipalities area
Dependence on natural gas in the production of thermal energy in municipal buildings and
district heating

Final energy consumption
Total final energy consumption has increased every year since 2014 (on average by 12% a year). Since
2014 it has increased by 55% compared to 2018. The largest increase in energy consumption is in the
municipal sector, due to the lack of data on municipal buildings about 2014-2016. The distribution
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across the main sectors has changed a bit, but in 2018 the largest energy consumers are still the
housing (34%) and production (43%) sectors (see Figure 61).

Figure 61: Changes in final energy consumption by sector for the municipality of Mārupe

CO2 emissions
CO2 emissions has increased by 29% in 2018 compared to 2014, this is due to both incomplete data
about years 2014-2015 and growth in Mārupe municipality. The highest emissions of CO2 emitted in
Mārupe municipality were in 2016. The largest CO2 emissions sectors in 2018 were production (49%),
the housing (28%) and transport sector (20%), namely those with a high proportion of fossil fuels. The
municipal sector accounts for 7% of total CO2 emissions in the municipality (see Figure 62).

Figure 62: CO2 emissions by sector for the municipality of Mārupe
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Defined risks and vulnerabilities for the municipality of Mārupe are shown in the Table 249.
Table 249: Vulnerability of the municipality of Mārupe

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Municipality or Mārupe is located in the agglomeration area of Riga and is included in the
planning region of Riga, which provides good traffic with the capital. Statistics from recent
years on population numbers in the county show that the population in the county is
increasing. The Development Level Index for the municipality of Mārupe was 2,481 in 2017
and ranks Marupe county in 1st place between Latvia's municipalities according to the
Development Level Index. The unemployment rate in the county was 2.8% in 2018, with a
working population of 63.5%. Mārupe municipality is one of the areas of Pierīga, where
intensive building of residential and business areas is taking place, even in rural areas. One
of the contributors to the development is the proximity of the airport.

Physical and
environmental
indicators:

Municipality of Mārupe is located in the central part of Latvia and borders the city of Riga,
Olaine and Babite. The municipality is crossed by State-owned roads A5 and A8, and
“International Airport Riga” is located in the municipality of Marupe. Forest land, including
protected natural territory, takes up 34.21% in the county, while agricultural land 42.88% of
the county area. There are mainly very shallow groundwater (1-2 m) in the municipality of
Marupe, which promotes over swamping processes. In most of the municipalities, the
quality of groundwater is unsatisfactory (yellow shade, high iron content and ammonia
concentration). The municipality has a very high proportion of mansions, and multiapartment building complexes are in villages. More modern multi-apartment buildings have
been built in recent years, but buildings built in Soviet times need to be restored and
warmed to be exploitable in the long term.

8.6.3

Vision

The targets and the vision of the local authority of the municipality of Mārupe, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 250.
Table 250: Targets for the municipality of Mārupe

Targets

2020

2030

CO2 emission reduction targets (%)
Develop, implement and certify an energy management system in
the municipality according to ISO 50001 standard
Reduction in energy use for municipality buildings and facilities (%)
Reduction of energy use in the housing sector by implementing
information measures (%)
Reduce energy consumption in the multi-apartment building sector
by promoting cooperation between all stakeholders (average 1-2
multi-apartment buildings per year) (MWh)
Increase the use of renewable energy resources in district heating
systems of Mārupe municipality (%)

-0%

-20%

2050

Certificate
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8.6.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 251.
Table 251: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Mārupe

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2014

17,039

1.39

5.30

2015

17,936

1.50

5.66

2016 (base year)

19,115

1.63

6.30

2017

19,955

1.53

6.16

2018

21,229

1.43

5.92

2020

23,100

1.34

5.63

2030

29,880

1.30

6.52

2050

32,565

0.33

7.12

Year

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 252.
Table 252: Planned funding volumes and sources for implementing measures in the municipality of Mārupe

Budget for the implementation of the plan by 2050 (€)
Source of funding
Own resources of the
municipality

Mitigation
Investment (€)

Adaptation
Investment (€)

1,285,750

150,000

Other stakeholders:
− State resources and
programmes

3,451,250

− EU funds and programmes

10,902,500

− Private funds

6,500,000

Total

22,139,500
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8.7

The Sustainable Energy and Climate Policy Plan of the
municipality of Ogre
8.7.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.7.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (50%);
Transport sector – fuel consumption (26%).

Energy consumption: 9.85 MWh/resident
Energy costs: 880 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

34,622 citizens (2018)
1.4 million EUR – local government costs for energy at local government infrastructure facilities
in 2018
Municipal buildings represent 7% of the total municipal energy consumption (2018)
The specific average energy consumption for 61 municipal buildings is: 128 kWh/m2 year
(2018)
The specific costs of the municipality are EUR 41.4 per citizen (2018)
The energy savings potential is at least 9-12 thousand EUR per year

Main challenges
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Development and maintenance of an energy management system
Promoting sustainable transport and mobility solutions
Continuous improvement of local government infrastructure
Dependence on natural gas in the production of thermal energy in municipal buildings and
district heating.

Final energy consumption
Total final energy consumption has increased by 45% since 2008. This is due both to the much better
availability of energy data over the last 10 years and due to the increase in energy consumption in the
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district heating system. The distribution across the main sectors has changed a bit, but the largest
energy consumers are still the housing (50%) and transport (26%) sectors in 2018 (see Figure 63).

Figure 63: Changes in final energy consumption by sector for the municipality of Ogre

CO2 emissions
CO2 emissions has increased by 6.4% in 2018 compared to the reference year (2008). In 2018, the two
major CO2 emissions sectors were the transport sector (38%), the housing sector (both 39%) (see Figure
64).

Figure 64: CO2 emissions by sector for the municipality of Ogre

Defined risks and vulnerabilities for the municipality of Ogre are shown in Table 253.
Table 253: Vulnerability of the municipality of Ogre

Type of
vulnerability
Socioeconomic
indicators:

Description of vulnerability

Municipality of Ogre is 36 km from Riga. There are ~ 35.5 thousand inhabitants in the county,
of which ~ 76% live in Ogre and Ogresgale. It is these areas that are at high risk of flooding.
In Ogre, demographic pressures are increasing, indicating an ageing population. The
unemployment rate in the county is relatively low at 3.3% of the working population.
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Type of
vulnerability

Description of vulnerability

Physical and
environmental
indicators:

Ogres municipality borders the Daugava River, as well as a large part of the municipality
extends inland. Half of the municipality is covered by forests, while ~ 35% is agricultural land,
both sectors are heavily exposed to climate impacts. The municipality is crossed by the State
Road A6, which is crossed by a railway line. There are several lakes and rivers in the county.
One of the largest is the Ogre River. It is on the shore of the Ogre River that floods take place
almost every year in the spring. Following the construction of Riga HES, the speed of the
Daugava stream is not so high and ice sands are forming at the source of the Ogre River,
which causes flooding. In spring 2013, ice congestion caused catastrophic floods, where the
maximum water level of the Ogre River reached a 0.5% probability mark in the city of Ogre
and a 1% probability tag at the Lielpleči. The same floods have also been experienced in the
autumn as a result of severe rainfall (e.g. 15 October 2014). As in the rest of Latvia, the
population of the county is also exposed to heat waves and other natural phenomena. Given
the wildfire of the county, the risk of fires is also high in a handful of summer months.

8.7.3

Vision

The targets and the vision of the local authority of the municipality of Ogre, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 254.
Table 254: Targets for the municipality of Ogre

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-40%

-40%

-80%

Develop, implement and certify an energy management system in the
municipality according to ISO 50001 standard

Certificate
(2021)

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing
information measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector by
promoting cooperation between all stakeholders (average 2 multiapartment buildings per year) (MWh)

3,800
MWh

Increase the use of RES in district heating systems of Ogre municipality (%)

100%

8.7.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 255.
Table 255: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Ogre

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2008 (base year)

37,868

1.4

6.22
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Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2018

34,622

1.74

9.85

2020

34,480

1.75

9.90

2030

33,770

1.00

9.60

2050

32,350

0.35

9.50

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 256.
Table 256: Planned funding volumes and sources for implementing measures in the municipality of Ogre

Budget for the implementation of the plan by 2050 (€)
Source of funding

Mitigation

Adaptation

Investment (€)

Investment (€)

12,112,000

450,000

Own resources of the municipality
Other stakeholders:
− State resources and
programmes

17,960,000

− EU funds and programmes

68,920,000

− Private funds

40,250,000

Total

1,500,000

8.8

1,050,000

1,500,000

The Sustainable Energy and Climate Policy Plan of the
municipality of Salaspils
8.8.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.8.2
•

Current state of play

Main energy consumers:
o
o

Housing sector - heating and electricity consumption (58%);
Transport sector – fuel consumption (24%).
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•
•

Energy consumption: 5.8 MWh/resident
Energy costs: 585 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•
•

23,707 citizens (2018)
700 thousand EUR – local government costs for energy at local government infrastructure
facilities in 2018
Municipal buildings account for 90% of total energy consumption (2018)
The specific average energy consumption for municipal buildings is: 165 kWh/m2 year (2018)
The specific costs of the municipality are EUR 29.7 per citizen (2018)
The energy savings potential is at least 7-20 thousand EUR per year

Main challenges
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Promoting sustainable transport and mobility solutions
Continuous improvement of municipal infrastructure
Attracting new energy consumers to the heating system in Salaspils.

Final energy consumption
Total final energy consumption has decreased by 2% since 2010. The distribution across the main
sectors has changed a bit, but the largest energy consumers are still the housing (58%) and the
transport (25%) sectors in 2018 (see Figure 65).

Figure 65: Changes in final energy consumption by sector for the municipality of Salaspils

CO2 emissions
CO2 emissions decreased by 42% in 2018 compared to the reference year (2010). This is mainly related
to the fuel change project carried out by Salaspils Silums Ltd. in the Salaspils boiler house. In 2018, the
two most important sectors of CO2 emissions are the housing (43%) sector and transport (44%) (see
Figure 66).
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Figure 66: CO2 emissions by sector for the municipality of Sigulda

Defined risks and vulnerabilities for the municipality of Salaspils are shown in Table 257.
Table 257: Vulnerability for the municipality of Salaspils

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Municipality of Salaspils is located in the agglomeration area of Riga and is included in the
planning region of Riga, which provides good traffic with the capital. Statistics from recent
years on population numbers in the county show that the population in the county is
increasing slightly. 62.88% of the population is in working age. It is the sensitivity of children
and elderly people to different climate risks, such as prolonged heat, that are the highest,
The Development Level Index for the municipality of Salaspils is positive, ranking Salaspils in
the 13th place between Latvia's municipalities according to the Development Level Index.
The unemployment rate in the county was 4.2% in 2018.

Physical and
environmental
indicators:

Municipality of Salaspils is located in the central part of Latvia, adjacent to the Daugava
River. The north-eastern part of the county is crossed by Mazā Jugla river. As the county is
adjacent to the Riga HES water reservoir, the risk of flooding is linked to both the operation
of HES and the fluctuation of the water level of the Mazā Jugla. The county also has vast
areas of forests and farmland. During the summer dry period, there is a high risk of fires in
forests. Agriculture is one of the sectors most exposed to environmental risks, affected by
both drought, heat, wind, heavy rain, hail and soil and water pollution. Roads of national
importance A6, A4, A5 and railways also cross the county.

8.8.3

Vision

The targets and the vision of the local authority of the municipality of Salaspils, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 258.
Table 258: Targets for the municipality of Salaspils

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-42%

-50%

-80%

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 363

Targets

2020

2030

2050

Develop, implement and certify an energy management system in
the municipality according to ISO 50001 standard

Certificate

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing
information measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector
by promoting cooperation between all stakeholders (3 multiapartment buildings on average per year)

45,000
MWh

Increase the use of renewable energy resources in district heating
systems of Salaspils municipality (%)

100%

8.8.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 259.
Table 259: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Salaspils

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2010 (base year)

18,911

1.6

7.4

2018

23,707

0.83

5.8

2020

23,944

0.83

5.7

2030

25,453

0.72

4.8

2050

28,000

0.29

3.8

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in table 260.
Table 260: Planned funding volumes and sources for implementing measures in the municipality of Salaspils

Budget for the implementation of the plan by 2050 (€)
Source of funding

Own resources of the municipality

Mitigation

Adaptation

Investment (€)

Investment (€)

800,000

110,000

Other stakeholders:
− State resources and
programmes

Total

− EU funds and programmes

25,600,000

− Private funds

65,813,000
92,550,000
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8.9

The Sustainable Energy and Climate Policy Plan of the
municipality of Sigulda
8.9.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality.
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds.
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption.

8.9.2
•

Main energy consumers:
o
o

•
•

Current state of play
Housing sector - heating and electricity consumption (41%);
Transport sector – fuel consumption (26%).

Energy consumption: 5.2 MWh/resident
Energy costs: 593 EUR/resident

Brief on the municipal authorities and facilities
•
•
•
•
•

18,390 citizens (2018)
 780 thousand EUR – local government costs for energy at local government infrastructure
facilities in 2018
The specific average energy consumption for municipal buildings is: 140 kWh/m2 year (2018)
The specific costs of the municipality are EUR 42.4 per citizen (2018)
The energy savings potential is at least 7-20 thousand EUR per year

Main challenges
•
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipalities area
Development of energy consumption accounting for local government infrastructure
Promoting sustainable transport and mobility solutions
Continuous improvement of municipal infrastructure
Attracting new energy consumers to the heating system in Sigulda
Capacity of existing infrastructure to adapt to climate change

Final energy consumption
Total final energy consumption has increased by 15% since 2012. The increase has occurred in all
sectors. The largest increase in energy consumption is in the production sector (40%), as well as in the
transport and tertiary sectors (both 25%), while in the housing sector consumption decreased by 1%.
The distribution across the main sectors has changed a bit, but the largest energy consumers are still
the housing and transport sectors in 2018 (see Figure 67).
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Figure 67: Changes in final energy consumption by sector for the municipality of Sigulda

CO2 emissions
CO2 emissions has not changed almost at all in 2018 compared to the reference year (2012). In 2018,
the two major CO2 emissions sectors were the transport sector (41%), the housing sector (both 35%)
(see Figure 68).

Figure 68: CO2 emissions by sector for the municipality of Sigulda

Defined risks and vulnerabilities for the municipality of Sigulda are shown Table 261.
Table 261: Vulnerability of the municipality of Sigulda

Type of
vulnerability
Socio-economic
indicators:

Description of vulnerability
Sigulda municipality is located in the central part of Latvia, 50 km from Riga. Sigulda
municipality has a positive development-level index. The population of Sigulda is
increasing every year and ~ 64% of the population live in Sigulda city. In general, only 18.6%
of the population are older than working age and 19.3% of the population are under
working age, these groups of population are the main risk groups whose resilience to
climate impacts is lower.
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Physical and
environmental
indicators:

8.9.3

About a fifth of the county area is occupied by the Gauja National Park, which contains
various protected habitats, etc. protected areas. In total, 52,5% of the land in Sigulda is
occupied by forests and 32.6% is agricultural. The county is also crossed by national route
A2 and a strategically important railway line. The county is crossed by Gauja and many
small rivers, and there are several lakes in the county. Since there is significant terrain in
Sigulda, mainly on the coasts of Gauja, there has therefore been a small extent of drowning
of slopes during severe rainfall. There is a high risk of distinguishing the fires of forests and
swamps, given the great forest of the municipality. The distribution of invasive plants has
also been observed in the county, such as the spread of hogweed, for which a plan has
been developed at the level of the municipality. Similarly, municipal farmlands are exposed
to both drought and rainfall, which can have a negative impact on production.

Vision

The targets and the vision of the local authority of the municipality of Sigulda, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 262.
Table 262: Targets for the municipality of Sigulda

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-0%

-40%

-80%

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing information
measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector by
promoting cooperation between all stakeholders (average 2-3 multiapartment buildings per year) (MWh)

3,500 MWh

Increase the use of RES in district heating systems of Sigulda municipality
(%)

100%

8.9.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 263.
Table 263: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Sigulda

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2012 (base year)

18,010

0.82

4.5

2018

18,390

0.81

5.2

2020

18,837

0.81

5.1

2030

19,965

0.49

4.3

2050

22,220

0.16

3.5
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The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 264.
Table 264: Planned funding volumes and sources for implementing measures in the municipality of Sigulda

Budget for the implementation of the plan by 2050 (€)
Source of funding

Mitigation

Adaptation

Investment (€)

Investment (€)

13,507,000

450,000

Own resources of the municipality
Other stakeholders:
− State resources and
programmes

10,407,500

− EU funds and programmes

36,615,000

− Private funds

13,400,000

Total

73,929,500

8.10

1,050,000

1,500,000

The Sustainable Energy and Climate Policy Plan of the
municipality of Tukums

8.10.1

Introduction

The purpose of the Action Plan is:
•
•
•

To ensure a planned approach to energy resource management in the territory of the
municipality
To facilitate decision-making on future energy consumption reduction, climate and
environmental measures and raising funds
To define how to introduce a systematic approach to municipal building management and to
reduce energy consumption

8.10.2
•

Main energy consumers:
o
o

•
•

Current state of play

Housing sector - heating and electricity consumption (44%);
Transport sector – fuel consumption (20%).

Energy consumption: 6.4 MWh/resident
Energy costs: 963 EUR/resident

Brief on the municipal authorities and facilities
•
•

30,343 citizens (2018)
1.4 million EUR – local government costs for energy at local government infrastructure facilities
in 2018
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•
•
•
•

Municipal buildings account for 9% of total municipal energy consumption (2018)
The specific average energy consumption for municipal buildings is: 155 kWh/m2 year (2018)
The specific costs of the municipality are EUR 42 per citizen (2018)
The energy savings potential is at least 20-30 thousand EUR per year

Main challenges
•
•
•
•
•

Renewal of the multi-apartment building fund throughout the municipality area
Widening the boundaries of the energy management system
Promoting sustainable transport and mobility solutions
Continuous improvement of municipal infrastructure
Rational production of thermal energy in heating systems in the municipality of Tukums.

Final energy consumption
Total final energy consumption has increased by 34% since 2000. The increase has occurred in all
sectors. Explanation - the 2000 estimates only contain data for the city of Tukums, while the 2018
figures for the entire municipality of Tukums. The distribution across the main sectors has not changed:
the largest energy consumers are also the housing and transport sectors in 2018 (see Figure 69).

Figure 69: Changes in final energy consumption by sector for the municipality of Tukums

CO2 emissions
CO2 emissions decreased by 35% in 2018 compared to the reference year (2000). In 2018, the three
major CO2 emissions sectors were the transport sector (52%), the housing sector and the production
sector (both 15%) (see Figure 70).
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Figure 70: CO2 emissions by sector for the municipality of Tukums

Defined risks and vulnerabilities for the municipality of Tukums are shown in Table 265.
Table 265: Vulnerability of the municipality of Tukums

Type of
vulnerability

Description of vulnerability

Socioeconomic
indicators:

Municipality of Tukums is located in the central part of Latvia and is included in the planning
region of Riga. The county is connected to the capital by two national routes Riga – Liepaja
and Riga – Ventspils, as well as railways. Statistics from recent years on population numbers
in the county show that the population in the county is gradually declining. The
Development Level Index for the municipality of Tukums was positive in 2017 and ranks the
municipality in 26th place between Latvia's municipalities. The unemployment rate in the
county was 5.2% in 2018, with a working population of 62.09%.

Physical and
environmental
indicators:

The municipality of Tukums area is relatively large, with a variety of terrain. The county has
a relatively good road and railway infrastructure, but the quality of roads of local importance
is different and not sufficient in many places. The county area is located in 3 different river
basins – the eastern part belongs to the Lielupe basin, the central and western part of the
Venta basin, while the western part for the Riga Sea Bay basin rivers. A lot of the small river
runs through the county. The county is also rich in vast array of forests (30.4%), swamp areas
and fertile farmland areas (64.5%) The vast areas of forests and swamps are at high risk of
fires in the dry months of the year. Agriculture is exposed to a variety of climate impacts that
can reduce yields and make production more expensive overall. The majority of
municipalities live in Soviet-time multi-apartment buildings and ~ 40% live in individual
houses. The housing-building fund is out of date and many of these buildings need to
undergo renovations.

8.10.3

Vision

The targets and the vision of the local authority of the municipality of Tukums, including the reduction
targets for energy use, renewable energy production and CO2 emissions for years 2020, 2030 and 2050
are shown in Table 266.
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Table 266: Targets for the municipality of Tukums

Targets

2020

2030

2050

CO2 emission reduction targets (%)

-40%

-40%

-80%

Reduction in energy use for municipality buildings and facilities (%)

-20%

Reduction of energy use in the housing sector by implementing information
measures (%)

-5%

Reduce energy consumption in the multi-apartment building sector by
promoting cooperation between all stakeholders (average 2-3 multiapartment buildings per year) (MWh)

3,500
MWh

Increase the use of RES in district heating systems of Tukums municipality
(%)

100%

8.10.4

Sustainable energy actions up to 2050

Historical and predicted indicative indicators for CO2 emissions and energy consumption are shown in
Table 267.
Table 267: Historical and predicted indicators for CO2 emissions and energy consumption in the municipality of Tukums

Year

Population

CO2 emissions,
tCO2/Population

Energy consumption,
MWh/population

2000 (base year)

19,036

1.40

7.63

2018

30,343

0.65

6.13

2020

30,119

0.65

6.18

2030

28,999

0.84

5.77

2050

26,759

0.28

5.56

The overall budget and planned funding volumes and sources for implementing measures by year 2050
are shown in Table 268.
Table 268: Planned funding volumes and sources for implementing measures in the municipality of Tukums

Budget for the implementation of the plan by 2050 (€)

Source of funding
Own
resources
municipality

of

the

Mitigation Investment (€)

Adaptation Investment (€)

5,922,750

2,100,000

Other stakeholders:
− State resources and
programmes

12,178,750

− EU funds and programmes

35,357,500

− Private funds

18,000,000

Total

71,459,000
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9

Poland

9.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Brudzew
9.1.1

Introduction

Brudzew Commune in 2015 developed a document "Low-carbon economy plan for the Brudzew
Commune" (PGN) under the project "Development of a low-emission economy plan for six communes
of the Turecki poviat: Brudzew, Dobra, Kawęczyn, Malanów, Turek and Władysławów". It allowed to
apply for funds from the national program and regional programs for investments related to
environmental protection and energy efficiency, in order to improve the conditions and quality of life
of the local community.
The main purpose of the document was to improve the quality of the natural environment of the
Brudzew Commune thanks to actions to reduce CO2 emissions, which includes: defining a vision of the
commune's development towards a low-emission economy, allowing for long-term environmental and
economic benefits, recognizing the existing state of the energy economy and sources, which are
responsible for the emission of greenhouse gases into the air and the analysis of the scope of possible
investment and non-investment (educational) projects, the implementation of which will contribute
to increasing the production of energy from renewable sources, reducing energy consumption and
reducing greenhouse gas emissions.
The specific objectives of the PGN document were:
•
•
•
•

using the potential of renewable energy sources and improving the energy efficiency of
municipal facilities;
modernization of heat sources and an increase in the use of renewable energy sources in the
production of utility energy in the residential and agricultural sectors;
reducing the emission of transport pollutants;
promotion and education as well as supporting pro-ecological ideas.

In the document a goal was also defined (in local terms) i.e. ordering the activities undertaken by the
commune, which achievement is possible through the implementation of the following specific
objectives:
•
•
•
•
•

assessment of the situation in the commune in terms of greenhouse gas emissions;
indication of development trends;
selection of activities that can contribute to the reduction of greenhouse gases, reduce the use
of final energy and increase the use of energy from renewable sources;
indication of sources of financing for planned activities;
indication of municipal entities responsible for the implementation of PGN.

Within the C-Track 50 project, Brudzew Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second one is Annex 2:
Climate Change Adaptation Action Plan for the Brudzew Commune.
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Both Annexes are planned for adoption by the Brudzew Commune Council in the form of a resolution
at the Session of the Council in January 2021.

9.1.2

Current state of play

The year 2014 was established as the base year for BEI. The inventory of CO2 emissions for the
commune of Brudzew was carried out on the basis of data obtained from energy and fuel distributors
operating in the commune, strategic and planning documents of the commune, data obtained in a
questionnaire survey on representative groups of energy recipients, statistical data and available data
held by municipalities and its goal under the current PGN was to determine the amount of carbon
dioxide that was emitted in the base year as a result of energy consumption in the commune. As part
of baseline emission inventory at PGN, following categories were analysed: public sector (public utility
buildings, including: municipal housing stock, public lighting, public transport, water and sewage
management) and the society sector (including: residential buildings, industry, services and private
transport).
The 2019 Control Emission Inventory was carried out in 2020 as part of the C-Track 50 project, using
similar methodology as within BEI. The control inventory of emissions has shown that it is currently
difficult to precisely estimate the level of emission reductions adopted for implementation by PGN in
2015. According to the control inventory of emissions, final energy consumption in the Brudzew
Commune amounted to 76 079 MWh, which translated into the amount of CO2 emissions amounting
to 26 783 tonnes of CO2.
The emissions accompanying heat production may be a significant determinant of actions undertaken
by the local government in the following years. The increase in the share of energy from RES envisaged
in PGN was estimated at a very low level, even without taking into account changes in the energy mix
of the company which is an energy supplier for most of the local public and private entities. Similarly,
at the stage of developing PGN, it was not possible to predict the effects of the future "My Electricity"
program, which caused a surge in interest in the installation of prosumer installations by private
individuals throughout the country.

9.1.3

Vision

The commune of Brudzew, as part of the PGN update, defined strategic and detailed goals, thanks to
which it was possible to define the general assumptions of the vision of local government in terms of
increasing energy efficiency, reducing greenhouse gas emissions and implementing new technologies
in accordance with the principle of sustainable development. The assumptions of the vision are
consistent with the vision of the development of the Brudzew Commune defined in the strategic
document of the Brudzew Commune - "Integrated Strategy for Economic Development of the
Communes of the Turecki Poviat for the years 2015-2020.
The commune of Brudzew, as part of the PGN update, verified the effects of the measures introduced
to achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, it
did not set own targets for reducing energy consumption and production of renewable energy and
reduction of CO2 emissions by 2030, 2040 and 2050.
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Table 269: Targets for the municipality of Brudzew

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

9.1.4

2030
2040
in accordance with national
obligations
12%
29%
24%
39%

2050
Not defined
39%
48%

Sustainable energy actions up to 2050

In the PGN, measures to reduce CO2 emissions were presented and planned for implementation by the
commune, enterprises, private investors and residents of the Brudzew Commune and adaptation
measures to climate change with a perspective until 2050, which are primarily aimed at: reducing low
emissions, reducing electricity and heat consumption, limiting energy transmission losses, increasing
the share of energy consumption from renewable sources in the city, but also obtaining savings both
in financial and technical terms.
The key activities include: thermal modernization of public utility buildings, photovoltaic installations
on roof slopes of public utility buildings, extension and modernization of street lighting, replacement
of internal lighting in public buildings with energy-saving lighting, replacement of coal boilers with a
new alternative source or construction of bicycle paths along public roads. The implementation of
activities for each sector is possible in case of obtaining funding from external programs.
Table 270: The expected impact of actions per sector for the municipality of Brudzew

CO2 emission reduction (t/year)
Sector
All sectors

9.2

2030

2040

2050

3,512

8,415

10,813

CO2 percentage
reduction in
2050

Budget (in €
million)

48%

10.0

The Sustainable Energy and Climate Policy Plan of the
municipality of Buk
9.2.1

Introduction

In 2015, the Buk commune developed a document entitled "Low-carbon economy plan for the City and
Commune of Buk" (PGN), which was updated with additional recommendations of the National Fund
for Environmental Protection and Water Management and the Provincial Fund for Environmental
Protection and Water Management in Poznan.
The document was adopted in 2016 and its development allowed the Buk commune to apply for aid
from the EU budget for 2014-2020 for investments related to environmental protection and energy
efficiency. The document was adopted in 2016 and its development allowed to apply for funds from
the national and regional program and aid from the EU budget for 2014-2020 for investments related
to environmental protection and energy efficiency, in order to improve the conditions and quality of
life of the local community. The purpose of the document was to present the concept of measures
implemented in the city to improve air quality, reduce GHG emissions, reduce the phenomenon of low
emissions by increasing the use of low-emission energy sources, and reduce energy consumption and
improve energy efficiency in the city.
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The strategic goal of PGN for the city and commune of Buk was defined as: transformation of the
commune towards a low-carbon economy by reducing greenhouse gas emissions, improving energy
efficiency, increasing the use of energy from renewable sources, which will consequently lead to
improved air quality.
The specific objectives of the PGN document were:
•
•
•

reduction of greenhouse gas emissions by 2020 (by at least 7,994 tones CO2 in relation to the
base year);
reduction of energy consumption by 2020 (by at least 20,674 MWh in relation to Business As
Usual forecasts for 2020);
increasing the use of energy from renewable sources by 2020 (by at least 1,980 MWh in
relation to Business As Usual forecasts adjusted for the effects of planned tasks).

The implementation of specific objectives is to contribute directly to the achievement of the objectives
in the field of air protection set out in the current Air Protection Program, i.e. restoring the breached
air quality standards and reducing the concentrations of pollutants in the air. The PGN document is
also intended to contribute to the achievement of the goals set for the Low-Emission Economy Plan
for the Poznan Metropolis. These goals are in line with the goals at the EU and national level, and the
planned activities and tasks are in line with municipal planning and strategic documents, including the
Long-term Financial Forecast and the Air Protection Program in force.
Within the C-Track 50 project, the Buk Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second one is Annex 2:
Climate Change Adaptation Action Plan for the Buk Commune. Both Annexes are planned for adoption
by the Grabów nad Prosna Commune Council in the form of a resolution at the Session of the Council
in January 2021.

9.2.2

Current state of play

The year 2010 was established as the base year. Estimation of CO2 emissions in the city and the
commune of Buk was made on the basis of data obtained for this year from local government units
from the Poznan Metropolitan area and their subordinate units, energy companies supplying energy,
the Local Data Bank of the Central Statistical Office, Central Register of Vehicles and Drivers, Marshal's
Office of the Wielkopolska Region and on the basis of the available data held by the city and commune
of Buk.
As part of the baseline emission inventory at PGN, 3 categories were analysed: buildings, equipment
/devices and industry (buildings, municipal equipment/devices; buildings, equipment/devices;
residential buildings; public lighting (street lighting, signalling, building lighting; industry), transport
(municipal vehicles; municipal public transport; private and commercial transport), other (agriculture,
forestry and fishing).
The emission inventory carried out in 2010, as well as the control inventory of emissions in 2013
(carried out as part of the PGN from 2016 in order to determine the direction in which the city and the
commune of Buk intend to go and the trends in energy consumption and greenhouse gas emissions)
indicate that the total amount greenhouse gas emissions from the city and commune of Buk in 2010
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amounted to 142,685 tones of CO2 and in 2013 – 147,093 tones of CO2. Thus, emissions from the entire
commune increased by approx. 3.06% compared to 2010.
A comparative analysis of the results of these inventories broken down by sectors shows that in 2013,
in all sectors of the commune's activity covered by the inventory, an increase in emissions was
recorded compared to 2010 (in total by approx. 3.06%). The highest percentage increase in emissions
was recorded in the sector: road transport (5,900 tones of CO2 / 10.83%) - CO2 emissions at the level
of 37.7% - 54,457 tones of CO2. A significant increase in the amount of emissions was also recorded in
the sector: industry (2,325 tones CO2 / 5.83%) - CO2 emission at the level of 27.7% - 39,906 tones of
CO2.
A comparative analysis of the results of the emission inventory for 2010 and 2013, broken down by
fuels / energy carriers, shows that in 2013, the majority of energy carriers and fuels used in the city
and the commune of Buk, except for natural gas, heating oil and hard coal, decreased emissions
compared to 2010. The highest percentage decrease in emissions was recorded for natural gas (1,558
tones of CO2 / -14.98%). A significant increase in the amount of emissions was also recorded in the
case of electricity (2,400 tones of CO2 / 3.78%).
The control inventory of emissions from 2020, made on the basis of the data for 2019, was carried out
as part of the C-Track 50 project, using similar methods and rules as within BEI. According to the control
inventory of emissions, final energy consumption in the Buk Commune amounted to 148,051 MWh,
which translated into CO2 emission amounting to 73,084 tones of CO2. Thus, the total CO2 emissions in
the Buk commune decreased by 48.78% (i.e. 69,600.6 tones of CO2) compared to the base year 2010
and the total energy consumption decreased by 62.24% compared to the base year 2010, i.e. by
244,108.7 MW (the total energy consumption in the base year 2010 was 392,160 MW). This is the
result of the implemented measures in all sectors covered by the inventory, in particular in the road
transport sector and the industry sector.
To the threats that have or may affect the implementation of activities in the city in the field of energy
efficiency and reduction of CO2 emissions, the city and commune of Buk indicates in PGN: increasing
electricity consumption in society; no compromise on a global scale as to the agreement on GHG
emission reduction targets and the weakening of the role of the EU climate policy; lack of current legal
regulations - implementation of the RES indicator targets at risk (15%) on a national scale; economic
crisis; high gas prices; high bureaucracy making it difficult to establish new business entities; unstable
profitability of agricultural production and the possibility of no co-financing for some of the planned
activities due to limited funds.
The transition from solid to liquid and gaseous fuels under GAZOPROJEKT was of great importance for
the city and the commune of Buk, which is an example of measures implemented so far.

9.2.3

Vision

In the original PGN document, the city and commune of Buk summarized the effects of the activities
planned for 2015-2020, which resulted in the definition of the expected results in individual sectors by
2020, i.e. the renewable energy production target: 1980 MWh / y, the emission CO2 reduction target:
7,993.92 tones CO2 / year (i.e. emission reduction by 5.6% compared to the base year) and estimation
of the energy saving target: 20,674 MWh / y. The Buk Commune, as part of the PGN update, verified
the effects of the measures introduced to achieve the specific objectives set out in the original PGN
document, while taking into account the limitations related to determining the perspective of the
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obligations assumed under the local law, it did not set own targets for reducing energy consumption
and production of renewable energy and reduction of CO2 emissions by 2030, 2040 and 2050.
Table 271: Targets for the municipality of Buk

Targets

2030

2040

2050

in accordance with national
obligations

Reduction in energy use (%)

Not defined

Increase in renewable energy production (%)

23%

40%

50%

CO2 emission reduction targets (%)

16%

33%

42%

9.2.4

Sustainable energy actions up to 2050

In 2016, PGN presented investment and non-investment activities / tasks until 2020 to be implemented
by: the city and the commune of Buk, municipal units, external stakeholders and the Poznan Poviat,
including activities in accordance with Integrated Territorial Investments (ITI), i.e. a support instrument
for urban territorial areas, as well as climate change adaptation measures with a perspective until
2050. The implementation of activities in the following areas: energy, construction and households,
transport, forests and green areas, industry, waste management, education and social dialogue, and
public administration will allow the city to reduce emissions by approx. 5.6% compared to the base
year, save 20,674 MWh of energy and produce 1,980 MWh /year of renewable energy.
The key investment activities include: installation of renewable energy sources by private investors,
modernization of heat sources, thermomodernization and energy modernization of buildings under
the authority of the city and the commune, replacement of internal lighting with energy-saving LED
bulbs, replacement of street lighting, construction of bicycle and walking roads, construction and
modernization of roads, the introduction of free parking spaces for low-emission vehicles and the
construction of P&R, B&R, K&R car parks in the scope of the transfer node at the Warsaw - Berlin
railway line in commune Buk. The adaptation measures to climate change with a perspective until 2050
included in the PGN document, are primarily aimed at: reducing low emissions, reducing electricity
and heat consumption, reducing energy transmission losses, increasing the share of energy
consumption from renewable sources in the commune, but also obtaining saving both in financial and
technical terms.
Table 272: The expected impact of actions per sector for the municipality of Buk

CO2 emission reduction (t/year)
Sector
All sectors

2030

2040

2050

CO2 percentage
reduction in
2050

21,241

45,998

62,120

42%
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9.3

The Sustainable Energy & Climate Policy Plan of the
municipality of Grabów nad Prosną
9.3.1

Introduction

Grabów nad Prosną commune in 2015 prepared a document “Low carbon economy plan for the
commune of Grabów nad Prosną" (PGN). The document has allowed to apply for funds from the
national and regional programs for investments related to environmental protection and energy
efficiency. The main purpose of the document was to identify the existing state of the local energy
management and the variety of sources responsible for the emission of greenhouse gases, to analyse
the scope of possible investment and non-investment projects. Their implementation will result in a
change in the structure of the energy carriers used, as well as to promote and implement modern and
ecological solutions limiting CO2 emissions compared to the base year 2010.
PGN's strategic goals were:
Reduction of greenhouse gas emissions through:
•
•
•

energy modernization and thermo-modernization of public utility buildings and housing
buildings in the commune,
activities aimed at changing the heat supply systems to low-emission ones in multi-family
housing,
low-energy and cost-effective infrastructure for street lighting.

Increasing the share of energy from renewable sources by:
•
•
•
•

the use of economically effective RES solutions in public utility facilities,
popularizing renewable energy solutions in housing construction by implementing a system of
incentives for residents,
popularization of renewable energy solutions in enterprises and service facilities,
educational activities in the field of renewable energy.

Final energy consumption reduction through:
•
•

use of economically efficient energy systems,
replacement of heat sources with more energy-efficient ones.

Reduction of air pollution by:
•
•

local society aware of the benefits and effects of a low-emission economy as a result of the
educational campaign,
replacement of heat sources with more energy-efficient ones.

Within the C-Track 50 project, the Grabów nad Prosną commune updated the PGN document to the
standard of the Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the
development of two annexes, the first of which is Annex 1: Control Emission Inventory, and the second
is Annex 2: Climate Change Adaptation Action Plan for the Grabów nad Prosną commune. Both
Annexes are planned for adoption by the Grabów nad Prosna Commune Council in the form of a
resolution at the Session of the Commune Council in January 2021.
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9.3.2

Current state of play

As part of the base emission inventory at PGN, the following categories were analysed: municipal
facilities, municipal transport, public lighting, residential and service construction, private transport,
industry, liquid waste, solid waste. The total emissions for base year 2010 were 36,330 tonnes of CO2.
Next emission control inventory from 2019 was carried out as part of the C-Track 50 project using the
same methods and rules as BEI. Any discrepancies in the obtained results regarding the estimation of
energy consumption and emissions (apart from the effect of the changes in the municipal energy mix
taking place in the meantime) are a consequence of the assumptions made at the stage of preparing
the emission inventory. The Control Emission Inventory did not analyse, for example, electricity
consumption in households for purposes other than heating and the category of waste. The total CO2
emission estimated in the control inventory in 2019 in all analysed categories was 26,506 t CO2. In the
base year of 2010, PGN estimated the total emission of CO2 at the level of 36,330 t.

9.3.3

Vision

The Grabów nad Prosną Commune, as part of the PGN update, verified the effects of the measures
introduced to achieve the specific objectives set out in the original PGN document, while taking into
account the limitations related to determining the perspective of the obligations assumed under the
national law, it did not set own targets for reducing energy consumption and production of renewable
energy and reduction of CO2 emissions by 2030, 2040 and 2050.
Table 273: Targets for the municipality of Grabów nad Prosną

Targets

2030

2040

2050

in accordance with national
obligations

Reduction in energy use (%)

Not defined

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

43%

51%

56%

9.3.4

Sustainable energy actions up to 2050

The update of the "Low-emission economy plan for the commune of Grabów nad Prosną" in general
presents measures to reduce CO2 emissions planned for implementation as well as adaptation
measures to climate change with a perspective until 2050, which are primarily aimed at: reducing
greenhouse gas emissions, increasing the share of energy from renewable energy sources and
reduction of final energy consumption and reduction of air pollution.
Table 274: The expected impact of actions per sector for the municipality of Grabów nad Prosną

CO2 emission reduction (t/year)
Sector

2030

2040

2050

CO2 percentage
reduction in
2050

All sectors

3,761

6,813

8,915

56%
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9.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Kępno
9.4.1

Introduction

Kępno Commune in 2014 developed a document "Low carbon economy plan for the Kępno Commune
for 2015-2020" (PGN). It allowed to apply for funds from the national program and regional programs
for investments related to environmental protection and energy efficiency. The main purpose of the
document was to identify the existing state of the energy economy and sources responsible for the
emission of greenhouse gases into the air, to analyse the scope of possible investment and noninvestment projects, the implementation of which will result in a change in the current structure of
energy carriers used, as well as to promote and implement modern and ecological solutions to reduce
CO2 emissions compared to the base year 2014.
The specific objectives of the PGN document were:
•
•

•

•
•

•

further development of energy planning and energy management in the commune;
optimization of electricity management and reduction of electricity consumption in individual
sectors of energy consumers through, inter alia, replacement of street lighting, thermal
modernization of buildings, replacement of old and used household appliances in households
with new and more energy-efficient ones;
reducing the emission of air pollutants (in particular emitted from low emission sources,
greenhouse gases) related to energy consumption in the commune through, inter alia,
replacement of heating sources based on solid fuel in buildings with more efficient and less
emissions;
involvement of individual participants of the local energy market in activities limiting
greenhouse gas emissions;
creating conditions for increasing the share of energy from renewable sources in the energy
balance of the Kępno Commune and improving energy efficiency with the use of innovative
solutions while maintaining the principles of sustainable development;
the use of pro-consumer installations based on renewable energy sources to secure one's own
energy needs and other energy users.

Within the C-Track 50 project, Kępno Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second is Annex 2:
Climate Change Adaptation Action Plan for the Kępno Commune. Both Annexes were adopted by the
Council of Kępno Commune in the form of a resolution No XXVII/202/2020 on December 30, 2020.ű

9.4.2

Current state of play

The year 2014 was established as the base year because the local government had complex data to
prepare the CO2 inventory for this year. As part of the baseline emission inventory at PGN, following
categories were analysed: residential buildings, public utility buildings, industrial, office and
commercial buildings (heating purposes), transport, energy electricity, waste management and water
and sewage management.
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The 2019 control inventory of emissions was carried out in 2020 as part of the C-Track 50 project, using
similar methodology as within BEI. Any discrepancies in the obtained results regarding the estimation
of energy consumption and emissions, apart from the effect of the changes in the municipal energy
mix taking place in the meantime, are a consequence of the assumptions made at the stage of
preparing the emission inventory. The Control Emission Inventory did not analyse, for example,
electricity consumption in households for purposes other than heating purposes.
The total CO2 emissions tonnes estimated in the control inventory of CO2 emissions in 2019 amounted
to 90,452 CO2 tonnes in all analysed categories. In the base year of 2014, PGN estimated the total
emission of CO2 tonnes at the level of 131,938 CO2 tonnes. As a result of the control inventory of
emissions from transport in the Kępno Commune, a significant increase in CO2 emissions was found,
estimated at 23,457 tonnes of CO2 - compared to the base year: 18,035 CO2tonnes (total transport).
This is the result of the constantly developing heavy road transport and the rapid growth of registered
vehicles in the Kępno Commune. On the other hand, the reduction of CO2 emissions in the commune
of the Kępno Commune is mainly due to wind turbines installed in the commune.

9.4.3

Vision

The Kępno Commune, as part of the PGN update, verified the effects of the measures introduced to
achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the national law,
it did not set own targets for reducing energy consumption and production of renewable energy and
reduction of CO2 emissions by 2030, 2040 and 2050.
Table 275: Targets for the municipality of Kępno

Targets

2030

2040

2050

in accordance with national
obligations

Reduction in energy use (%)

Not defined

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

30%

38%

58%

9.4.4

Sustainable energy actions up to 2050

In the "Low-emission economy plan for the Kępno Commune for 2015-2020", measures to reduce CO2
emissions are presented and planned for implementation, among others by municipal companies and
other investors in Kępno Commune. The adaptation measures to climate change with a perspective
until 2050 primarily aimed at: reducing low emissions, reducing electricity and heat consumption,
limiting energy transmission losses, increasing the share of energy consumption from renewable
energy sources in the city but also obtaining savings both in financial and technical terms.
Table 276: The expected impact of actions per sector for the municipality of Kępno

CO2 emission reduction (t/year)
Sector
All sectors

2030

2040

17,223

34,707

2050

CO2 percentage
reduction in
2050

46,502

58%
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CO2 emission reduction (t/year)
Sector

2030

Renewable energy production

9.5

2040

2050

CO2 percentage
reduction in
2050

according to national goals (see Poland's energy policy
goals until 2040)

Budget (in €
million)
Not defined

The Sustainable Energy and Climate Policy Plan of the
municipality of Mycielin
9.5.1

Introduction

Mycielin commune in 2016 developed, as a part of a partnership project, a document entitled
“Development of a low-carbon plan for the Kalisz Poviat, communes from the Kalisz Poviat and
Sieroszewice Commune” (PGN). It allowed to apply for funds from the national program and regional
programs for investments related to environmental protection and energy efficiency, in order to
improve the conditions and quality of life of the local community.
The main purpose of the document was to ensure low-emission economic development and meet the
needs of society by 2020, by reducing air pollution, including CO2, and reducing final energy
consumption in all sectors.
The specific objectives of the PGN document were:
•
•
•

•
•
•
•
•
•
•

Specific objective I: Management of the area in a sustainable and ecological manner.
Specific objective II: Increasing energy security of recipients located in the area of the Kalisz
Poviat and the Sieroszewice Commune.
Specific objective III: Reduction of CO2 emissions and pollutant emissions from installations
used in the Kalisz Poviat, communes from the Kalisz Poviat and Sieroszewice Commune, as well
as emissions from transport.
Specific objective IV: Development of energy supply systems reducing the occurrence of low
pollutant emissions (including dust emissions).
Specific objective V: Increasing the efficiency of energy use, production and delivery.
Specific objective VI: Increasing the use of energy from renewable sources.
Specific objective VII: Implementation of the idea of exemplary role of the public sector in the
field of economical energy management.
Specific objective VIII: Raising awareness among the inhabitants of their impact on the local
exo-energy economy and air quality.
Specific objective IX: Promotion and implementation of the vision of sustainable transport.
Specific objective X: Promotion of energy-efficient solutions in lighting.

Within the C-Track 50 project, Mycielin commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second is Annex 2:
Climate Change Adaptation Action Plan for the Mycielin commune.
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Both Annexes were adopted by the Council of Mycielin Commune in the form of a resolution No
XXVIII/163/2020 on December 29, 2020.

9.5.2

Current state of play

The year 2005 was established as the base year for BEI. The inventory of CO2 emissions for the Mycielin
commune was based on: data obtained from an energy distributor, strategic documents, a survey of
residential buildings and available statistical data, and its purpose under the current PGN was to
determine the amount of carbon dioxide emitted in the base year as a result of energy consumption
in the area municipalities. The following types of energy carriers were analysed: transport fuels,
electricity, gaseous fuels and thermal energy. As part of the baseline emission inventory at PGN,
following categories were analysed: transport, electricity, street lighting, gas, heating fuel and public
utility buildings.
The 2019 Control Emission Inventory was carried out within C-Track 50 project, using similar methods
and rules as within BEI. Any discrepancies in the obtained results regarding the estimation of energy
consumption and emissions, apart from the effect of the changes in the municipal energy mix taking
place in the meantime, are a consequence of the assumptions made at the stage of preparing the
emission inventory. The Control Inventory of Emissions did not analyse, for example, electricity
consumption in households for purposes other than heating purposes. The control emission inventory
carried out as part of the C-Track 50 project by the Mycielin Commune Office has shown that it is
currently difficult to precisely estimate the level of emission reductions adopted for implementation
at PGN in 2016.
According to the control inventory of emissions, final energy consumption in the Mycielin Commune
amounted to 48,872 MWh, which translated into CO2 emission amounting to 15,880 tonnes of CO2.
The emissions related to electricity consumption in 2019 amounted to 1.5 thousand tonnes of CO2 with
energy consumption of 1,852 MWh. According to PGN from 2016, electricity consumption in the
commune amounted to 3,398 MWh, and the accompanying emissions: 2,759 tonnes of CO2.

9.5.3

Vision

According to the Development Strategy of the Mycielin Commune, the commune's vision is as follows:
“Mycielin is a safe and friendly commune, offering its residents favourable conditions to live in an
ecological and clean space. The commune, belonging to the Kalisz-Ostrów Agglomeration, develops
the indispensable feature which is entrepreneurship and improves the condition of the technical
infrastructure. The local community is active, and thanks to the high competence of officials, the
commune is efficiently managed”. The most relevant issues for implementing a low-carbon economy
are included in the following objectives:
•
•
•
•

Support for the development of the information society infrastructure society infrastructure
and construction of installations renewable energy sources.
Support for the implementation of projects related to renewable energy sources.
Modernization of social infrastructure.
Thermo-modernization of public utility buildings.

The commune of Mycielin, as part of the PGN update, verified the effects of the measures introduced
to achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, it
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did not set own targets for reducing energy consumption and production of renewable energy and
reduction of CO2 emissions by 2030, 2040 and 2050.
Table 277: Targets for the municipality of Mycielin

Targets

2030

2040

2050

in accordance with national
obligations

Reduction in energy use (%)

Not defined

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

-1%

22%

34%

9.5.4

Sustainable energy actions up to 2050

In the "Low-Carbon Economy Plan for the Kalisz Poviat, communes from the Kalisz Poviat and
Sieroszewice Commune" presents a schedule of investment and non-investment activities for the
Mycielin commune regarding the reduction of CO2 emissions. by the commune, enterprises, private
investors and residents of the Mycielin Commune and adaptation measures to climate change with a
perspective until 2050, which are primarily aimed at: reducing low emissions, reducing electricity and
heat consumption, limiting energy transmission losses, increasing the share of energy consumption
from renewable sources in the city, but also obtaining savings both in financial and technical terms.
Table 278: The expected impact of actions per sector for the municipality of Mycielin

CO2 emission reduction (t/year)
Sector

2030

2040

2050

CO2 percentage
reduction in
2050

All sectors

3,770

8,314

10,691

34%

Renewable energy production

9.6

Budget (in €
million)
-

according to national goals (see Poland's energy policy
goals until 2040)

-

The Sustainable Energy and Climate Policy Plan of the
municipality of Powidz
9.6.1

Introduction

In 2016, Powidz Commune developed a document "Low carbon economy plan for the Powidz
Commune" (PGN). The main purpose of the document was to identify: the existing state of the energy
economy and sources responsible for the emission of greenhouse gases into the air, goals and planned
investment activities that have been included in the Multiannual Financial Forecast. The plan allowed
to apply for funds from the national and regional programs for investments related to environmental
protection and energy efficiency.
The specific objectives of the PGN document were:
•

use of the potential of renewable energy sources in the commune and improving the energy
efficiency of municipal facilities;
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•
•
•
•

modernization of heat sources and an increase in the use of renewable energy sources in the
production of utility energy in the residential sector;
reduction in emissions from transport;
increase in environmental awareness in the service, industry and construction sectors;
promotion and education of the Plan's stakeholders in the field of pro-ecological ideas,
sustainable mobility as well as inclusion of the low-emission economy in the commune's
strategic documents.

The document also defines the goal (in local terms), that is to organize the activities undertaken by the
commune, the achievement of which is possible through the implementation of the following specific
objectives:
•
•
•
•
•
•
•
•

assessment of the situation in the commune in terms of greenhouse gas emissions;
indication of development trends;
selecting actions that can contribute to reducing greenhouse gases, reducing final energy
consumption and increasing the use of energy from renewable sources;
indication of sources of financing for planned activities;
indication of municipal entities responsible for the implementation of PGN;
indication of key tasks to be performed in the area of transport and communication;
seeking cooperation with external entities to ensure the integration of the transport system
between localities;
education and raising awareness of residents in the field of mobility.

Within the C-Track 50 project, Powidz Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first one is Annex 1: Control Emission Inventory, and the second one is Annex 2:
Climate Change Adaptation Action Plan for the Powidz Commune.

9.6.2

Current state of play

Due to the availability of data, 2014 was set as the base year. The sources of data for the inventory of
CO2 emissions were: data obtained from energy operators, data obtained in a survey on representative
groups of energy recipients, statistical data of the Central Statistical Office, strategic and planning
documents of the commune and other statistical data and materials provided by the commune. As
part of the base emission inventory at PGN, the following categories were analysed: public buildings,
street lighting and public transport, waste and sludge management, private housing, industry and
services, private transport and renewable energy sources.
Electricity consumption in the base year was 24,757.9 MWh. In turn, the total emission of CO2 to the
atmosphere in the base year amounted to 7,112.82 t CO2. The group that definitely dominates in the
balance of energy consumption and CO2 emissions is the social group, which consumes nearly 92% of
energy in the commune, and emits about 87% of the amount of carbon dioxide. The sectors with the
highest consumption are residential buildings (16,078 MWh), the consumption of which accounts for
nearly 65% of the energy consumed in the Powidz commune. The dominant energy carrier in the
structure of fuel consumption is hard coal, the consumption of which in the base year amounted to
10,664.90 MWh of energy (43.08%). The second largest carrier is wood and biomass, the consumption
of which amounted to 7,642.74 MWh of energy, which accounts for 30.87% of energy consumption in
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the Powidz commune. The highest emission was recorded with the use of hard coal 3,636.73 t CO2,
which constitutes nearly 51.13% of the total emission in the commune.
Subsequently, the control emission inventory for the year 2019 was carried out under the C-Track 50
project, using similar methods and rules as BEI. Any discrepancies in the obtained results regarding the
estimation of energy consumption and emissions, apart from the effect of the changes in the municipal
energy mix taking place in the meantime, are a consequence of the assumptions made at the stage of
preparing the emission inventory. The Control Inventory of Emissions did not analyse: electricity
consumption in households for purposes other than heating purposes, private vehicles (because of the
lack of data from the Central Vehicle Register) and the transport of public vehicles other than
communal vehicles.
The CO2 emissions from public buildings (including council flats and water and sewage management
equipment) estimated in the control inventory of CO2 emissions in the year 2019 amounted to 1,257
tonnes of CO2. Commune transport has caused 15.2 tonnes of CO2. In the base year of 2014, PGN
estimated the total emission in public transport to 55 tons of CO2. Public lighting was responsible for
the consumption of 191 MWh of electricity resulting in the emission of almost 155 tons of CO2. In the
year 2019, that consumption was estimated at 158 MWh.

9.6.3

Vision

The commune of Powidz, as a part of the PGN update, defined the strategic and detailed goals, thanks
to which it was possible to define the commune's vision towards a low carbon economy, allowing for
long-term environmental and economic benefits, e.g. by reducing energy consumption, increasing
citizens' awareness and implementing new innovative technologies. These goals will guide the
commune of Powidz in the time perspective also after the year 2020. While taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, the
commune of Powidz did not set own targets for reducing energy consumption and production of
renewable energy and reduction of CO2 emissions by 2030, 2040 and 2050.
Table 279: Targets for the municipality of Powidz

Targets

2030

Reduction in energy use (%)

2040

in accordance with national
obligations

2050
Not defined

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

27%

42%

53%

9.6.4

Sustainable energy actions up to 2050

The “Low carbon economy plan for the Powidz Commune" of the year 2016 presented investment and
non-investment activities that will be implemented at the local level, falling within the competence of
the local government and society of the Powidz Commune and local entrepreneurs as well as
adaptation measures to climate change with a perspective until 2050, which are primarily aimed at:
reducing greenhouse gas emissions, reduction of final energy consumption, reduction of air pollution
and smart water management.
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Table 280: The expected impact of actions per sector for the municipality of Powidz

CO2 emission reduction (t/year)
Sector

2030

All sectors

1,404

Renewable energy production

9.7

2040
2,560

2050
3,445

CO2 percentage
reduction in
2050

Budget (in €
million)

53%

-

according to national goals (see Poland's energy policy
goals until 2040)

-

The Sustainable Energy and Climate Policy Plan of the
municipality of Przykona
9.7.1

Introduction

Przykona Commune in 2014 developed a document "Low-carbon economy plan for the Przykona
Commune" (PGN). It allowed to apply for funds from the national program and regional programs for
investments related to environmental protection and energy efficiency, in order to improve the
conditions and quality of life of the local community.
The assumption of the document was to analyse and indicate the directions of action of the commune
authorities of Przykona in the 2014-2020 perspective, when these will be the most favourable
conditions for carrying out the necessary investments in the field of energy management in the
commune.
The main purpose of the document was to reduce carbon dioxide emissions by 20% compared to 2002.
According to the available forecasts, the commune of Przykona will continue this development trend
in the context of improving air quality also after 2020.
The specific objectives of the PGN document were:
•
•
•
•
•

reduction of thermal energy consumption in the commune through investment and noninvestment;
limiting electricity consumption in the commune through investment and non-investment
activities;
development of thermal energy production in the commune from renewable energy sources;
reduction of transport emissions;
education of society.

Within the C-Track 50 project, Przykona Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second one is Annex 2:
Climate Change Adaptation Action Plan for the Przykona Commune.

9.7.2

Current state of play

The year 2002 was chosen as the base year because the local government gained the data to develop
a CO2 inventory for that period. The year 2020 was forecast as the base year for BEI. The inventory of
CO2 emissions for the commune of Przykona was carried out on the basis of data from the Assumptions
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to the Supply Plan of the Przkona Commune with heat, electricity and gaseous fuels from 2003, as well
as data obtained in surveys of municipal buildings, enterprises, farms and households, statistical data
of the Central Statistical Office and on the basis of available data in the possession of the commune
and its goal under the current PGN was to determine the amount of carbon dioxide that was emitted
in the base year as a result of energy consumption in the commune. As part of baseline emission
inventory at PGN, following categories were analysed: public sector and the society sector.
The 2019 Control Emission Inventory was carried out in 2020 as part of the C-Track 50 project, using
similar methodology as within BEI. The control inventory of emissions has shown that it is currently
difficult to precisely estimate the level of emission reductions adopted for implementation by PGN in
2014. According to the control inventory of emissions, final energy consumption in the Przykona
Commune amounted to 74,688.5 MWh, which translated into the amount of CO2 emissions amounting
to 22,039.5 tonnes of CO2.
The emissions accompanying heat production may be a significant determinant of actions undertaken
by the local government in the following years. The increase in the share of energy from RES envisaged
in PGN was estimated at a very low level, even without taking into account changes in the energy mix
of the company which is an energy supplier for most of the local public and private entities. Similarly,
at the stage of developing PGN, it was not possible to predict the effects of the future "My Electricity"
program, which caused a surge in interest in the installation of prosumer installations by private
individuals throughout the country.

9.7.3

Vision

The commune of Przykona, as part of the PGN update, defined strategic and detailed goals, thanks to
which it was possible to define the general assumptions of the vision of local government in terms of
increasing energy efficiency, reducing greenhouse gas emissions and implementing new technologies
in accordance with the principle of sustainable development. The assumptions of the vision are
consistent with the vision of the development of the Przykona Commune defined in the strategic
document of the Przykona Commune - "Integrated Strategy for Economic Development of the
Communes of the Turecki Poviat for the years 2015-2020.
The commune of Przykona, as part of the PGN update, verified the effects of the measures introduced
to achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, it
did not set own targets for reducing energy consumption and production of renewable energy and
reduction of CO2 emissions by 2030, 2040 and 2050.
Table 281: Targets for the municipality of Przykona

Targets
Reduction in energy use (%)

2030

2040

in accordance with national
obligations

2050
Not defined

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

10%

42%

60%

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 388

9.7.4

Sustainable energy actions up to 2050

Activities planned to be implemented in the “Low-carbon economy plan for the Przykona Commune”
from 2014 (in the public and private sector) by local entrepreneurs or local government in terms of
investments or incentives for residents, such as subsidies for the purchase of solar collectors, are aimed
at absolute implementation of the strategic goal. The key investment activities in the society sector
include: construction of a power plant in Przykona, commissioning of a photovoltaic farm - Wichertów
(1MW), Jeziorko (2MW), thermal modernization of residential buildings or modernization of heat
sources (replacement of coal boilers with a new alternative source).
The adaptation measures to climate change with a perspective until 2050 primarily aimed at: reducing
low emissions, reducing electricity and heat consumption, limiting energy transmission losses,
increasing the share of energy consumption from renewable energy sources in the city but also
obtaining savings both in financial and technical terms.
Table 282: The expected impact of actions per sector for the municipality of Przykona

CO2 emission reduction (t/year)
Sector

2030

All sectors

5,206

Renewable energy production

9.8

2040
10,850

2050

CO2 percentage
reduction in
2050

14,113

Budget (in €
million)

60%

-

according to national goals (see Poland's energy policy
goals until 2040)

-

The Sustainable Energy and Climate Policy Plan of the
municipality of Rawicz
9.8.1

Introduction

In 2015, Rawicz Commune prepared a document "Low carbon economy plan for Rawicz Commune"
(PGN). The main purpose of the document was to identify the existing state of the energy economy
and sources responsible for the emission of greenhouse gases into the air, to analyse the scope of
possible investment and non-investment projects, the implementation of which will result in a change
in the current structure of energy carriers used, as well as to promote and implement modern and
ecological solutions to reduce CO2 emissions compared to the base year 1990. The plan allowed to
apply for funds from the national program and regional programs for investments related to
environmental protection and energy efficiency.
Strategic goals of PGN were:
•
•
•

reduction of greenhouse gas emissions in the sector of public buildings, street lighting and
heating by 2% (by 153.72 tonnes of CO2) from 2014 to 2020;
equipping 5% of public buildings in Rawicz Commune with renewable energy installations by
2020;
reduction of primary energy consumption in the public buildings sector by 25% (9169.1 GJ) by
2020.
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Within the C-Track 50 project, Rawicz Commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second one is Annex 2:
Climate Change Adaptation Action Plan for Rawicz Commune.
Both Annexes are planned to be adopted by the Council of Rawicz Commune in the form of a resolution
in February 2021.

9.8.2

Current state of play

The year 1990 was set as the base year. As part of the base emission inventory at PGN, the following
categories were analysed: multi-family housing, public buildings, private housing, heating, street
lighting and transport. The performed calculations showed that Rawicz Commune reduced CO2
emissions in 1990-2014 by 4%. The highest percentage reduction in CO2 emissions in the analysed
period took place in the public utility construction sectors (47%) and in street lighting (41%).
Next control emission inventory for 2019 was carried out under the C-Track 50 project, using the same
methods and rules as BEI. Any discrepancies in the obtained results regarding the estimation of energy
consumption and emissions, apart from the effect of the changes in the municipal energy mix taking
place in the meantime, are a consequence of the assumptions made at the stage of preparing the
emission inventory. The Control Inventory of Emissions did not analyse, for example, electricity
consumption in households for purposes other than heating purposes.
The CO2 emissions [in tonnes] from public buildings estimated in the control inventory of CO2 emissions
in 2019 amounted to 8,919 tonnes of CO2 and in communal lighting to 787 tonnes. Public and
commune transport has caused 257 tonnes of CO2. Due to the complex procedure of obtaining data
from state entities responsible for vehicle statistics, the calculation for private and commercial vehicles
has not yet been completed. In the base year of 1990, PGN estimated the total emission of CO 2 in
transport to 6,529 t.

9.8.3

Vision

Rawicz Commune, as part of the PGN update, verified the effects of the measures introduced to
achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, it
did not set own targets for reducing energy consumption and energy production of renewable energy
and reduction of CO2 emissions by 2030, 2040 and 2050.
Table 283: Targets for the municipality of Rawicz

Targets
Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

2030

2040

in accordance with national
obligations

2050
-

12%

29%

39%

-122%

-67%

-26%
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9.8.4

Sustainable energy actions up to 2050

The update of the "Low-emission economy plan for the commune of Rawicz" in general presents
measures to reduce CO2 emissions and planned for implementation as well as adaptation measures to
climate change with a perspective until 2050, which are primarily aimed at: reducing greenhouse gas
emissions, increasing the share of energy from renewable sources and reduction of final energy
consumption and reduction of air pollution.
Table 284: The expected impact of actions per sector for the municipality of Rawicz

CO2 emission reduction (t/year)
Sector

2030

All sectors

31,433

Renewable energy production

9.9

2040
65,553

2050

CO2 percentage
reduction in
2050

90,305

-26%

Budget (in €
million)
4.37

according to national goals (see Poland's energy policy
goals until 2040)

-

The Sustainable Energy and Climate Policy Plan of the
municipality of Szydłowo
9.9.1

Introduction

In 2018, the Szydłowo Commune developed a document "Low carbon economy plan for the Szydłowo
Commune" (PGN). The main objective of the document was to define the development strategy
towards a low-emission economy in terms of increasing energy efficiency, reducing greenhouse gas
emissions and implementing new technologies in accordance with the principle of sustainable
development. The document was prepared on the basis of a detailed analysis of the socio-economic
situation and environmental conditions in the commune. The plan allowed to apply for funds from the
regional program and other national support programs.
The specific objectives set out in the PGN assume the implementation of the following activities:
•
•
•
•
•
•
•

modernization of street lighting to be more energy-efficient,
replacement of coal stoves and low-efficiency coal-fired boiler houses,
an increase in the share of renewable energy sources,
thermomodernization of residential, service and public buildings,
environmental education of the commune inhabitants,
replacement of energy-intensive lighting and energy-intensive office equipment in public
utility buildings,
modernization of roads and development of bicycle paths.

Within the C-Track 50 project, the Szydłowo Commune updated the PGN document to the standard of
the Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development
of two annexes, the first of which is Annex 1: Control Emission Inventory, and the second one is Annex
2: Climate Change Adaptation Action Plan for the Szydłowo Commune.
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Both Annexes were adopted by the Council of Szydłowo Commune in the form of a resolution No
XXIX/318/2020 on December 28, 2020.

9.9.2

Current state of play

The year 2010 was chosen as the base year because the local government gained the data to develop
a CO2 inventory for that period. As part of the baseline emission inventory, categories such as: the
public sector, the residential sector, the service sector, the public transport sector and the private
transport sector were analysed. The control emission inventory from 2019 (CIE) was conducted using
the same methodology as for BEI. Any discrepancies in the obtained results regarding the estimation
of energy consumption and emissions, apart from the effect of the changes in the municipal energy
mix taking place in the meantime, are a consequence of the assumptions made at the stage of
preparing adequate emission inventory: the Control Inventory did not analyse e.g. electricity
consumption in households for other purposes than heating targets.
According to the baseline emission inventory carried out in 2019, where the final amount of CO2
emissions was 41,280 Mg CO2, in 2010 the annual emission was estimated at 53,849 tonnes of CO2,
and in 2014 at 58,994 tonnes of CO2.

9.9.3

Vision

The Szydłowo Commune, as part of the PGN update, verified the effects of the measures introduced
to achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the national law,
it did not set own targets for reducing energy consumption and production of renewable energy and
reduction of CO2 emissions by 2030, 2040 and 2050.
Table 285: Targets for the municipality of Szydłowo

Targets

2030

Reduction in energy use (%)

2040

in accordance with national
obligations

2050
-

Increase in renewable energy production (%)

12%

29%

39%

CO2 emission reduction targets (%)

18%

38%

49%

9.9.4

Sustainable energy actions up to 2050

The update of the "Low-emission economy plan for the commune of Szydłowo" in general presents
measures to reduce CO2 emissions planned for implementation as well as adaptation measures to
climate change with a perspective until 2050, which are primarily aimed at: reducing greenhouse gas
emissions, increasing the share of energy from renewable energy sources and reduction of final energy
consumption and reduction of air pollution.
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Table 286: The expected impact of actions per sector for the municipality of Szydłowo

CO2 emission reduction (t/year)
Sector

2030

All sectors

10,398

Renewable energy production

9.10

2040
22,103

2050

CO2 percentage
reduction in
2050

28,614

Budget (in €
million)

49%

-

according to national goals (see Poland's energy policy
goals until 2040)

-

The Sustainable Energy and Climate Policy Plan of the
municipality of Trzcianka

9.10.1

Introduction

In 2016, Trzcianka Commune prepared a document "Low carbon economy plan for Trzcianka
Commune" (PGN). The main purpose of the document was to identify: the existing state of the energy
economy and sources responsible for the emission of greenhouse gases into the air, goals and planned
investment activities that have been included in the Long-term Financial Forecast. The plan allowed to
apply for funds from the national and regional programs for investments related to environmental
protection and energy efficiency.
In 2014, the Trzcianka commune reduced CO2 emissions by 22% compared to 1990, achieving the goal
of reducing gas emission set by the "Europe 2020 Strategy". Strategic goals of PGN of Trzcianka were:
•
•
•

annual reduction of greenhouse gas emissions by 1%;
equipping 5% of public buildings in the commune with micro-installations of renewable energy
sources;
reduction of final energy consumption per user in the public buildings sector by 5% to 2020.

Operational goals were:
•
•
•

sustainable development of the Trzcianka commune, including pro-ecological activities.
increasing energy efficiency in use and production of energy.
reducing the emissivity of the economy in the commune through the development of
appropriate technologies and practices.

Within the C-Track 50 project, Trzcianka commune updated the PGN document to the standard of the
Action Plan for Sustainable Energy and Climate (SECAP). The update concerned the development of
two annexes, the first of which is Annex 1: Control Emission Inventory, and the second is Annex 2:
Climate Change Adaptation Action Plan for the Trzcianka commune.

9.10.2

Current state of play

The year 1990 was set as the base year. As part of the base emission inventory at PGN, the following
categories were analysed: multi-family housing and public buildings, private housing, local thermal
power plant, street lighting and transport.
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Next control emission inventory for 2019 was carried out under the C-Track 50 project, using similar
methods and rules as BEI. Any discrepancies in the obtained results regarding the estimation of energy
consumption and emissions, apart from the effect of the changes in the municipal energy mix taking
place in the meantime, are a consequence of the assumptions made at the stage of preparing the
emission inventory. The Control Inventory of Emissions did not analyse: electricity consumption in
households for purposes other than heating purposes, energy consumption in industry, private
vehicles (because of the lack of data from the Central Vehicle Register) and the transport of public
vehicles other than communal vehicles.
The CO2 emissions from public buildings (including council flats and water and sewage management
equipment) estimated in the control inventory of CO2 emissions in 2019 amounted to 11,838 tonnes
of CO2. Commune transport has caused 8 tonnes of CO2. In the base year of 1990, PGN estimated the
total emission in transport to 6,977 tons of CO2 and in 2014 to 21,859 tons of CO2. Public lighting was
responsible for the consumption of 885 MWh of electricity. It resulted in the emission of almost 720
tons of CO2. In 2016, that consumption was estimated at 1,009 MWh.

9.10.3

Vision

Trzcianka Commune, as part of the PGN update, verified the effects of the measures introduced to
achieve the specific objectives set out in the original PGN document, while taking into account the
limitations related to determining the perspective of the obligations assumed under the local law, it
did not set own targets for reducing energy consumption and energy production of renewable energy
and reduction of CO2 emissions by 2030, 2040 and 2050.
Table 287: Targets for the municipality of Trzcianka

Targets

2030

Reduction in energy use (%)
Increase in renewable energy production (%)
CO2 emission reduction targets (%)

9.10.4

2040

2050

in accordance with national
obligations
12%
29%
36%
49%

39%
57%

Sustainable energy actions up to 2050

The update of the "Low carbon economy plan for the commune of Trzcianka" in general presents
measures to reduce CO2 emissions and planned for implementation as well as adaptation measures to
climate change with a perspective until 2050, which are primarily aimed at: reducing greenhouse gas
emissions, reduction of final energy consumption, reduction of air pollution and smart water
management.
Table 288: The expected impact of actions per sector for the municipality of Trzcianka

CO2 emission reduction (t/year)
Sector
All sectors
Renewable energy production

2030
8,173

2040
17,487

2050

CO2 percentage
reduction in
2050

22,599

57

according to national goals (see Poland's energy policy
goals until 2040)
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10 Portugal
10.1

Autonomous Region of Madeira, Portugal

10.1.1

Introduction

Portugal is committed to carbon neutrality by 2050. For this purpose, several actions need to be made
at a regional and local level, oriented by a Sustainable Energy and Climate Action Plan (SECAP).
At the Autonomous Region of Madeira, ten municipalities had implemented a Sustainable Energy
Action Plan (SEAP) for 2020. With new directives from the European Union, with new national and
regional objectives and targets, a new Sustainable Energy and Climate Action Plan (SECAP) for the
municipalities of Câmara de Lobos, Funchal, Machico, Porto Santo, Ribeira Brava and São Vicente were
developed, expressing new targets and objectives for 2050, embracing the national commitment.

10.1.2

Current state of play

The reference situation of the action plan corresponds to the state of energy demand and carbon
dioxide (CO2) emissions before the plan preparation, constituting the starting point for the elaboration
of the Action Plan scenario until 2050. The reference year for the plan is 2017.
Table 289: Current state of play for the 6 municipalities in the Autonomous Region of Madeira

Municipality

Energy demand (MWh)

CO2 emissions (t)

Câmara de Lobos

232,301

84,724

Funchal

885,591

533,204

Machico

194,689

73,734

Porto Santo

59,806

24,342

Ribeira Brava

224,766

61,703

São Vicente

80,642

17,905

10.1.3

Strategy

In the Sustainable Energy and Climate Action Plan (SECAP) for the municipalities of Câmara de Lobos,
Funchal, Machico, Porto Santo, Ribeira Brava and São Vicente, short-term and medium-term targets
were set to be achieved by 2030, 2040 and 2050.
To achieve the goals established in the SECAP, a set of actions were studied oriented with the European
and national strategy that organised in 5 dimensions: Energy Security, Fair Transition, Energy
Efficiency, Decarbonization and Research, Innovation and Competitiveness axes of action within the
dimensions.
The demand for final energy was obtained by surveying consumption by type of energy and by sector
of activity, along with energy suppliers. The municipal data on the energy consumption of services
were obtained from the respective services. The information on electricity production was provided
by Empresa de Electricidade da Madeira, S.A., the Public Service Electric System operator in the
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Autonomous Region of Madeira. Additional information on solar thermal energy was collected for the
residential sector through data from the Energy Certification System (Energy Certificates). The
consumption of solar energy and biomass were estimated through surveys aimed at the most relevant
energy users, namely in restaurants, accommodation, and the bakery industry. Additional information
on solar thermal energy was collected through the Energy Certification System (Energy Certificates)
for the residential sector, considering that biomass consumption remained unchanged compared to
2015 due to the lack of updated information on biomass consumption.

10.1.4

Mitigation and adaptation actions

The actions of the Sustainable Energy and Climate Action Plan are structured in the five dimensions of
the Energy Union, following Article 1(2) of Regulation (EU) 2018/1999:
•
•
•
•
•

Energy security.
Fair Transition.
Energy efficiency.
Decarbonisation.
Research, innovation, and competitiveness.

In the study of the actions, scenarios were elaborated to model multiple variants and simulate the
interactions between the various actions, to determine and optimise the results to achieve the
objectives and targets for 2030, 2040 and 2050. The actions aimed at the various sectors and areas of
intervention, which cover energy supply and demand, adaptation to climate change, spatial planning,
and other relevant areas, with the intervention of various actors, including regional and local public
administration, organisations, and citizens.

10.2

The Sustainable Energy & Climate Policy Plan of the
municipality of Câmara de Lobos

10.2.1

Vision

For the municipality of Câmara de Lobos, short-term and medium-term objectives and targets were
set to be achieved by 2030, 2040 and 2050.
Table 290: Municipality of Câmara de Lobos objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the final
energy consumption

Reduction
of
final
energy
consumption compared to 2010

34%

53%

68%

2nd

Increasing the use of
renewable energy

Increased use of renewable energy
compared to 2010

427%

394%

527%

3rd

Reduce fossil fuel
consumption

Reduction in fossil fuel consumption
compared to 2010

48%

72%

92%

4th

Reduce CO2eq
emissions

Reduction of CO2eq
compared to 2010

52%

67%

86%

emissions

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 396

10.2.2

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
Table 291: The expected impact of actions per sector for the municipality of Câmara de Lobos

Energy savings/ (MWh/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Residential
buildings

19,909

28,426

32,829

13,499

16,334

20,938

85%

Service
buildings

5,559

6,864

5,251

6,381

6,963

9,062

77%

Infrastructure
and equipment

5,218

6,160

7,824

5,831

6,360

7,903

89%

Other users
(Industry,
construction,
agriculture)

14,766

30,438

56,576

9,431

10,181

11,250

93%

Transport sector

32,466

63,845

91,045

8,354

16,339

23,690

87%

All sectors

77,917

135,734

193,525

43,497

56,176

72,843

86%

18,697

18,697

27,664

81%

Sector

Renewable
energy
production

10.2.3

CO2 emission reduction (t/year)

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
Table 292: Municipality of Câmara de Lobos actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050
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Lines of action

Actions
S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and
energy source
information

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

Instruments:
PNEC; ENH2
Promoters:
GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM
Timeline:

Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.
S-2.3. Promote sustainable alternative fuels
Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.

2021-2050
Table 293: Municipality of Câmara de Lobos actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
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Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030
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Lines of action

Actions
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 294: Municipality of Câmara de Lobos actions for energy efficiency

Lines of action

Actions

E-1.
Improving
energy and
water
efficiency in
buildings

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050

E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.

E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2050
Instruments:
SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.

E-2.
Improving
energy and
water
efficiency in
industry and
construction

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
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Lines of action

Actions

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.

E-4.
Promoting
sustainability
in municipal
and regional
public
infrastructure
and services

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.
E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.
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Instruments:
PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050
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Lines of action

Actions
E-4.4. Promote ecological public procurement
Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.

E-5.
Improving
energy
efficiency in
street lighting

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.

E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.
E-6. Support
for
investment in
energy
efficiency for
housing and
public, private
and social
sector entities

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.
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Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
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Lines of action

Actions
E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.

Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050

Table 295: Municipality of Câmara de Lobos actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050

Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050

Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
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Lines of action

Actions

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.

Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
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Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.

D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.
D-5. Energy
recovery of
biomass and
waste

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050

D-5.1. Value biomass for energy purposes
Enhancing plant biomass resulting from forestry and
agricultural activities, and the maintenance of urban green
spaces and natural spaces, to reduce the fuel load in areas at
risk of fire and with a view to the production of shards, pellets
and briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.

Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
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Lines of action

Actions

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.

D-7.2. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.2. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
D-8.3. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.

D-8.4. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.
D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
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Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-9.3. Prioritise soft modes and public transport

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.
D-10.
Promoting the
use of more
rational
individual
transport

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.

D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.
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Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
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Lines of action

Actions
D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Table 296: Municipality of Câmara de Lobos actions for research, innovation & competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies
and digitization
of services

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.

I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030
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Lines of action

Actions

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050

I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050

I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.

10.3

Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050

The Sustainable Energy and Climate Policy Plan of the
municipality of Funchal

10.3.1

Vision

For the municipality of Funchal, short-term and medium-term objectives and targets were set to be
achieved by 2030, 2040 and 2050.
Table 297: Municipality of Funchal objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the final
energy consumption

Reduction
of
final
energy
consumption compared to 2010

39%

59%

78%

2nd

Increasing the use of
renewable energy

Increased use of renewable energy
compared to 2010

169%

161%

227%
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Objectives

Targets

2030

2040

2050

3rd

Reduce fossil fuel
consumption

Reduction in fossil fuel consumption
compared to 2010

51%

73%

95%

4th

Reduce CO2eq
emissions

Reduction of CO2eq
compared to 2010

45%

63%

85%

10.3.2

emissions

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
Table 298: The expected impact of actions per sector for the municipality of Funchal

CO2 emission reduction
(t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Residential buildings

77,229

124,662

146,147

42,089

60,364

77,172

78%

Service buildings

89,980

156,343

227,603

85,328

121,494

170,685

83%

Infrastructure and
equipment

12,493

12,639

14,354

10,231

10,596

12,825

83%

Other users (Industry,
construction,
agriculture)

4,747

128,488

273,471

7,784

12,327

15,831

79%

Transport sector

336,696

469,985

634,409

88,581

122,251

164,965

94%

All sectors

521,144

892,116

1,295,984

234,011

327,032

441,478

85%

34,523

34,523

62,657

78%

Energy savings/ (MWh/year)
Sector

Renewable
production

10.3.3

energy

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
Table 299: Municipality of Funchal actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.
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Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
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Lines of action

Actions
2021-2050
S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and
energy source
information

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

Instruments:
PNEC; ENH2
Promoters:
GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM
Timeline:

Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.
S-2.3. Promote sustainable alternative fuels
Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.

2021-2050
Table 300: Municipality of Funchal actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
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Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030
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Lines of action

Actions
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 301: Municipality of Funchal actions for energy efficiency

Lines of action

Actions

E-1.
Improving
energy and
water
efficiency in
buildings

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050

E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.

E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2050
Instruments:
SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.

E-2.
Improving
energy and
water
efficiency in
industry and
construction

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
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Lines of action

Actions

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.

E-4.
Promoting
sustainability
in municipal
and regional
public
infrastructure
and services

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.
E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.
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Instruments:
PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050
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Lines of action

Actions
E-4.4. Promote ecological public procurement
Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.

E-5.
Improving
energy
efficiency in
street lighting

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.

E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.
E-6. Support
for
investment in
energy
efficiency for
housing and
public, private
and social
sector entities

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.
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Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
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Lines of action

Actions
E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.

Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050

Table 302: Municipality of Funchal actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050

Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050

Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
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Lines of action

Actions

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.

Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
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Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.

D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.
D-5. Energy
recovery of
biomass and
waste

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050

D-5.1. Value biomass for energy purposes
Enhance plant biomass resulting from forestry and agricultural
activities, and the maintenance of urban green spaces and
natural spaces, to reduce the fuel load in areas at risk of fire
and with a view to the production of shards, pellets and
briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.

Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.
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Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
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Lines of action

Actions

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.

D-7.2. Promote the introduction of green hydrogen
Promote pilot projects for the installation of green hydrogen
refuelling points produced from renewable sources.

D-7.3. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a central public transport service station
Build a central interface in Funchal to which the public
transport services of the various operators converge, allowing
their integration and facilitating the transhipment between
urban and long-distance careers.

D-8.2. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.3. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
D-8.4. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.
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Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
Instruments:
EN-H2
Promoters:
GRM
Timeline:
2030-2050
Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PAMUS-RAM; PAMUSFunchal
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
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Lines of action

Actions
D-8.5. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.

D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-9.3. Prioritise soft modes and public transport

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.
D-10.
Promoting the
use of more
rational
individual
transport

Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.

D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
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Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
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Lines of action

Actions
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.

D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Table 303: Municipality of Funchal actions for research, innovation, and competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies
and digitization
of services

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
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Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
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Lines of action

Actions
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.

I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050

I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050

I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.
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Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
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10.4

The Sustainable Energy and Climate Policy Plan of the
municipality of Machico

10.4.1

Vision

For the municipality of Machico, short-term and medium-term objectives and targets were set to be
achieved by 2030, 2040 and 2050.
Table 304: Municipality of Machico objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the final
energy consumption

Reduction
of
final
energy
consumption compared to 2010

18%

39%

57%

2nd

Increasing the use of
renewable energy

Increased use of renewable energy
compared to 2010

681%

742%

773%

3rd

Reduce fossil fuel
consumption

Reduction in fossil fuel consumption
compared to 2010

27%

64%

94%

4th

Reduce CO2eq
emissions

Reduction of CO2eq
compared to 2010

56%

74%

88%

10.4.2

emissions

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
Table 305: The expected impact of actions per sector for the municipality of Machico

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

12,312

14,599

14,092

13,581

15,059

16,036

86%

968

1,890

3,189

10,337

11,650

12,824

83%

6,307

6,719

7,866

8,628

9,117

9,625

92%

618

31,024

46,032

5,623

7,168

8,040

91%

Transport sector

14,021

45,107

73,357

4,074

12,211

19,604

90%

All sectors

34,226

99,339

144,536

42,243

55,206

66,130

88%

Energy savings/ (MWh/year)

Sector
Residential
buildings
Service
buildings
Infrastructure
and equipment
Other users
(Industry,
construction,
agriculture)

CO2 emission reduction (t/year)
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Energy savings/ (MWh/year)

Sector

2030

2040

CO2 emission reduction (t/year)

2050

Renewable
energy
production

10.4.3

2030

2040

2050

CO2
percentage
reduction
in 2050

27,367

30,824

33,540

85%

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
Table 306: Municipality of Machico actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and
energy source
information

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

Instruments:
PNEC; ENH2
Promoters:
GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM

Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.
S-2.3. Promote sustainable alternative fuels
Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.
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Lines of action

Actions
Timeline:
2021-2050
Table 307: Municipality of Machico actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 308: Municipality of Machico actions for energy efficiency

Lines of action

Actions

E-1.
Improving
energy and
water
efficiency in
buildings

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
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Lines of action

Actions
E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.

E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.

E-2.
Improving
energy and
water
efficiency in

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2050
Instruments:
SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
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Lines of action

Actions

industry and
construction

E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.

E-4.
Promoting
sustainability
in municipal
and regional
public

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
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Instruments:
PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions

infrastructure
and services

E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.
E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050

E-4.4. Promote ecological public procurement

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.

E-5.
Improving
energy
efficiency in
street lighting

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.
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Instruments:
PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
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Lines of action

Actions
E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.

E-6. Support
for
investment in
energy
efficiency for
housing and
public, private
and social
sector entities

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.

E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.

Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050

Table 309: Municipality of Machico actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
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Lines of action

Actions
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050

Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.

D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.
D-5. Energy
recovery of
biomass and
waste

D-5.1. Value biomass for energy purposes
Enhance plant biomass resulting from forestry and agricultural
activities, and the maintenance of urban green spaces and
natural spaces, to reduce the fuel load in areas at risk of fire
and with a view to the production of shards, pellets and
briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.
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Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.

D-7.2. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.2. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
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Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
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Lines of action

Actions
D-8.3. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.

D-8.4. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.
D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-9.3. Prioritise soft modes and public transport

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.
D-10.
Promoting the
use of more
rational
individual
transport

Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.
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Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.

D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Table 310: Municipality of Machico actions for research, innovation, and competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
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Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
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Lines of action

Actions

and digitization
of services

I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.

I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050

I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050
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Lines of action

Actions
I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.

10.5

Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050

The Sustainable Energy and Climate Policy Plan of the
municipality of Porto Santo

10.5.1

Vision

For the municipality of Porto Santo, short-term and medium-term objectives and targets were set to
be achieved by 2030, 2040 and 2050.
Table 311: Municipality of Porto Santo objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the final
energy consumption

Reduction
of
final
energy
consumption compared to 2010

29%

46%

63%

2nd

Increasing the use of
renewable energy

Increased use of renewable energy
compared to 2010

158%

209%

260%

3rd

Reduce fossil fuel
consumption

Reduction in fossil fuel consumption
compared to 2010

42%

66%

92%

4th

Reduce CO2eq
emissions

Reduction of CO2eq
compared to 2010

55%

76%

96%

10.5.2

emissions

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
Table 312: The expected impact of actions per sector for the municipality of Porto Santo

Energy savings/ (MWh/year)

CO2 emission reduction (t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Residential
buildings

2,237

1,920

1,619

3,498

4,587

6,009

97%

Service buildings

5,390

8,706

11,324

7,726

9,991

11,518

99%
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Energy savings/ (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Infrastructure and
equipment

2,780

4,783

5,588

4,753

6,063

6,806

99%

Other users
(Industry,
construction,
agriculture)

-837

-242

274

42

456

711

97%

Transport sector

10,227

16,317

23,994

2,761

4,976

7,913

89%

All sectors

19,798

31,484

42,799

18,780

26,074

32,957

96%

7,646

10,037

12,434

98%

Renewable energy
production

10.5.3

CO2 emission reduction (t/year)

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
Table 313: Municipality of Porto Santo actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and
energy source
information

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

Instruments:
PNEC; ENH2
Promoters:
GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
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Lines of action

Actions
Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.

GRM; EEM
Timeline:
2021-2050

S-2.3. Promote sustainable alternative fuels

Instruments:
PNEC
Promoters:
GRM
Timeline:

Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.

2021-2050
Table 314: Municipality of Porto Santo actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 315: Municipality of Porto Santo actions for energy efficiency

Lines of action

Actions

E-1.
Improving
energy and
water

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
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Promoters:
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Lines of action

Actions

efficiency in
buildings

E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050

E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.

E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2050
Instruments:
SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions

E-2.
Improving
energy and
water
efficiency in
industry and
construction

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.
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PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions

E-4.
Promoting
sustainability
in municipal
and regional
public
infrastructure
and services

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050

E-4.4. Promote ecological public procurement

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.

E-5.
Improving
energy
efficiency in
street lighting

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.
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PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
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Lines of action

Actions
E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.

E-6. Support
for
investment in
energy
efficiency for
housing and
public, private
and social
sector entities

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.

E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.

Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050

Table 316: Municipality of Porto Santo actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
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Lines of action

Actions
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050

Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.

D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.
D-5. Energy
recovery of
biomass and
waste

D-5.1. Value biomass for energy purposes
Enhance plant biomass resulting from forestry and agricultural
activities, and the maintenance of urban green spaces and
natural spaces, to reduce the fuel load in areas at risk of fire
and with a view to the production of shards, pellets and
briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.

D-7.2. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.2. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
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Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
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Lines of action

Actions
D-8.3. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.

D-8.4. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.
D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-9.3. Prioritise soft modes and public transport

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.
D-10.
Promoting the
use of more
rational
individual
transport

Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.
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Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.

D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Other decarbonisation policies
D-12.
Implementation
of Porto Santo
Sustentável
initiative

D-12.1. Promote the Sustainable Porto Santo initiative - Smart
Fossil Free Island
Promote projects associated with the Sustainable Porto Santo Smart Fossil Free Island initiative, with a view to making Porto
Santo trend-free of fossil fuels in the medium-long term, on the
road to climate neutrality.
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PDES
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2050
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Table 317: Municipality of Porto Santo actions for research, innovation, and competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies
and digitization
of services

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.

I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050
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Lines of action

Actions
I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050

I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.

10.6

Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050

The Sustainable Energy and Climate Policy Plan of the
municipality of Ribeira Brava

10.6.1

Vision

For the municipality of Ribeira Brava, short-term and medium-term objectives and targets were set to
be achieved by 2030, 2040 and 2050.
Table 318: Municipality of Ribeira Brava objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the
final energy
consumption

Reduction of final energy consumption
compared to 2010

54%

68%

79%

2nd

Increasing the
use of
renewable
energy

Increased use of renewable energy compared
to 2010

14%

33%

51%

3rd

Reduce fossil
fuel
consumption

Reduction in fossil
compared to 2010

61%

79%

95%

4th

Reduce CO2eq
emissions

Reduction of CO2eq emissions compared to
2010

65%

78%

89%

10.6.2

fuel

consumption

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
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Table 319: The expected impact of actions per sector for the municipality of Ribeira Brava

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Residential
buildings

2,834

4,129

4,030

6,844

8,031

8,503

79%

Service
buildings

4,562

4,898

3,725

6,549

7,171

7,254

88%

Infrastructure
and equipment

4,103

4,138

4,695

4,288

4,453

4,547

93%

262

29,566

74,752

724

807

838

90%

Transport sector

117,966

147,985

175,487

29,268

37,179

44,216

91%

All sectors

129,728

192,261

262,689

47,672

57,642

65,358

89%

6,806

10,480

14,154

74%

Energy savings/ (MWh/year)

Other users
(Industry,
construction,
agriculture)

Renewable
energy
production

10.6.3

CO2 emission reduction (t/year)

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
Table 320: Municipality of Ribeira brava actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
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Promoters:
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Lines of action

Actions

energy source
information

other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM
Timeline:

Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.
S-2.3. Promote sustainable alternative fuels
Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.

2021-2050
Table 321: Municipality of Ribeira Brava actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 322: Municipality of Ribeira Brava actions for energy efficiency
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Lines of action

Actions

E-1.
Improving
energy and
water
efficiency in
buildings

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050

E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.

E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2050
Instruments:
SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
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Lines of action

Actions
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.

E-2.
Improving
energy and
water
efficiency in
industry and
construction

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
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Instruments:
PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
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Lines of action

Actions
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.

E-4.
Promoting
sustainability
in municipal
and regional
public
infrastructure
and services

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050

E-4.4. Promote ecological public procurement

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.
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PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
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Lines of action

Actions

E-5.
Improving
energy
efficiency in
street lighting

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.

E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.
E-6. Support
for
investment in
energy
efficiency for
housing and
public, private
and social
sector entities

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.

E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.
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Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050
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Table 323: Municipality of Ribeira Brava actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050

Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050

Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.

Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.
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Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
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Lines of action

Actions
D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.

D-5. Energy
recovery of
biomass and
waste

Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050

D-5.1. Value biomass for energy purposes
Enhancing plant biomass resulting from forestry and
agricultural activities, and the maintenance of urban green
spaces and natural spaces, to reduce the fuel load in areas at
risk of fire and with a view to the production of shards, pellets
and briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.

Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.
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Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
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Lines of action

Actions
D-7.2. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.2. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
D-8.3. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.

D-8.4. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.
D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.
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Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-9.3. Prioritise soft modes and public transport
Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.

D-10.
Promoting the
use of more
rational
individual
transport

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.

D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.

D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
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Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
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Lines of action

Actions
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Table 324: Municipality of Ribeira Brava actions for research, innovation, and competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies
and digitization
of services

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.

I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050
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Lines of action

Actions

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050

I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050

I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.

10.7

Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050

The Sustainable Energy and Climate Policy Plan of the
municipality of São Vicente

10.7.1

Vision

For the municipality of São Vicente, short-term and medium-term objectives and targets were set to
be achieved by 2030, 2040 and 2050.
Table 325: Municipality of São Vicente objectives and targets

Objectives

Targets

2030

2040

2050

1st

Reduce the
final energy
consumption

Reduction of final energy consumption
compared to 2010

40%

61%

76%

2nd

Increasing the
use of
renewable
energy

Increased use of renewable energy compared
to 2010

4%

10%

18%

3rd

Reduce fossil
fuel
consumption

Reduction in fossil
compared to 2010

44%

72%

93%

fuel

consumption
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Objectives
4th

Reduce CO2eq
emissions

10.7.2

Targets

2030

2040

2050

Reduction of CO2eq emissions compared to
2010

65%

83%

96%

Sustainable energy actions up to 2050

In the action study, scenarios were elaborated to model multiple variants and simulate the interactions
between the various actions to determine and optimize the results to achieve the objectives and
targets for 2030, 2040 and 2050. The actions presented in this chapter result from studying the
scenario selected for the action plan, designated as the "Action Plan Scenario."
Table 326: The expected impact of actions per sector for the municipality of São Vicente

Energy savings/ (MWh/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Residential
buildings

3,058

2,652

1,147

4,539

4,847

4,977

99%

969

1,951

2,810

3,606

3,929

4,046

99%

Infrastructure
and equipment

2,408

3,044

3,525

3,423

3,500

3,512

99%

Other users
(Industry,
construction,
agriculture)

16,020

18,591

37,819

5,110

5,286

5,398

99%

Transport sector

14,613

32,553

46,768

3,885

8,756

12,441

91%

All sectors

37,069

58,791

92,069

20,563

26,319

30,374

96%

1,734

2,653

3,939

99%

Service
buildings

Renewable
energy
production

10.7.3

CO2 emission reduction (t/year)

Climate actions up to 2050

The following tables resumes the actions up to 2050 for the 5 dimensions: Energy Security, Fair
Transition, Energy Efficiency, Decarbonization and Research, Innovation and Competitiveness.
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Table 327: Municipality of São Vicente actions for energy security

Lines of action

Actions

S-1. Adapting
energy
infrastructure
to climate
change

S-1.1. Define climate change adaptation measures for new
projects of the electricity system
Assess climate risks, define and implement climate change
adaptation measures for new energy production and storage
projects.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-1.2. Update contingency plans and emergency plans
considering climate risks
Improve knowledge of climate risks and update contingency
plans and energy infrastructure emergency plans for better
response and recovery in extreme weather events.

Instruments:
ECM; P-3AC
Promoters:
GRM; Municipality;
EEM
Timeline:
2021-2050

S-2. Energy
storage
systems and
energy source
information

S-2.1. Increase the capacity of electricity storage infrastructures
Increase the local capacity of storage of electricity by using
reversible hydroelectric systems, batteries, green hydrogen and
other technologies, in conjunction with the implementation of
smart power grids, to increase the stability and resilience of
small insulated electrical systems and increase the penetration
of intermittent renewable energy sources, as well as to ensure
supply.

Instruments:
PNEC; ENH2
Promoters:
GRM; EEM
Timeline:
2021-2050

S-2.2. Promote distributed storage of electricity

Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM
Timeline:

Promote the storage of electricity associated with selfconsumption systems, renewable energy communities and
intelligent charging of electric vehicles (V2X), in conjunction with
the implementation of intelligent electric grids.
S-2.3. Promote sustainable alternative fuels
Promote sustainable alternative fuels that can replace fossil fuels
in specific applications, including synthetic fuels and solid, liquid
and gaseous biofuels.

2021-2050
Table 328: Municipality of São Vicente actions for fair transition

Lines of action

Actions

T-1.
Combating
energy
poverty

T-1.1. Strength mechanisms to protect vulnerable consumers
Proceed with implementing mechanisms to reduce the energy
burden of vulnerable domestic consumers, contributing to the
non-exclusion factor for access to these services, regardless of
the economic, social or geographical situation of consumers,
complementing mechanisms to ensure improved energy
efficiency and access to renewable energy.
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Lines of action

Actions
T-1.2. Renew the building park of social housing and housing of
vulnerable families
Implement programs for the renovation and expansion of the
built park of social housing and housing of vulnerable families,
aligned with the Long-Term Strategy for the Renewal of
Buildings, with the integration of energy efficiency measures,
bioclimatic construction and renewable energy, and actions to
raise awareness and empowerment of families, for the adoption
of more efficient behaviours and to combat energy poverty.
T-1.3. Promote energy efficiency and renewable energy to
mitigate energy poverty
Promote supporting programs for vulnerable families that foster
investments in energy efficiency, rehabilitation of buildings and
renewable energy and stimulate participation in energy
communities and collective self-consumption.

Instruments:
PNEC
Promoters:
Municipality; GRM;
IPSS
Timeline:
2021-2030

Instruments:
PNEC
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2030

Table 329: Municipality of São Vicente actions for energy efficiency

Lines of action

Actions

E-1.
Improving
energy and
water
efficiency in
buildings

E-1.1. Promote high-efficiency solutions and energy
management systems in buildings
Promote energy-efficient equipment and the integration of
intelligent energy management systems, including renewable
energy production, energy storage and electric vehicle charging.
E-1.2. Promote renewable energy for heat production in
buildings
Promote the use of solar thermal energy and biomass for air
conditioning, sanitary hot water and heating of swimming pools.

Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; AREAM
Timeline:
2021-2050

E-1.3. Promote the electrification of energy consumption in
buildings
Promote the technological transition from fossil fuel equipment
to more efficient electrical equipment integrated with renewable
energy.

E-1.4. Improve thermal comfort in buildings
Promote the application of construction solutions with better
thermal performance and resilience to climate change, including
thermal insulation, glazed spans and shadings.
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Lines of action

Actions
E-1.5. Promote the renovation of buildings
Promote the renovation of buildings through incentives and
normative and municipal instruments, in conjunction with the
Long Term Strategy for the Renovation of Buildings (ELPRE), with
efficiency requirements, construction solutions with low
environmental impact and integration of renewable energy
sources, aiming at thermal comfort and sustainability.
E-1.6. Promote NZEB buildings
Promote the implementation of the NZEB (Nearly Zero Energy
Building) concept in the built-up park, including new and existing
buildings.

E-1.7. Promote water efficiency in buildings
Implement good practices and water efficiency solutions in
buildings, including the use of efficient technologies and
intelligent management systems and the implementation of
differentiated networks for non-potable water, rainwater
capture, and the reuse of greywater.
E-1.8. Ensure the application of the Energy Certification System
of Buildings
Ensure the application of the Energy Certification System of
Buildings in the licensing of urban operations.

E-2.
Improving
energy and
water
efficiency in
industry and
construction

E-2.1. Promote the electrified of energy consumption in
industry and construction
Promote the technological transition from equipment to fossil
fuels to more efficient electrical equipment, integrated with
renewable energy.
E-2.2. Promote high-efficiency solutions and energy
management systems in industry and construction
Promote process optimisation, intelligent energy management
systems and energy-efficient equipment, including renewable
energy production, energy storage, electric vehicle charging,
heat and cold production and recovery, cogeneration, insulation
of thermal fluid networks, pumping, ventilation, compression
and transport systems, safety and surveillance systems, and
lighting fixtures and control systems.
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Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality; GRM;
ARM; AREAM
Timeline:
2021-2050
Instruments:
PNEC; SCE
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
GRM; EEM
Timeline:
2021-2050
Instruments:
PNEC; SGCIE
Promoters:
GRM
Timeline:
2021-2050
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Lines of action

Actions
E-2.3. Promote water efficiency in industry and construction
Adopt good water management practices, including process
optimization, reuse of treated wastewater and the use of
rainwater.

Instruments:
PNEC
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050

E-3.
Improving
energy and
water
efficiency in
the primary
sector

E-3.1. Promote energy efficiency and renewable energy in the
primary sector
Implement sustainable practices, efficient technologies,
renewable energy and management tools that encourage the
efficient use of resources in agriculture, livestock, forests,
fisheries and aquaculture, including lighting, pumping,
ventilation, heating, cooling, compressed air, motors and support
machines.
E-3.2. Promote water efficiency in the primary sector
Promote the efficient use of water by implementing of watering
and water management technologies, efficient distribution and
storage systems, reuse of treated wastewater, use of rainwater,
choice of crops and agricultural practices appropriate to water
availability, soil moisture conservation techniques and reduction
of evaporation.
E-3.3. Promote the recovery of waste and effluents for energy
purposes
Promote the use of organic waste and effluents to produce heat
and electricity for own consumption, namely in livestock,
agriculture and forest.

E-4.
Promoting
sustainability
in municipal
and regional
public
infrastructure
and services

E-4.1. Improve energy efficiency in public services
Promote the implementation of energy efficiency measures and
introduction of renewable energy in buildings and equipment
and create incentives to reward bodies that perform better in
energy consumption, aiming at the decarbonization and
sustainability of services.
E-4.2. Promote water efficiency in public services
Adopt good water management practices in buildings,
equipment and public spaces, including the renovation of
infrastructure, the use of efficient technologies, the installation
of intelligent management systems, the implementation of
differentiated networks for non-potable water, the capture of
rainwater, the reuse of treated wastewater and the
requalification of green spaces with indigenous species adapted
to local edaphoclimatic conditions.
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Instruments:
PNEC; P-3AC
Promoters:
GRM; IFCN
Timeline:
2021-2050

Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
P-3AC; ECM
Promoters:
Municipality; GRM;
ARM
Timeline:
2021-2050
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Lines of action

Actions
E-4.3. Improve the efficiency of water infrastructures
Improve energy and water efficiency in the treatment of drinking
water, storage, wastewater treatment, pumping and water
distribution networks, including through the renewal of water
networks, installation of local networks for non-potable water,
use of renewable energy, installation of efficient equipment,
installation of intelligent management systems and monitoring
of water losses.

Instruments:
PNEC; P-3AC; ECM
Promoters:
Municipality; ARM
Timeline:
2021-2050

E-4.4. Promote ecological public procurement

Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Promote ecological public procurement, considering energy
efficiency, water and circularity requirements in the
procurement of goods and services, and prioritize the option of
acquiring low-carbon services as an alternative to the acquisition
of products.
E-4.5. Digitise public services
Implement a program for digitising public services to
dematerialize, integrate and optimize processes, including
services aimed at citizens and businesses, creating an
appropriate legal, technological and functional framework to
reduce resource use and travel needs.
E-4.6. Create the Energy and Resources Manager role
Create the Energy and Resources Manager role, promoting its
training to support decision-making and boost the energy
transition in municipal infrastructure and public services.

E-5.
Improving
energy
efficiency in
street lighting

E-5.1. Create a regional legal regime for public lighting
Define a regional legal regime that aims at clarifying
competencies and requalifying public lighting infrastructure, with
requirements for efficiency, resource rationality and
compatibility with smart power grids.

E-5.2. Implement intelligent street lighting systems
Install high-efficiency luminaires with centralized management
systems integrated into smart electrical networks, aiming at
adapting to lighting needs and the resilience of the electrical
system, including functional lighting of highways and pedestrian
zones, as well as architectural and ornamental lighting.
E-6. Support
for
investment in
energy
efficiency for
housing and
public, private

E-6.1. Establish sustainability criteria in incentive systems
Integrate sustainability criteria into incentive systems that
evaluate projects' merits for the decarbonisation of the
economy, the efficient use of resources and social, climatic and
economic resilience.
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Instruments:
PRR
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
Promoters:
Municipality
Timeline:
2021-2025
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM;
EEM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
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Lines of action

Actions

and social
sector entities

E-6.2. Create incentives for energy efficiency
Create support programs and funding lines to catalyse
investments in energy efficiency for housing and public, private
and social sector entities.

E-6.3. Promote energy performance contracts
Promote financing solutions based on energy performance
contracts to catalyse energy efficiency and renewable energy
investments, establish a regulatory framework favouring the
integration of energy performance contracts with incentive
systems, and create synergies and leverage investments.

Instruments:
Promoters:
GRM; Municipality;
IDR; IDERAMTimeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM; Municipality
Timeline:
2021-2050

Table 330: Municipality of São Vicente actions for decarbonisation

Lines of action

Actions

Greenhouse gas emissions and removals
D-1. Increased
capacity of the
natural sinkhole
of agriculture
and forest

D-1.1. Increase the resilience of the territory to forest fires
Promote the planting of indigenous species with greater fire
resistance, the clearing of forests and agricultural land with
increased risk of fire, the energy recovery of forest biomass and
activities that promote the creation of barriers to the spread of
fires, through municipal regulations, organisation of
operational collection structures, definition of biomass
collection points resulting from forest and agricultural
activities, support in logistics, incentives and awareness, and
strengthen means of rapid fire control and intervention.
D-1.2. Recover degraded forest areas and agricultural land
abandon
Reforesting areas devastated by fires, recover abandoned
agricultural land and create new green areas, adopting
practices and species that favour greater soil protection and
the preservation of ecosystems to increase the sequestration
of carbon dioxide.

D-2. Transition
to a low-carbon
circular
economy

D-2.1. Boost circular business models
Promoting the circular economy, efficient use of resources and
prevention of waste production, including using by-products
and waste in place of raw materials, the extension of
equipment use and reconditioning, the penetration of productservice models (servitude), the design of low-carbon and
longer-lasting products, and local agendas based on the
identification of opportunities for closing cycles and industrial
symbiosis.
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Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050

Instruments:
ECM; PROF-RAM
Promoters:
Municipality; GRM;
IFCN
Timeline:
2021-2050
Instruments:
PNEC; AMC
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions
D-2.2. Promote reuse and selective waste collection
Improve packaging reuse and material recovery circuits and
consolidate particular collection and waste management
networks to improve recycling rates.

D-3.
Decarbonisation
of territories

D-3.1. Integrate sustainable energy criteria into spatial
planning and management instruments
Integrate criteria and standards that favour energy and
environmental efficiency in transport, buildings and urban
infrastructure into spatial planning and management
instruments and contribute to the resilience of territories.
D-3.2. Regenerate and revitalize urban centres
Promote urban rehabilitation and functional densification of
urban tissues by strengthening the supply of services and
proximity trade, enhancing sustainable mobility standards,
improving energy and water efficiency in public space and
urban systems, creating own spaces for agriculture integrated
into the urban structure and fostering the extension,
qualification and integration of urban green areas enhancing
their role as carbon sinks and urban microclimatic regulators.
D-3.3. Mitigate the effect of heat island
Adopt measures that contrary the effect of heat island,
particularly during heatwave events, including the expansion of
drought-resistant green structures, use of natural materials in
construction, renaturalisation and recovery of pavement
permeability, creation of shading zones and ventilation
corridors, installation or reconversion of shading systems in
buildings, including residential, trade and services, and
awareness-raising actions for the general population and more
weak layers to cope with heatwaves.
D-3.4. Promote smart cities
Endive cities with centralised control systems promote optimal
resource management, making them smart and sustainable
cities.

D-3.5. Decarbonise cultural and sporting events
Promote sustainability in major cultural and sporting events of
regional and municipal scope, including energy efficiency
requirements in the contracting of lighting and sound services,
mobility plans that promote public passenger transport, use of
renewable energy and waste reduction and management
measures.
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Instruments:
PNEC; AMC
Promoters:
Municipality; ARM
Timeline:
2021-2050
Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PNEC; P-3AC;
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
P-3AC
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PDES
Promoters:
Municipality
Timeline:
2021-2050
Instruments:
PMOT
Promoters:
Municipality
Timeline:
2021-2050
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Lines of action

Actions

Renewable energy
D-4. Electricity
generation from
renewable
sources

D-4.1. Integrate renewable energy facilities into territorial
management instruments
Define priority areas for wind farms, photovoltaic plants and
other renewables, terrestrial and ocean energy installations,
considering the assessment of the potential of energy
resources, territorial constraints, resilience to climate change,
environmental impacts, access to the electricity grid and
commitments to carbon neutrality.
D-4.2. Streamline the implementation of renewable energy
production plants
To expedite the installation of new renewable energy
production plants and expand existing production capacity.

D-4.3. Promote renewable energy communities
Promote the development of renewable energy communities
for the production, storage and local use of electricity,
including in public housing buildings, business centres and
other facilities, including the training of technicians and the
dissemination of licensing information and financing solutions.
D-5. Energy
recovery of
biomass and
waste

Instruments:
PROTRAM; PMOT
Promoters:
Municipality
Timeline:
2021-2050

Instruments:
PNEC
Promoters:
Municipality; EEM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; AREAM
Timeline:
2021-2050

D-5.1. Value biomass for energy purposes
Enhancing plant biomass resulting from forestry and
agricultural activities, and the maintenance of urban green
spaces and natural spaces, to reduce the fuel load in areas at
risk of fire and with a view to the production of shards, pellets
and briquets, according to the characteristics of the available
biomass. In biomass products, applications that ensure greater
efficiency, such as heat production and cogeneration, should
maximise the overall efficiency and provide more sustainable
resource management.

Instruments:
P-3AC; PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-5.2. Value waste for energy purposes
Value municipal waste, livestock waste, lands, and other waste
for energy when it proves to be the most environmentally
advantageous option in terms of a life cycle, including
optimising incineration and the production of biogas,
hydrogen, and other biofuels.

Instruments:
PNEC; PDES
Promoters:
Municipality
Timeline:
2021-2050

Policies and measures to achieve low-emission mobility
D-6. Energy
transition from
transport to
electric mobility

D-6.1. Renew fleets with electric vehicles
Promote the renewal of public transport fleets, taxi fleets,
logistics services and freight vehicles, and private vehicles,
aiming at a transition to efficient electric mobility and the
slaughter of obsolete vehicles, including through financial, tax
and other incentives.
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Instruments:
PNEC; PAMUSRAM
Promoters:
GRM; Municipality
Timeline:
2021-2050
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Lines of action

Actions
D-6.2. Consolidate the electric vehicle charging network
Promote the maintenance and expansion of supply
infrastructure for electric vehicles, in public spaces, private
spaces of public access, private buildings, and fossil fuel filling
stations to foster the adoption of electric mobility by residents
and visitors.

D-7. Energy
transition from
transport to
alternative fuels

D-7.1. Promote the use of renewable fuels
Promote the incorporation of liquid and gaseous fuels
produced from renewable sources, including the adaptation of
infrastructure and vehicles.

D-7.2. Promote the introduction of natural gas in the
transition process to renewable gases
Promote the installation of vehicle natural gas supply points
prepared for the progressive transition to renewable gases.

D-8. Modal
transfer of
individual
transport to
public
passenger
transport

D-8.1. Create a regional network of multimodal interfaces
Creates a regional network of interfaces between long-distance
public transport and other modes of transportation, supported
by long-term parking and trade and service areas, to promote
multimodality in inter-municipal travel.
D-8.2. Improve the attractiveness of public transport services
Improving the attractiveness and comfort of urban and longdistance public transport by modernising bus fleets, improving
interfaces, including bus stops, improving the image and
effectiveness of communication, and adapting services to the
needs of residents and visitors.
D-8.3. Create attractive tariff policies for public transport
Strengthen the tariff reduction programmes for public
transport services and tariff integration between the various
urban and long-distance services.

D-8.4. Promote environmental sustainability in public
transport
Incorporate and value the criteria of environmental
performance and low carbon in the contract process of public
passenger transport service concessions.
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Instruments:
PNEC
Promoters:
GRM; Municipalities;
EEM; EM operators
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
GRM
Timeline:
2021-2050
Instruments:
Promoters:
GRM; Fuel operators
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM; PT
Operators
Timeline:
2021-2050
Instruments:
Legislation
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
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Lines of action

Actions

D-9. Promoting
pedestrian and
cycling modes
and mobility for
all

D-9.1. Promote pedestrian and cycling mobility
Improve the conditions for pedestrian and cycling modes
through the qualification and consolidation of the pedestrian
network, implementation of a municipal cycling network and
creation of interface infrastructures with other modes to
promote multimodality.
D-9.2. Implement measures that promote mobility for all
Intervene in pedestrian and cycling infrastructure with
implementation of accessibility measures adapted to the
morphological characteristics of urban areas and the entire
population, including people with disabilities, older people with
reduced mobility and visual acuity, children and strollers for
infants.

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-9.3. Prioritise soft modes and public transport

Instruments:
PNEC; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

Create priority zones for smooth mobility and public transport
to the detriment of individual motorised vehicles, particularly
in historical centres and in the vicinity of centralities with a
vulnerable population, such as schools, homes, community
centres and health centres.
D-10.
Promoting the
use of more
rational
individual
transport

Instruments:
PDES; PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050

D-10.1. Promote shared transport services
Foster private initiative in implementing shared transport
services for residents, visitors and public, private and social
sector entities.

D-10.2. Promote mobility as a service tool
Promote private initiative in implementing mobility as a service
(MaaS) services for residents and visitors.

D-10.3. Encourage the adoption of mobility plans for travel
generating hubs
Promote the adoption of mobility plans for companies and
travel-generating hubs, including shopping centres, business
centres, schools, health centres, among others, that promote
the collective transport of passengers and the rational use of
individual vehicles.
D-10.4. Implement more sustainable parking policies
Implement parking policies in urban centres that contribute to
promoting more sustainable mobility options and their
financing.
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Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2050
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
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Lines of action

Actions

D-11.
Optimisation of
urban logistics

D-11.1. Define rules for the use of public space for logistics
Define rules for using public space for urban logistics (last mile),
including types of access, operating times, and efficient loading
and unloading management.

D-11.2. Promote energy efficiency in logistics
Promote the adoption of management tools of logistics
operations and the introduction of cleaner forms of energy to
optimize services, improve energy efficiency and reduce
pollution.
D-11.3. Promote electric vehicles in urban micro logistics
Promote the use of small electric vehicles in urban micro
logistics, particularly in sensitive areas with limitations to car
traffic.

Instruments:
PMOT
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PAMUS-RAM
Promoters:
Municipality; GRM
Timeline:
2021-2030
Instruments:
PNEC
Promoters:
Municipality; GRM
Timeline:
2021-2030

Table 331: Municipality of São Vicente actions for research, innovation, and competitiveness

Lines of action

Actions

I-1. Promotion
of R&D and
innovation
projects,
demonstration
of new
technologies
and digitization
of services

I-1.1. Stimulate cooperation and participation in R&D
programs
Promote collaboration with other municipalities and between
research institutions and companies, and promote involvement
in community, national and regional R&D programmes in the
fields of decarbonisation and sustainability.
I-1.2. Promote demonstration projects for the energy
transition
Promote demonstration projects within national and
international partnerships to create living laboratories to test
innovative technologies and solutions with replication potential,
such as energy storage, smart power grids, electric mobility and
the integration of very high quotas of renewable energy.
I-1.3. Promote renewable energy pilot projects
Promote feasibility studies and renewable energy pilot projects
by creating incentives and favourable technical conditions and
the simplification of licensing processes with a view to the
renewable energy market.
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Instruments:
PNEC; RIS2
Promoters:
Municipality; UMa;
ARDITI; AREAM
Timeline:
2021-2030
Instruments:
PNEC; RIS2
Promoters:
GRM; Municipality;
EEM; ARDITI; AREAM
Timeline:
2021-2030
Instruments:
ECM
Promoters:
Municipality; GRM;
EEM; AREAM
Timeline:
2021-2030
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Lines of action

Actions
I-1.4. Promote the modernization of services
Promote the dematerialization of municipal public services and
businesses, and stimulate telework and online meetings and
events, to reduce the needs of people, improve access to more
efficient centralized services and optimize assistance,
distribution and logistics services.

Instruments:
PNEC
Promoters:
Municipality; IDR; IDERAM
Timeline:
2021-2030

I-2. Promoting
energy and
climate
empowerment
and literacy

I-2.1. Promote education programs for energy and climate
Promote the creation of curricula and extracurricular programs
or content and activities to complement existing programs, on
climate change, mitigation and adaptation measures,
sustainable energy, mobility and other topics related to climate
neutrality, directed at various levels of education.

Instruments:
Promoters:
Municipality; GRM;
UMa; Schools; AREAM
Timeline:
2021-2050

I-2.2. Promote the training of technicians and specialists
Promote training and training of technicians and specialists to
respond to market needs in decarbonisation and sustainability.

Instruments:
Promoters:
Municipality; GRM; IQ;
UMa; AREAM
Timeline:
2021-2050

I-2.3. Promote green jobs in the fields of decarbonisation
Promote green jobs in decarbonisation and measures to
stimulate the hiring and development of skills and professional
experience in these areas.

Instruments:
Promoters:
Municipality; GRM;
Madeira Startup
Timeline:
2021-2050

I-2.4. Promote information and awareness campaigns
Promote information and awareness campaigns on
sustainability, renewable energy, energy and water efficiency,
sustainable buildings, sustainable mobility, responsible
consumption, sustainable waste management, circular
economy and digital economy, among other topics aimed at
decision-makers and citizens.
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Instruments:
PNEC; RIS2
Promoters:
Municipality; GRM;
AREAM
Timeline:
2021-2050

Page | 475

Nomenclature
Instruments
AIA 2030

Agenda de Inovação para a Agricultura 2020-2030

AMC

Agenda Madeira Circular

CELE

Comércio Europeu de Licenças de Emissão

ECM

Estratégia Clima Madeira 2020

ENAAC

Estratégia Nacional de Adaptação às Alterações Climáticas 2020

EN-H2

Estratégia Nacional para o Hidrogénio

IRERPA

Inventário Regional de Emissões por Fontes e Remoções por Sumidouros de Poluentes
Atmosféricos

P-3AC

Programa de Ação para a Adaptação às Alterações Climáticas 2030

PAMUS-RAM

Plano de Ação de Mobilidade Urbana Sustentável da Região Autónoma da Madeira

PDES

Plano de Desenvolvimento Económico e Social da Região Autónoma da Madeira 2030

PMOT

Planos Municipal de Ordenamento do Território

PNEC

Plano Nacional Energia e Clima 2030

PROF-RAM

Plano Regional de Ordenamento Florestas da RAM

PROTRAM

Programa Regional de Ordenamento do Território da Região Autónoma da Madeira

PRR

Plano de Recuperação e Resiliência

RIS3

Estratégia Regional de Especialização Inteligente

SCE

Sistema de Certificação Energética

SGCIE

Sistema de Gestão dos Consumos Intensivos de Energia
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11 Romania
11.1

The Energy Efficiency Improvement Program of the
municipality of Câmpia Turzii

11.1.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Câmpia Turzii Municipality.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Câmpia Turzii
Municipality through the measures, actions and solutions envisaged, respectively by assuming a
program for accessing (non) reimbursable financing and implementation of priority projects set out in
the plan. this documentation.
Energy efficiency at the level of the Câmpia Turzii urban community and even extended at the level of
Cluj county, is a determining factor for an intelligent, healthy and sustainable economic growth, with
a major impact in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently.

Existence and implementation of an energy efficiency program in the urban and rural community,
ambitious, realistic, coherent and financially and politically supported by the City Hall, the Câmpia
Turzii Local Council and the local community.
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This Program for increasing energy efficiency correlates with the Local Development Strategy of
Câmpia Turzii Municipality, Cluj County, for the period 2019-2025 at the level of Câmpia Turzii
Municipality, which takes into account the following budget periods. It also takes into account the
other strategies already developed and approved in public and political decision-making at county and
national level.
The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Câmpia Turzii Municipality and is prepared in accordance with legal requirements by
a mixed team of specialists from Câmpia Turzii City Hall, with technical assistance from a service
company energetic.

11.1.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 332: The objectives of the energy management technical assistance for the municipality of Câmpia Turzii

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included
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8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.1.3

Description of the management of public utility services

The management of public utilities is presented in the following table
Table 333: The management of public utility services in the municipality of Câmpia Turzii

How is the service managed
Community services for
public utilities

Public lighting
Water supply and sewerage
Heat supply
Local Public Transport
Public buildings under the
authority of the City Hall and
the Local Council
Sanitation
Public Domain Management

Delegated
management
contract
with private law
operators

Decision to hand over
to public law
operators

X
-

X
-

-

-

-

X
X
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Energy efficiency indicators
stipulated in the contract
YES
Specify the
indicator

NO

X
X

X
X
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11.1.4

Energy Management at the urban community level

The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•
•

•
•
•

•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
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•

•
•
•
•
•
•
•
•

•

•

•

•

•
•

the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.
Carrying out annual visits in the energetic contour of the Municipality in order to establish all
the details related to the preparation and updating of the Program for improving the energy
efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy analysis
data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the City
Hall until September 30 of each year, with the prior approval of the Mayor and the Local
Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable energy
sources.
Facilitating the relationship with ESCO type energy service companies in order to implement,
possibly through public - private partnerships, projects to increase energy efficiency.
Facilitating the relationship with the Romanian Fund for Energy Efficiency (FREE) in accessing
repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the local
public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.1.5

Energy consumption in the Câmpia Turzii Municipality

This chapter presents the energy consumption data at the level of Câmpia Turzii Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
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Table 334: Energy consumption indicators for public and residential buildings in Câmpia Turzii

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh /year]

2

3

4

Indicator
value
2
(=4 / 6)

513

3

81

100

Average specific
annual cooling
energy consumption
per type of dwelling
with air conditioning
[kWh / m² year] statistical estimate

51

64

Reporting dimensions
4

5

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:
Public buildings
16,508

160

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Specific annual
electricity
consumption by
type of building
[kWh / m² year]

Energy consumption

Dwellings

Total usable area
[m²]

77,996

Average energy consumption
for domestic heating (natural
gas) [MWh / year]
Apartments in block
[MWh / year /
3.8
dwelling]
Detached houses
[MWh / year /
9.50
dwelling]
Average cooling energy
consumption per household
type [MWh / year]
Apartments in block
[MWh / year /
0.23
dwelling]
Detached houses
[MWh / year /
0.25
dwelling]

Public buildings
Dwellings

Public buildings

32,169

Dwellings

488,284

Heated average usable area
per type of dwelling [m²]
Apartments in
block [m2]

47

Detached houses
[m2]

95

Average cooled usable area per
type of air-conditioned
dwelling [m²]
Apartments in
block [m2]

4.5

Detached houses
[m2]

3.9

Total electricity consumption [MWh / year]
20.7
16.6

6

667
8,125

Total usable area [m²]
Public buildings
Dwellings

32,169
488,284

It is observed that the value of the global indicator of average specific energy consumption is high,
which indicates an increased potential to increase the energy performance in buildings and the energy
efficiency of HVAC and lighting systems.
Table 335: Energy consumption and costs by types of buildings in Câmpia Turzii

Total
heated
usable
area
[m2

Electricity
consumption
(MWh / year)

Indicator
Thermal
Energy bill
energy
(thousand lei)
consumption
electricity
thermal
(MWh/an)

No.

Building type

No.
buildings
in the
group

1

Hospitals,
dispensaries,
polyclinics, etc.

5

4,696

230.0

9,835.6

121.90

1,475.34

2

Pre-university
education
(kindergartens,

6

20,503

225.4

5,481.6

119.45

822.23
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schools, high
schools, etc.)

3

4
5

Socio-cultural
buildings
(nurseries, old
people's homes,
theatres, cinemas,
museums, etc.)
Administrative
buildings / offices
TOTAL

4

4,684

70.5

775.5

37.37

116.33

16

2,286

141.3

415.5

74.88

62.33

31

32,169

667.17

16,508.15

353.60

2,476.22

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.

11.1.6

Public lighting System

It presents the electricity consumption in the period 2016-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 336: Electricity consumption for public lighting in the municipality of Câmpia Turzii

Indicator An
Electricity
consumption
(MWh/year)
Public lighting
Lighting traffic lights,
signalling,
architectural
Electricity bill
(thousands lei/year)

2016

2017

2018

2019

1,178.14

1,162.2

1,185.58

1,169.54

1,130.12

1,106.7

1,121.88

1,111.06

48.02

55.51

63.7

58.5

596.8

564.63

568.1

584.8
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis
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Implementation of the EE Improvement program
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in the Câmpia Turzii
Municipality in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1
2

Population
Public lighting
Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)
TOTAL

3

4

Consumer type

Total

MWh
MWh

household
8,125
-

Non household
1,170

8,125
1,170

MWh

-

667.2

667

MWh

8,125

1,837

9,962

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population
Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)
TOTAL

MWh

2

3

Consumer type
household
Non household
77,996
-

Total
77,996

MWh

-

16,508.2

16,508.2

MWh

77,996

16,508

94,504
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ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of the public buildings sector
There is 1 projects for a school building with a total value of 12,758,763.41 lei from ROP, leading to an
estimated economy of energy of 39.23 tep/year and a reduction of CO2 emission of 91.23 tons/year.
A.3.2. Projects being implemented at the level of the public buildings sector
There are 2 projects for a school buildings with a total value of 8,345,641.24 lei from ROP, leading to
an estimated economy of energy of 35.26 tep/year and a reduction of CO2 emission of 82 tons/year.
A.3.3. Projects being implemented at the level of the transport and urban mobility sector
There is 1 projects for alternative mobility with a total value of 40,199,384.56 lei from ROP,
A.3.4. Proposed projects for local production of energy from renewable sources
There are 1 projects for design and execution of photovoltaic power plant on the roof of a public
building with a total value of 100,000 euro from FREE, leading to an estimated economy of energy of
5 tep/year and a reduction of CO2 emission of 12 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,720 euro / MWh.
A.3.5. Projects proposed at the level of local urbanism
There are 3 projects for a school buildings with a total value of 13,000 euro from ROP, leading to an
estimated economy of energy of 30 tep/year and a reduction of CO2 emission of 8 tons/year.
Investment energy performance indicator: Euro / MWh saved: 37.26 euro / MWh
A.3.6. Proposed projects at community level
There are 8 projects for school buildings with a total value of 57,000 euro from ROP, leading to an
estimated economy of energy of 72 tep/year and a reduction of CO2 emission of 208 tons/year.
Investment energy performance indicator: Euro / MWh saved: 68 euro/MW
A.3.7. Proposed projects to improve the internal organization.
There are 2 projects with a value of 42,000 euro from EEA Grants and own funds.
A.3.8. Proposed projects at the level of public procurement
There are 2 projects with a value of 1,000 euro from own funds.
A.3.9. Demonstrative pilot projects
There are 9 projects for school buildings with a total value of 94,000 euro from ROP, leading to an
estimated economy of energy of 31,500 kWh/year and a reduction of CO2 emission of 12 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,984 euro / MWh.
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11.2

The Energy Efficiency Improvement Program of the
municipality of Cluj-Napoca

11.2.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Cluj-Napoca.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Cluj-Napoca through
the measures, actions and solutions envisaged, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects set out in the plan of this
documentation.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support provided by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;

Existence and implementation of an energy efficiency program in the urban and rural community,
ambitious, realistic, coherent and financially and politically supported by the City Hall, the Cluj-Napoca
Local Council and the local community.
This Energy Efficiency Increase Program is correlated with the Local Development Strategy of the
Municipality, which takes into account the following budget periods. It also takes into account the
other strategies already developed and approved in public and political decision-making at county and
national level.
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The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Cluj-Napoca and is prepared in accordance with legal requirements by a joint team of
specialists from the City Hall, with technical assistance from an energy services company.
Developer - technical assistance for energy management
SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 337: The objectives of the energy management technical assistance for the municipality of Cluj-Napoca

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 488

11.

Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

Description of the management of public utility services
The management of public utility services in Satu Mare Municipality is presented in the following table:
Table 338: The management of public utility services in the municipality of Cluj-Napoca

Energy efficiency
indicators stipulated
in the contract

How is the service managed
Community
services for
public utilities

Public lighting

Delegated
management
contract with
private law
operators
YES maintenance
and extension

Decision to
hand over to
public law
operators

Direct
management
contract with
private law
operators

Other
types of
contracts
(if any)

YES - Partial

-

-

-

-

-

-

-

-

-

-

-

Monitoring,
financing
access support
Monitoring,
financing
access support
Monitoring,
financing
access support

YES
Specify the
indicator

NO

Water supply and
sewerage

YES

Heat supply

YES

Local Public
Transport

YES

Public buildings
under the
authority of the
City Hall and the
Local Council

-

YES

-

-

-

Sanitation

YES

Monitoring,
financing
access support

-

-

-

Public Domain
Management

-

YES

-

-

-
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-

11.2.2

Energy Management at the urban community level

The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•
•

•
•
•

•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
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•

•
•
•
•

the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o
o

•

•

•

•

•
•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.
Carrying out annual visits in the energetic contour of the Municipality in order to
establish all the details related to the preparation and updating of the Program for
improving the energy efficiency, respectively to the identification of some energy
optimization solutions.

Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.2.3

Energy consumption in the Cluj - Napoca Municipality

This chapter presents the energy consumption data at the level of Satu Mare Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
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Table 339: Energy consumption indicators for public and residential buildings in the municipality of Cluj-Napoca

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh /year]

2

3

4

Indicator
value
2
(=4 / 6)

Energy consumption
3

Reporting dimensions
4

5

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:
Public buildings
-

174

Dwellings

Total usable area
[m²]

113
Housing (Block of
flats + detached
houses)

Average specific
annual cooling
energy consumption
per type of dwelling
with air conditioning
[kWh / m² year] statistical estimate
Specific annual
electricity
consumption by type
of building [kWh /
m² year]

6.80

Average cooling energy
consumption per household
type [MWh / year]

23

Housing (Block of
flats + detached
houses)

1.40

Total electricity consumption [MWh / year]
30
Public buildings
7,725
28

Public buildings

260,000

Dwellings

7,932,516

1,376,336

Average energy consumption for
domestic heating (natural gas)
[MWh / year]

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Dwellings

6

Heated average usable area
per type of dwelling [m²]
Total number of dwellings:
11,125
block of flats: 5,192
individual houses: 5,933
Housing (Block
of flats +
60
detached
houses)
Average cooled usable area
per type of air-conditioned
dwelling [m²]
Housing (Block
of flats +
60
detached
houses)
Total usable area [m²]
Public buildings
260,000

219,597

Dwellings

7,932,516

Table 340: Energy consumption and costs by types of buildings in the municipality of Cluj-Napoca

No.

1

2

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)

Indicators
Thermal
Energy bill
energy
(thousand lei)
consumption
electricity
thermal
(MWh/an)

No.
buildings
in the
group

Total
heated
usable
area
[m2]

Electricity
consumption
(MWh / year)

1

-

1,176.58

-

552.79

-

74

-

4,540.2

39,032

2,133.8

7,416.1
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Total
heated
usable
area
[m2]

Electricity
consumption
(MWh / year)

Indicators
Thermal
Energy bill
energy
(thousand lei)
consumption
electricity
thermal
(MWh/an)

No.

Building Type

No.
buildings
in the
group

3

Socio-cultural
buildings
(nurseries, old
people's homes,
theatres, cinemas,
museums, etc.)

5

-

163.4

-

76.8

-

33

-

1,020.8

1,082.32

605.2

209.5

2

-

823.88

-

356.4

-

115

260,000

7,724.8

40,114.3

3,725.0

7,625.6

4
5

Administrative
buildings / offices
Buildings with
other destination

6

TOTAL

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
Public lighting system
It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 341: Electricity consumption for public lighting in the municipality of Cluj-Napoca

No

Indicator
Electricity consumption
(MWh/year)
Electricity bill
(thousands lei/year)

1
2

2017

2018

2019

10,609

11,154

10,642

5,060.17

5,320.14

7,989.6

At the level of the public lighting system in Cluj-Napoca in 2019, the average specific energy indicator
was 553.72 kWh / light point.
Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 342: Transport specific indicators for the municipality of Cluj-Napoca

Indicators
1

Indicator
value
2
(= 4 / 6)

Energy consumption
3

Reporting dimensions
4

5

6

6,006

Number of
passengers

196,369,412

System efficiency
Specific energy
consumption for
local public

0.03

Annual energy
consumption related
to local public
transport (toe)
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Indicators
1

Indicator
value
2
(= 4 / 6)

Energy consumption

Reporting dimensions

3

4

5

6

502.4

Travel efficiency
Annual energy
consumption related
to local public
transport (toe)
Vehicle efficiency

6,006

passengers
- km(pkm),

11.96

0.37

Total energy
consumption of the
vehicle type (toe)
-from which

6,006

km
travelled

16,425,565

transport (toe /
passenger)

Specific energy
consumption (toe /
pkm)
Average specific
energy
consumption per
vehicle type (toe /
km))
Diesel

0.44

buses, minibuses, etc.

4,924

Electricity (line
traction)

0.21

trams, trolleybuses

977

Electricity - vehicles
with batteries

0.20

electric buses

105

km
travelled by
vehicle
category
km
travelled by
vehicle
category
km
travelled by
vehicle
category

11,243,135

4,664,187

518,243

Water supply and sewerage system
The public service for drinking water supply and sewerage in Cluj-Napoca is provided by Compania de
Apa Someş S.A.
At the level of Cluj - Napoca Municipality in 2019, the amount of water pumped in the supply system
is 20,008,422 cubic meters.
The amount of drinking water delivered to household consumers was 14,535,533 cubic meters, and to
non-household consumers is 5,472,889 cubic meters.
Thermal energy production
Thermal energy in the city of Cluj - Napoca is provided by Termoficare Napoca S.A.
The natural gas consumption related to the thermal energy production unit is presented:
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Table 343: Consumption related to thermal energy production units in 2019 for the municipality of Cluj-Napoca

Designation

power plant
type

Year PIF

Installed
thermal
power
MWt

Installed
electrical
power
Mwe**

Fuel consumption in the
reporting year (toe)
Natural gases

CT 1 Mănăstur

CT block square

2009

5.55

0

411

CT 2 Mănăştur

CT block square

2011

4.8

0

407

CT 3 Mănăștur

CT block square

2015

2.32

0

373

CT 4 Mănăstur

CT block square

2009

3.6

0

286

CT 5 Mănăstur

CT block square

2015

2.4

0

329

CT 6 Mănăștur

CT block square

2011

3.6

0

315

CT 7 Mănăstur

CT block square

2009

2.4

0

273

CT 8 Mănăştur

CT block square

2008

4.8

0

513

CT 9 Mănăstur

CT block square

1974

5.56

0

211

CT 10 Mănăştur

CT block square

2011

2.1

0

210

CT 11 Mănăştur

CT block square

2011

2.4

0

191

CT 12 Mănăştur

CT block square

2011

3.6

0

418

CT 13 Mănăştur

CT block square

2010

2.8

0

322

CT 14 Mănăştur

CT block square

2016

2.4

0

298

CT 15 Mănăştur

CT block square

2011

1.8

0

181

CT 16 Mănăştur

CT block square

2008

4.8

0

463

CT 17 Mănăstur

CT block square

2009

3.6

0

457

CT 18 Mănăştur

CT block square

2010

2.32

0

75

CT 20 Mănăştur

CT block square

2007

4.71

0

328

CT 22 Mănăştur

CT block square

2011

2.6

0

404

CT 23 Mănăştur

CT block square

2011

2.42

0

239

CT 24 Mănăştur

CT block square

2010

4.2

0

317

CT 26 Mănăştur

CT block square

2007

2.8

0

222

CT 27 Mănăştur

CT block square

2011

1.07

0

125

CT Plopilor

CT block square

2012

4.2

0

645

CT Govora
CT Grădini
Mănăstur
CT Taberei

CT block square

2007

3.36

0

273

CT block square

2001

7.8

0

320

CT block square

2010

2.8

0

289

CT 1 Zorilor

CT block square

2007

1.84

0

119

CT 2 Zorilor

CT block square

2007

4.2

0

429

CT 3 Zorilor

CT block square

2011

4.09

0

252

CT 4 Zorilor

CT block square

2012

4.4

0

446

CT 5 Zorilor

CT block square

2012

4.1

0

299

CT 6 Zorilor

CT block square

2007

2.67

0

258

CT 7 Zorilor

CT block square

2011

4.2

0

337

CT Abator

CT block square

2012

1.4

0

85

CT Caragiale

CT block square

2016

0.74

0

59
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Designation

power plant
type

Year PIF

Installed
thermal
power
MWt

Installed
electrical
power
Mwe**

Fuel consumption in the
reporting year (toe)
Natural gases

CT Mihai Viteazu

CT block square

2001

2.8

0

237

CT Craiova

CT block square

2001

2.24

0

83

CT CUG

CT block square

2007

2.3

0

264

CT Cuza Vodă

CT block square

2008

1.71

0

102

CT Gruia

CT block square

2007

1.2

0

92

CT Baba Novac

CT block square

2005

1.6

0

142

CT 1 Grigorescu

CT block square

2008

4.8

0

335

CT 3 Grigorescu

CT block square

2010

3.6

0

246

CT 4 Grigorescu

CT block square

2008

3.79

0

284

CT 5 Grigorescu

CT block square

2008

3.6

0

351

CT 6 Grigorescu

CT block square

1975

4.17

0

78

CT 7 Grigorescu

CT block square

2007

4.35

0

143

CT 8 Grigorescu

CT block square

2008

1.9

0

73

CT 9 Grigorescu
CT 11
Grigorescu
CT 4 Gheorgheni

CT block square

2008

3.9

0

296

CT block square

2008

2.52

0

460

CT block square

2008

6

0

552

CT 5 Gheorgheni

CT block square

2011

3.6

0

356

CT 6 Gheorgheni

CT block square

2009

4.16

0

410

CT 7 Gheorgheni

CT block square

2009

4.2

0

330

CT 9 Gheorgheni
CT 10
Gheorgheni
CT 11
Gheorgheni
CT 12
Gheorgheni
CT 13
Gheorgheni
CT 14
Gheorgheni
CT 15
Gheorgheni
CT Dragalina

CT block square

2009

2.32

0

361

CT block square

2007

4.16

0

541

CT block square

2011

3.6

0

355

CT block square

2007

3.24

0

304

CT block square

2012

4.8

0

535

CT block square

2009

3.12

0

333

CT block square

2010

2.7

0

101

CT block

2004

0.12

0

8

CT Dragalina 4

CT block

2004

0.18

0

9

CT Dragalina 6

CT block

2004

0.19

0

11

CT Dragalina 8

CT block

2004

0.19

0

9

CT Dragalina 10

CT block

2004

0.15

0

13

CT Mamaia 6

CT block

2004

0.4

0

10

CT Mamaia 10

CT block

2004

0.4

0

14

CT Mamaia 12

CT block

2004

0.4

0

13

BLAJULUI 64 I

CT block

2007

0.06

0

6
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Designation

power plant
type

Year PIF

Installed
thermal
power
MWt

Installed
electrical
power
Mwe**

Fuel consumption in the
reporting year (toe)
Natural gases

BLAJULUI 64 II

CT block

2007

0.06

0

4

BLAJULUI 64 III

CT block

2007

0.06

0

4

BLAJULUI 63 I

CT block

2007

0.06

0

5

BLAJULUI 63 II

CT block

2007

0.06

0

5

BLAJULUI 63 III

CT block

2007

0.06

0

4

BLAJULUI 63 IV

CT block

2007

0.06

0

4

BLAJULUI 61 I

CT block

2007

0.06

0

4

BLAJULUI 61 II

CT block

2007

0.06

0

4

BLAJULUI 61 III

CT block

2007

0.06

0

4

TIMISULUI 73 I

CT block

2007

0.09

0

7

TIMISULUI 73 II

CT block

2007

0.06

0

4

TIMISULUI 73 III

CT block

2007

0.06

0

6

TIMISULUII 75 I

CT block

2007

0.06

0

4

TIMISULUI 75 II

CT block

2007

0.06

0

4

TIMISULUI 75 III

CT block

2007

0.06

0

4

TIMISULUI 77 I

CT block

2007

0.09

0

6

TIMISULUI 79 I

CT block

2007

0.09

0

8

TIMISULUI 79 II

CT block

2007

0.06

0

3

TIMISULUI 79 III

CT block

2007

0.06

0

5

TIMISULUI 79 IV

CT block

2007

0.06

0

3

TIMISULUI 81 I

CT block

2007

0.09

0

7

TIMISULUI 81 II

CT block

2007

0.06

0

6

TIMISULUI 81 III

CT block

2007

0.06

0

5

TIMISULUI 81 IV

CT block

2007

0.06
214

0

4
18,752

TOTAL
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis
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Implementation of the EE Improvement program
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1

Population – estimation

2

Consumer type

Total

household

Non household

MWh

219,597

-

219,597

Public lighting

MWh

-

10,642

10,642

3

Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)

MWh

-

7,725

7,725

4

Local public transport company

MWh

-

13,655

13,655

5

TOTAL

MWh

219,597

32,022

251,619

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population

2

Public buildings under the authority of
the Local Council (pre-university, sociocultural, administrative education units,
public buildings with another
destination, etc.) - partial consumption

3

TOTAL

Consumer type

Total

household

Non household

MWh

1,217,799

-

1,217,799.2

MWh

-

40,114.3

40,114.3

MWh

1,217,799

40,114

1,257,913.5
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THERMAL ENERGY FROM SACET
The destination of
consumption

No.
1

Consumer type

U.M.

household

Non household

Total

Gcal (MWh)

158,537

-

158,537

Gcal (MWh)

-

23,472

23,472

3

Population
Public buildings under the
authority of the Local Council
(pre-university, socio-cultural,
administrative education units,
public buildings with another
destination, etc.)
Other unspecified consumers

Gcal (MWh)

-

7,937

7,937

4

TOTAL

Gcal (MWh)

158,537

31,409

189,946

2

BIOMASS
Nr.crt.

The destination of consumption

U.M.

Total

1

Population
Public buildings under the authority of the Local Council
(pre-university, socio-cultural, administrative education
units, public buildings with another destination, etc.)
Other unspecified consumers

to.

-

to.

-

to.

-

2
3

FUELS
No.
1
2
3

The destination of
consumption
Public transport Company
Water supply Company
TOTAL

U.M.

Diesel

Petrol

MWh
MWh
MWh

5,727.4
4,052.75
9,780.15

187.5
187.52
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Electric power Electric traction
12,585
12,585

Total
18,312.4
4,240.3
22,552.7
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ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of the public lighting system
There is 1 project for public lighting with a total value of 450,000 euro from Swiss funds, leading to an
estimated economy of energy of 10 tep/year and a reduction of CO2 emission of 5 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,209.37euro / MWh.
A.3.2. Projects implemented at the level of public buildings
There is 1 project for interior lighting in public building with a total value of 200,000 euro from FREE
ESCO, leading to an estimated economy of energy of 32 tep/year and a reduction of CO2 emission of
15 tons/year. Investment energy performance indicator: Euro / MWh saved: 1,720 euro / MWh.
A.3.3. Projects implemented at the level of public spaces
There is 1 project for advertising spaces with a total value of 12,715,780.36 lei from ROP,
A.3.4. Projects implemented at the level of the residential building sector
There are 4 projects for increasing EE in residential buildings with a total value of 28,227,091.85 lei
from ROP, leading to a Reduction of energy consumption and CO2 emissions by approximately 30 35%.
A.3.5. Projects implemented at the level of the public transport sector
There are 2 projects with a total value of 175,862,000 lei from EU funds, leading to an estimated
economy of energy of 486.5 tep/year and a reduction of CO2 emission of 123 tons/year. Investment
energy performance indicator: Euro / MWh saved: 6,614.4 euro/ MWh.
A.3.6. Projects being implemented at the level of the public buildings sector
There are 4 projects for increasing EE in residential buildings with a total value of 28,227,091.85 lei
from ROP, leading to a Reduction of energy consumption and CO2 emissions by approximately 30 35%.
A.3.7. Projects being implemented at the level of the residential building sector
There are 6 projects for increasing EE in residential buildings with a total value of 39,374,727.43 lei
from ROP, leading to a Reduction of energy consumption and CO2 emissions by approximately 30 35%.
A.3.8. Proposed projects at the level of public buildings
There are 3 projects for increasing EE in residential buildings with a total value of 130,000 euro from
own funds.
A.3.9. Proposed projects at the level of the private and commercial transport sector
There are 2 projects with a total value of 18,000 euro from own funds.
A.3.10. Proposed projects for local production of energy from renewable sources
There are 7 projects for interior local production of energy from renewable sources with a total value
of 562,300.13 euro from Norwegian Funds, leading to an estimated economy of energy of 23.1
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tep/year and a reduction of CO2 emission of 83tons/year. Investment energy performance indicator:
Euro / MWh saved: 2,093.41 euro / MWh.
A.3.11. Projects proposed at the level of local urbanism
There are 3 projects for urbanism with a total value of 13,000 euro from Norwegian Funds and own
funds, leading to an estimated economy of energy of 30 tep/year and a reduction of CO2 emission of 8
tons/year.
A.3.12. Proposed projects at the community level
There are 6 projects for cooperation with citizens, business environment and stake holders with a total
value of 55,000 euro from own sources, leading to an estimated economy of energy of 70 tep/year
and a reduction of CO2 emission of 33 tons/year. Investment energy performance indicator: Euro /
MWh saved: 65.75 euro / MWh.
A.3.13. Proposed projects to improve the internal organization
There are 2 projects with a total value of 42,000 euro from EEA Grants and own funds
A.3.14. Proposed projects at the level of public procurement
There are 2 projects with a total value of 1,000 euro from own funds
A.3.15. Pilot demonstration projects
There are 9 pilot projects with a total value of 94,000 euro from ESCO and own sources, leading to an
estimated economy of energy of 31,500 kWh/year and a reduction of CO2 emission of 12 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,984 euro / MWh.
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11.3

The Energy Efficiency Improvement Program of the
municipality of Oradea

11.3.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Oradea.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Oradea through the
measures, actions and solutions considered, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects included in this plan.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;

The existence and implementation of an energy efficiency program in the urban and rural community,
ambitious, realistic, coherent and financially and politically supported by the City Hall.
This Energy Efficiency Improvement Program is correlated with the Sustainable Energy Action Plan
(SEAP) and the Local Development Strategy of the Municipality, which takes into account the following
budget periods. Also, the other strategies already elaborated and approved in the public and political
decision-making plan at county and national level are taken into account.
The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Oradea and is prepared in accordance with legal requirements by a joint team of
specialists from the City Hall, with technical assistance from an energy services company.
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11.3.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 344: The objectives of the energy management technical assistance service for the municipality of Oradea

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;
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12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.3.3

Description of the management of public utility services

The management of public utility services in Oradea is presented in the following table:
Table 345: The management of public utility services in the municipality of Oradea

How to manage the service
Community services for
public utilities

Public lighting
Water supply and sewerage
Heat supply
Local Public Transport
Public buildings under the
authority of the City Hall and
the Local Council
Sanitation
Public Domain Management

Energy efficiency indicators
stipulated in the contract

Delegated
management
contract
with private law
operators

Decision to hand over
to public law
operators

YES
Specify the
indicator

NO

X
X
X
-

X

-

X
X
X
X

-

X

-

X

X
-

X

-

X
X

Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2021.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
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•
•

•

•
•
•
•
•

•
•
•

•

•

•
•
•
•

Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.
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•

•

•

•

•

•
•

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.3.4

Energy consumption in the Oradea Municipality

This chapter presents the energy consumption data at the level of Oradea Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 346: Energy consumption indicators for public and residential buildings in the municipality of Oradea

No..

Indicators
1

1

2

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh / month]

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Indicator
value
2
(=4 / 6)

120
156

136

Energy consumption
3

Reporting dimensions
4

Total energy consumption for
heating and a.c.m per type of
building (natural gas + thermal
energy from SACET and
Geothermal source) [MWh /
year]:
Public buildings
23,123
Dwellings
689,899
Average energy consumption for
domestic heating (natural gas +
thermal energy from SACET)
[MWh / year]
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Total usable area
[m²]

Public buildings
Dwellings

192,825
4,408,731

Heated average usable area
per type of dwelling [m²]
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Housing (Block of
flats + detached
houses)

6.80

Average cooling energy
Average annual
consumption
per household
specific cooling
type [MWh / year]
energy consumption
3
per type of air15
Housing (Block of
conditioned dwelling
flats + detached
0.75
[kWh / m² year] houses)
statistical estimate
Specific annual
Total electricity consumption [MWh / year]
electricity
27
Public buildings
5,143
4
consumption by type
of building [kWh / m²
24
Dwellings
107,104
year]
Note: Area taken from the INS website.

Housing (Block
of flats +
50
detached
houses)
Average cooled usable area
per type of air-conditioned
dwelling [m²]
Housing (Block
of flats +
50
detached
houses)
Total usable area [m²]
Public buildings
192,825
Dwellings

4,408,731

It is observed that the value of the global indicator of average specific electricity consumption is high,
which indicates an increased potential to increase the energy performance of buildings and the energy
efficiency of HVAC and lighting systems.
Table 347: Energy consumption and costs by types of buildings in the municipality of Oradea

No.

1

2

3

4

5

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings
(nurseries, old
people's
homes,
theatres,
cinemas,
museums,
etc.)
Buildings with
other
destination
(Squares,
Stadium,
Pools, sports
facilities and
other spaces
and buildings)
TOTAL

No.
buildings
in the
group

Total
heated
usable
area
[m2]

1

Indicators
Electricity
consumption
(MWh /
year)

Thermal
energy
consumption
(MWh /
year)

Consum
combust.
MWh/year

Electricity

Heat

26,520

3,314.49

6,174.9

6,000

1,410.4

1,746.0

32

141,118

1,648.5

15,882.2

-

1,045.5

5,179.6

20

25,187

180.48

1,066

-

138.0

288.2

19

-

730

2,942

29.95

473.8

689.0

53

192,825

5,873.2

26,064.9

6,030.0

3,067.6

7,902.7
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Note: The table shows only a few buildings and public spaces in Oradea. The total electricity and heat
consumption in the table above does not represent the total consumption of public buildings, it is presented in
Annex 2.

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
The total energy consumption related to the analysed contour of public buildings in Oradea
Municipality is presented:
Distribution of energy consumption in the public domain related
to the analyzed contour

4%

11%
30%

55%
Spitale
Unităţi de învăţământ
Cladiri culturale

Figure 71:Total energy consumption of public buildings in the municipality of Oradea

Public lighting system
It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 348: Electricity consumption for public lighting in the municipality of Oradea

No
1
2
3

Indicator
Electricity consumption
(MWh/year)
Electricity bill
(thousands lei/year)
Number of bright spots

2017

2018

2019

14,264

14,814.8

14,054.5

5,722.65

6,134.73

7,202.7

19,000

23,678

24,186

4

Specific average power
indicator [W / bright spot]

212

190

196.2

5

Specific average energy
indicator [kWh / bright
spot]

751

613

581.10
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The diagram below shows the electricity consumption related to the public lighting system in Oradea.

Evolution of the electricity consumption relatedto public
lighting
15000
14800

MWh/an

14600
14400
14200
14000
13800
13600
2017

2018

2019

Ani
Figure 72: Electricity consumption of public lighting in the municipality of Oradea

There is a variation in electricity consumption related to the public lighting system.
In 2018, consumption is higher than in 2017 by about 4%.
In 2019, energy consumption is lower than the previous year by 5% and compared to 2017 it is lower
by 1.5%.
The situation of the lighting fixtures in Oradea Municipality is presented.
Table 349: Situation of the lighting fixtures in Oradea Municipality

Number

Power (W)

Power installed
by device type
(kW)

projector LED 80W

4

80

0.32

pedestrian park LED 43W

36

43

1.55

projector LED 43W

4

43

0.172

projector LED 79W

4

79

0.32

LED soft OPAL 40W

106

40

4.24

Body 70W halogen

226

70

15.82

Body 150W halogen

80

150

12

Body 100W mercury

3

100

0.3

Body 125W mercury

696

125

87

Body 150W mercury

24

150

3.6

Body 250W mercury

84

250

21

Body pedestrian 70W sodium

4,074

81

330

Body pedestrian 100W sodium

78

115

8.97

3,908

430

1,680.4

Lighting type - current year 2019

Body street 70W sodium
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Number

Power (W)

Power installed
by device type
(kW)

Body street 100W sodium

5,539

115

637

Body street 150W sodium

5,742

169

970.4

Body street 250W sodium

3,099

270

836.73

Body street 400W sodium

229

425

97.33

pedestrian mercury 125W

127

137

17.4

pedestrian mercury 250W

36

275

9.9

Projector 150W halogenuri

4

169

0.7

Projector 250W halogenuri

21

270

5.67

Proiector 400W halogenuri

8

425

3.4

Economic bulb 11W

30

11

0.33

Economic bulb 33W

24

33

0.79

Lighting type - current year 2019

Total

24,186

4,745.3

Public transport system
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 350: Transport specific indicators for the municipality of Oradea

Indicators
1

Indicator
value
2
(= 4 / 6)

Energy consumption
3

Reporting dimensions
4

5

6

3,456

Number of
passengers

46,003,876

3,456

passengers km(pkm),

8.11

1,728

Total km
travelled

5,675,916

System efficiency
Specific energy
consumption for
local public
transport (toe /
passenger)

0.08

Specific energy
consumption (toe /
pkm)

426.3

Average specific
energy consumption
per vehicle type (toe
/ km)

0.30

Annual energy
consumption related
to local public
transport (toe)
Travel efficiency
Annual energy
consumption related
to local public
transport (toe)
Vehicle efficiency
Total energy
consumption of the
vehicle type (toe) of
which:

Diesel

0.32

buses, minibuses, etc.

1,257.2

Electricity (traction
by lines)

0.27

trams

471

km
travelled by
vehicle
category
km
travelled by
vehicle
category

3,942,106

1,733,810

Public sanitation service
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Waste is one of the most acute problems related to environmental protection, due to the large
quantities generated and their uncontrolled storage.
The sanitation service in Oradea is provided by the Company S.C RER VEST S.A.
The total amount of waste collected in 2019 was 94,961.41 tons of selectively collected waste.
Water supply and sewerage system
The public service of drinking water supply and sewerage in Oradea is provided by S.C Compania de
Apa Oradea S.A.
At the level of Oradea Municipality in 2019, the amount of water pumped in the supply system is
14,210,862.6 cubic meters.
The amount of drinking water delivered to household consumers was 7,504,895 cubic meters, and to
non-household consumers is 3,173,971.6 cubic meters.
Thermal energy production
S.C Termoficare Oradea S.A. is the only local operator that manages the heat transmission and
distribution network in Oradea. S.C Termoficare Oradea S.A. was established in 2013 by the decision
of the Local Council of Oradea Municipality.
S.C Termoficare Oradea S.A. is administratively subordinated to the Local Council of Oradea
Municipality. The concession contract for the concession of the public heat supply service manages
219.5 km of the thermal network, as follows:
•
•

Primary thermal network - 77 km;
Secondary thermal network - 142.5 km.

There are also 149 thermal points in the administration.
S.C Termoficare Oradea S.A. approximately 61,344 apartments, 226 public institutions (schools, high
schools, kindergartens, the Municipality), as well as a number of 1,937 economic agents (banking
institutions, production units, etc.).
Table 351: Consumption related to thermal energy production units in the municipality of Oradea

Type of plant*

Year
PIF

Installed
thermal
power

Installed
electrical
power

Fuel consumption in the reporting year 2019
(tep)

MWt

MWe**

Gaze
naturale

Cărbune

CLU

Biomasa

Altele

----

----

Termoficare Oradea S.A. (Cogeneration thermal power plant)
1. New thermal power
plant
2. Old thermal power
plant

2016

302

46

1966 1987

491.4

145

126,491

----

0

The thermal energy supply system is in a continuous modernization and development, thus there are
96 investments at SACET with a total value of 746,165,659.64 lei without VAT, with different terms of
finalization from 2020 until 2025.
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated
but
not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge and
application

Responsibility for
energy consumption

No responsibility, no
budget

Sporadic liability, estimates
used in budget allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates energy
efficiency programs
Organizational policy supported at
municipal level. All employees are
notified
of
objectives
and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection
/
database
system
development

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and equipment
is not evaluated

Documentation

Benchmarking

Checks energy bills /
without database system

There is a database system

There
are
certain
documents and records

Existence of building documentation and
commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical Evaluation

There are no technical
analyses

Limited analysis
suppliers

Good practices

They have not been
identified

Rare monitoring

from

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy
efficiency
plans
Roles and Resources

Integration
energy analysis

of

Energy
consumption
reduction targets have
not been set
There are no plans to
improve existing energy
efficiency plans
They are not addressed,
or
are
addressed
sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis

Periodic communications
for projects.

All stakeholders are approached on a
regular basis

Implementation of the EE Improvement program
Communication
Plan

The plan
developed

is

not
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Awareness
of
energy efficiency

Does not exist

Occasional
efficiency
campaigns.

energy
awareness

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers
are
automatically renewed
without analysis.

Periodic
review
of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge
incentive programs

Incentives offered at regional and
national level.

of

Awareness
and
communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring
the
results
Monitoring
the
results of the Action
Plan

Does not exist

Historical
comparisons,
sporadic reports

Results reported
management

Does not exist

Informal
progress.

The plan review is based on results.
Dissemination of good practices

review

of

to

organizational

ANNEX 2 - Energy consumption 2019
ELECTRICITY
Consumer type

No.

The destination of consumption

U.M.

1

Population - estimation

MWh

107,103.57

-

107,103.57

2

Public lighting

MWh

-

14,504.47

14,504.47

3

Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)

MWh

-

5,873

5,873.2

4

Local public transport - buildings

MWh

-

347.0

347

5

TOTAL

MWh

107,103.57

20,724.67

127,828.24

household

Non household

Total

EVALUATION OF CO2 EMISSIONS AFTER ELECTRICITY CONSUMPTION
No.
1
2

3

4
5

The destination of
consumption
Population
Public lighting
Public buildings under the
authority of the City Hall and
the Local Council (preuniversity, socio-cultural,
administrative units, public
buildings with another
destination, etc.)
Water supply company
TOTAL

U.M.

CO2 emissions from electricity consumption

to CO2 / year
to CO2 / year

30,952.93
4,191.79

to CO2 / year

1,697.30

to CO2 / year
to CO2 / year

3,079.98
39,922.00

NATURAL GASES
No.

The destination of consumption

U.M.

Consumer type
household

Non household

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Total

Page | 514

1

Population

MWh

165,819

-

165,818.6

2

Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

MWh

-

21,203.3

21,203.3

3

Central heating system - SACET

MWh

-

122.7

122.7

4

Local public transport

MWh

-

45.0

45.0

5

TOTAL

MWh

165,819

21,371

187,190

ASSESSMENT OF CO2 EMISSIONS AFTER METHANE CONSUMPTION
No.

The destination of consumption

U.M.

CO2 emissions from methane gas
consumption

1

to CO2 / year

33,163.80

to CO2 / year

4,240.66

3

Population
Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)
Water supply company

to CO2 / year

93.78

4

TOTAL

to CO2 / year

37,498.24

2

THERMAL ENERGY (from Centralized Thermal Energy Supply System)
No.

The destination of consumption

U.M.

1

Population
Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)
Other unspecified consumers economic agents
TOTAL

2

3
4

Consumer type

Total

household

Non household

Gcal

418,116

-

418,116

Gcal

-

71,452

71,452

Gcal

-

48,837

48,837

Gcal

418,116

120,289

538,405

GEOTHERMAL SOURCE (Geothermal Power Plant - Transgex)
No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non household

Gcal

32,512

-

32,512

2

Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

Gcal

-

1,735

1,735

3

Companies

Gcal

-

367

367

4

TOTAL

Gcal

32,512

2,102

34,614

BIOMASS
No.

The destination of consumption

U.M.

Total

1

Population

to.

-
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2

Public buildings under the authority of the City Hall and the Local Council (pre-university, sociocultural, administrative units, public buildings with another destination, etc.)

to.

-

3

Other unspecified consumers

to.

-

FUELS
No.
1
2
3
4

The destination of consumption

U.M.

Diesel

Petrol

Public transport company
Public sanitation Service
Water supply Company
TOTAL

MWh
MWh
MWh
MWh

15,271.11
6,915.55
4,281.33
26,467.99

66.74
188.52
163.3
418.56

Electricity
(Transport)
5,472.3
5,472.3

Total
20,810.15
7,104.07
4,444.63
32,358.85

EVALUATION OF CO2 EMISSIONS AS A RESULT OF FUEL CONSUMPTION
No..
1
2
3

The destination of
consumption

U.M.

Public transport
company
Public sanitation
Service
Water supply
Company

4

TOTAL

5

TOTAL

to CO2 /
an
to CO2 /
an
to CO2 /
an
to CO2 /
an
to CO2 /
an

CO2 emissions
from diesel
consumption

CO2 emissions from
petrol consumption

CO2 emissions from
electricity consumption electric transport

4,077.39

16.62

1,581.49

1,846.45

46.94

-

1,143.12

40.66

-

7,066,95

104,22

1,581,49

8,752.67

TOTAL CO2 EMISSIONS LEVEL EVALUATION IN 2019 COMPARED TO 2017
CO2 emissions level in 2019
1

Electricity

to CO2 / Year

41,503.50

2

Methane gas

to CO2 / Year

37,498.24

3

Diesel

to CO2 / Year

7,066.95

4

Petrol

to CO2 / Year

104.22

5

TOTAL

to CO2 / Year

86,172.91

CO2 emissions level in 2014
1

Electricity

to CO2 / Year

102,367.53

2

Methane gas

to CO2 / Year

21,932.84

3

Diesel

to CO2 / Year

5,751.82

4

Petrol

to CO2 / Year

106.70

5

TOTAL

to CO2 / Year

130,158.9

According to the above data in 2019, compared to 2017, the value of CO2 emissions, for the analysed
sectors, decreased by approximately 34%.

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of the administrative buildings and halls sector of the
public transport company
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There are 5 projects for administrative buildings and halls of the public transport company with a total
value of 217,730 lei from own sources of the Transport Company, leading to an estimated economy of
energy of 3.28 tep/year and a reduction of CO2 emission of 7.77 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,179.5 euro / MWh.
A.3.2. Projects implemented at the level of the urban public transport sector
There is a project for Urban Public Transport for Purchasing 10 new Mercedes Conecto buses with low
fuel consumption with a total value of 5,919,720 lei from Ro-Hu CBC financing program, leading to an
estimated economy of energy of 3.01 tep/year and a reduction of CO2 emission of 9 tons/year.
A.3.3. Projects implemented at the level of the residential building sector
There are 10 projects for thermal rehabilitation of residential building with a total value of 25,069,294
lei, from Regional Operational Program, leading to Reducing energy consumption and reducing CO 2
emissions by about 35-40% of current consumption
A.3.4. Projects being implemented at the level of the public buildings sector
There are 10 projects for thermal rehabilitation of 7 schools and 3 hospitals with a total value of
209,701.5 thousand lei from Regional Operational Program, leading to Reducing energy consumption
and reducing CO2 emissions by about 35-40% of current consumption, up to 50%.
A.3.5. Projects implemented at the level of the administrative buildings and halls sector of the
public transport company
There are 5 projects for administrative buildings and halls of the public transport company with a total
value of 664,700 lei from own sources of the Transport Company, leading to an estimated economy of
energy of 9.04 tep/year and a reduction of CO2 emission of 21.00 tons/year. Investment energy
performance indicator: Euro / MWh saved: 1,306.5 euro / MWh.
A.3.6. Projects implemented at the level of the urban public transport sector
There are 2 projects for Urban Public Transport for Purchasing 20 new trams with low consumption of
electricity with a total value of 14,880,000 lei from EU financing program, leading to an estimated
economy of energy of 30,10 tep/year and a reduction of CO2 emission of 101.15 tons/year.
Investment energy performance indicator: Euro / MWh saved: 8,783.9 euro / MWh.
A.3.7. Projects implemented at the level of the residential building sector
There is 1 project for thermal rehabilitation of residential building with a total value of 4,007,586 lei,
from Regional Operational Program, leading to Reducing energy consumption and reducing CO2
emissions by about 35-40% of current consumption
A.3.8. Projects proposed at the level of public lighting
There is 1 project for public lighting with a total value of 1.770.984 euro, from Regional Operational
Program, leading to Reducing energy consumption of 70 tep/year and reducing CO 2 emissions of 235
tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,175.78 euro / MWh.
A.3.9. Projects being implemented at the level of the public buildings sector
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There are 2 projects for thermal rehabilitation of public buildings with a total value of 36,524,225 lei
from Regional Operational Program, leading to Reducing energy consumption and reducing CO2
emissions by about 30-35% of current consumption.
A.3.10. Proposed projects for the production of energy from renewable sources
There is 1 project for photovoltaic central execution on the roof of a public building with a total value
of 100,000 euro, from FREE leading to Reducing energy consumption of 5 tep/year and reducing CO2
emissions of 16,8 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,720 euro / MWh.
A.3.11. Projects proposed at the level of local urbanism
There are 3 projects for local urbanism with a total value of 13,000 euro, from Norwegian Funds leading
to Reducing energy consumption of 30 tep/year and reducing CO2 emissions of 8 tons/year.
Investment energy performance indicator: Euro / MWh saved: 37.3 euro / MWh.
A.3.12. Proposed projects at the community level
There are 8 projects for local urbanism with a total value of 57,000 euro, from own sources leading to
Reducing energy consumption of 72 tep/year and reducing CO2 emissions of 210 tons/year.
Investment energy performance indicator: Euro / MWh saved: 68 euro / MWh.
A.3.13. Proposed projects to improve the internal organization
There is 1 project for elaboration of Energy Performance Certificates for all public buildings with a total
value of 22,000 euro, from own sources.
A.3.14. Proposed projects at the level of public procurement
There are 2 projects for elaboration of City Hall Green Procurement Guide: Energy Efficient Products,
Recycled Materials for all public buildings with a total value of 1,000 euro, from own sources.
A.3.15. Pilot demonstration projects
There are 9 pilot projects with a total value of 94,000 euro, from own sources leading to Reducing
energy consumption of 31,5 tep/year and reducing CO2 emissions of 12 tons/year.
Investment energy performance indicator: Euro / MWh saved:2,984 euro / MWh.

11.4

The Energy Efficiency Improvement Program of the
municipality of Satu Mare

11.4.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Satu Mare.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Satu Mare through
the measures, actions and solutions considered, respectively by assuming a program for accessing
(non) reimbursable financing and implementation of priority projects included in this plan.
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Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•
•

•

•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the City
Hall, the Satu Mare Local Council and the local community.
This Program for increasing energy efficiency is correlated with the Action Plan for Sustainable
Energy and the Local Development Strategy of the Municipality, which takes into account the
following budget periods. Also, the other strategies already elaborated and approved in public
and political decision-making plan at county and national level are taken into account.
The program is proposed for public consultation and submitted for approval to the Mayor and
the Local Council of Satu Mare and is prepared in accordance with legal requirements by a
joint team of specialists from the City Hall, with technical assistance from an energy service
company.

11.4.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
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Table 352: The objectives of the energy management technical assistance service for the municipality of Satu Mare

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).
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11.4.3

Description of the management of public utility services

The management of public utility services in Satu Mare Municipality is presented in the following table:
Table 353: The management of public utility services in the municipality of Satu Mare

Energy efficiency
indicators
stipulated in the
contract

How is the service managed
Community
services for public
utilities

Public lighting
Water supply and
sewerage
Heat supply
Local Public
Transport
Public buildings
under the
authority of the
City Hall and the
Local Council
Sanitation
Public Domain
Management

Delegated
management
contract
with private
law operators

Decision
to hand
over to
public law
operators

Direct
management
contract with
private law
operators

-

X

-

-

-

Other types of
contracts (if
any)

YES
Specify the
indicator

S.C APASERV
Satu Mare S.A
There is no centralized heat supply system in Satu Mare
TRANSURBAN
S.A

NO
-

-

-

X

-

-

-

-

FLORISAL S.A

-

-

-

-

-

-

-

-

ADP

-

-

Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
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•
•
•
•
•

•
•
•

•

•

•
•
•
•

local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

•

•

•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
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•

•

•
•

Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.4.4

Energy consumption in the Satu Mare Municipality

This chapter presents the energy consumption data at the level of Satu Mare Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 354: Energy consumption indicators for public and residential buildings in the municipality of Satu Mare

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh / month]

2

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Indicator
value
2
(=4 / 6)

Energy consumption
3

Reporting dimensions
4

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:

5

6

Total usable area
[m²]

165

Public buildings

20,988

Public buildings

127,558

139

Dwellings

378,350

Dwellings

2,724,335

Average energy consumption
for domestic heating (natural
gas) [MWh / year]
116

Average specific
annual cooling
energy consumption
3
per type of dwelling
15,09
with air conditioning
[kWh / m² year] statistical estimate
Specific annual
electricity
5
consumption by type
14
of building [kWh / m²
25
year]
Note: Area taken from the INS website.

Housing (Block of
flats + detached
houses)

6.15

Average cooling energy
consumption per household
type [MWh / year]
Housing (Block of
flats + detached
houses)

0.80

Total electricity consumption
[MWh / year]
Public buildings
1,843
Dwellings

69,197
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Average heated useful area
per type of dwelling [m²]
Total number of dwellings:
51,375
block of flats: 35,868
individual houses: 15,507
Housing (Block
of flats +
53
detached
houses)
Average cooled usable area
per type of air-conditioned
dwelling [m²]
Housing (Block
of flats +
53
detached
houses)
Total usable area [m²]
Public buildings

127,558

Dwellings

2,724,335
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It is observed that the value of the global indicator of average specific energy consumption is high,
which indicates an increased potential to increase the energy performance in buildings and the energy
efficiency of HVAC and lighting systems.
Table 355: Energy consumption and costs by types of buildings and public spaces in the municipality of Satu Mare

No.

1

2

3

4

5

Building Type

Indicators

No.
buildings
in the
group

Total
heated
usable
area
[m2]

Electricity
consumption
(MWh /
year)

Thermal
energy
consum.
(MWh/an)

Fuel
Consum.
MWh/an

electricity

thermal

fuel

87

122,370

1,638

18,996

-

1,033

3,564.73

-

3

3,512

144

727

26

87.86

141.02

14.63

2

1,677

61

1,266

77

36.58

240.47

43.06

3

-

61

1,084

-

51.36

219.28

-

95

127,558

1,904.1

22,072.3

103.1

1,208.8

4,165.50

57.70

Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings
(nurseries, old
people's
homes,
theatres,
cinemas,
museums, etc.)
Administrative
buildings /
offices
Buildings with
another
destination (25
October
Square no. 1,
Romana
Square D8, 25
October
Square no. 12)
TOTAL

Energy bill
(mii lei)

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
Currently in Satu Mare there are no public buildings equipped with renewable energy production
facilities.
Public lighting system
It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 356: Electricity consumption of public lighting in the municipality of Satu Mare

No

Indicator

2017

2018

2019

1
1.1
1.2
2

Electricity consumption (MWh/year)
Public lighting
Lighting traffic lights, signalling, architectural
Electricity bill

5,441
6,006
435
2,668

5,443
4,953
490
2,857

6,586
5,327
1,259
3,731
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(thousands lei/year)
3
4
5

Number of bright spots
Specific average power indicator [W / bright
spot]
Specific average energy indicator [kWh / bright
spot]

6,288

7,352

7,388

229

189

187

865

740

791

The situation of the street lighting bodies in Satu Mare Municipality is presented:
Table 357: Situation of lighting fixtures in the municipality of Satu Mare

Elba PVB -Hg

165

Power
(W)
250

Elba PVB -Hg

46

125

5,750

Elba PVB -Na

1982

250

495,500

Elba PVB -Na

79

150

11,850

Elba PVS -Na

79

250

19,750

Elba PVB mic -Hg

218

125

27,250

Elba DELFIN -Hg

18

125

2,250

Elba DELFIN -Na

5

150

750

Lighting type - current year 2019

Number

Power installed by
device type (W)
41,250

Elba DELFIN -Na

4

70

280

C300 - Norris -Hg

853

250

213,250

C300 - Norris -Hg

93

125

11,625

C300 - Norris -Na

152

250

38,000

Elba - AVIS -Na

32

150

4,800

Elba - OLIMP -Hg

1

250

250

Elba - OLIMP -Hg

23

125

2,875

Elba - OLIMP -Na

7

110

770

Elba - OLIMP -Na

11

100

1,100

Elba - BEGA -Na

15

70

1,050

Elba - LUXOR MHN-TD

2

250

500

Elba - Glob Ø400 -Hg

45

125

5,625

TRONCONIC lamp -Na

65

250

16,250

TRONCONIC lamp -Na

220

250

55,000

Elba - unknown type -Na

4

70

280

Philips - MALAGA 1 -Na

643

250

160,750

Philips - MALAGA 1 -Na

29

150

4,350

Philips - MALAGA 2 (mic) -Na

27

150

4,050

Philips - MALAGA 2 (mic) -Na

41

70

2,870

Philips - ALTRA- HG

5

125

625

Philips - POLAR 400 -Hg

77

125

9,625

Philips - POLAR 400 -Na

39

70

2,730

Philips - CPS 400 -Hg

18

125

2,250

Philips - OTHERS -Na

19

250

4,750

Philips - OTHERS -Na

95

150

14,250

Philips - OTHERS -Na

9

70

630

153

250

38,250

Schreder - Z2 -Na
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Schreder - Saphir 2 -Na

115

Power
(W)
250

Schreder - Saphir 2 -Na

104

150

15,600

Schreder - Opalo 1 -Na

2

250

500

Schreder - Opalo 1 -Na

10

150

1,500

Lighting type - current year 2019

Number

Power installed by
device type (W)
28,750

Schreder - Opalo 2 -Na

1

70

70

Schreder - Onyx 2 CDO-TT

71

150

10,650

Schreder - Squalo -Na

90

150

13,500

Schreder - JASPER FL 36W

37

36

1,332

Schreder - Albany HCI-T
Schreder - Albany HQI-T
Schreder - Ambar -Na
Schreder - Nemo COLOANA LUMINOASA CDM-T
Schreder - Nemo BORNA Compact tube 26 W

17
3
16
34
4

70
150
150
150
26

1,190
450
2,400
5,100
104

Schreder - NOCTIS Linea 1500 LED
Schreder - NOCTIS Linea LED
Schreder - NOCTIS (albastru) LED
Schreder - TERRA Maxi CDM-T
Schreder - TERRA Midi CDM-T
Schreder - SPARK Compact tube 18 W
Schreder - NEOS 1 CDM-T
Schreder - NEOS 1 CDM-T
SPOT VISION -Hg
SPOT VISION -Hg
CAN & POWER - Na
CAN & POWERCAN - Na

1
12
23
41
4
4
5
3
15
2
4
26

36
36
36
150
70
18
35
35
125
250
250
150

36
432
828
6,150
280
72
175
105
1,875
500
1,000
3,900

CAN & POWER - Na

21

70

1,470

General ELECTRIC -Na

4

150

600

PRELUX 136 - copr il. fl. etans 1x36W L36W

16

36

576

PRELUX 158 - copr il. fl. etans 1x58W L58W

24

58

1,392

Brilux - body embedded in wall, halogen bulb

5

40

200

18
38
70
200
105
169
107
134
33
180
181
21

26
110
100
23
100
25
59
45
79
36
107
64

468
4,180
7,000
4,600
10,500
4,225
6,313
6,030
2,607
6,480
19,367
1,344

Schreder KIO 49w LED

5

49

245

Schreder KIO 63w LED

5

63

315

Schereder Ampera Midi 71w LED

8

71

568

Schreder KIO 73w LED

5

73

365

Schreder KIO 55w LED

4

55

220

SIMES - body embedded in wall compact tube.il. 26 W
Glob Ø400 Nav 100W
Glob Ø400 Na 100W
Glob PCO Ø300 compact Tube 26 W
Lantern - with incandescent bulb
PHILIPS BDP100 PCC 1XGRN25
PHILIPS BGP203 T25 1XLED59
PHILIPS BGP203 T25 1XLED45
PHILIPS BGP203 T25 1XLED79
Schreder Ampera Mini LED
Schreder Mapera Midi LED
Schreder AMPERA Midi 64 W LED
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Schereder Ampera Midi 55w LED
Philips 35W LED
Philips 40W LED

8
38
6

Power
(W)
55
35
40

Philips 45W LED

65

45

2,925

7,388

-

1,381,634

Lighting type - current year 2019

Number

TOTAL

Power installed by
device type (W)
440
1,330
240

Thus, according to the above situation, the specific average power indicator has a value of 0.187 kW
of installed power on the light point.
Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 358: Transport specific indicators for the municipality of Satu Mare

Indicators

Indicator value

1

2
(= 4 / 6)

1 Specific energy
consumption for local
public transport (toe /
step)

0.08

2 Specific energy
consumption (toe /
pkm)

135

3 Average specific
energy consumption
per vehicle type (toe /
km))
Diesel

0.36

Energy consumption

3
System efficiency
Annual energy
consumption related to
local public transport
(toe)
Travel efficiency
Annual energy
consumption related to
local public transport
(toe)
Vehicle efficiency
Total energy
consumption of the
vehicle type (toe)
-buses, minibuses, etc

Reporting dimensions

4

5

6

610.8

Number of
passengers

7,730,000

610.8

passengers km(pkm),

4.5

610.8

km travelled
by vehicle
category

1,711,518

Water supply and sewerage system
The drinking water supply and sewerage service at the level of Satu Mare municipality is performed by
the company S.C APASERV S.A.
The amount of water pumped in the supply system in 2019 was 9,192,890 m3 of water.
The drinking water delivered to the consumers from the municipality was of 5,527,162 m3, and 716,567
m3 of drinking water was delivered to the consumers from the neighbouring communes.
The water company APASERV S.A. is an economic operator that annually registers an energy
consumption of over 1,000 toes, so that at the level of the company there is an energy manager.
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis
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Implementation of the EE Improvement program
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2019
ELECTRICITY
Consumer type
No.

The destination of consumption

U.M.

1

Population - estimation

MWh

2

4

Public lighting
Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)
Water supply *

5

Lock Public Transport

3

Total

69,197

Non
domestic
-

69,197

MWh

-

6,586

6,586

MWh

-

1,904

1,904

MWh

-

-

-

MWh

-

156,4

156,4

8,646,5

77,843

household

6
TOTAL
MWh
69,197
* Only if the bill is paid by the municipality and not by the water company.

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non domestic

MWh

378,350

-

378,350

2

Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

MWh

-

22,072.3

22,072.3

3

Local public transport - in buildings

MWh

-

784.6

784.6

4

TOTAL

MWh

378,350

22,856.9

401,206.9
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THERMAL ENERGY (FROM CENTRALIZED POWER SUPPLY SYSTEM - SACET)
No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non domestic

Gcal (MWh)

Not applicable

-

Not
applicable

2

Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)

Gcal (MWh)

-

Not applicable

Not
applicable

3

Other unspecified consumers

Gcal (MWh)

-

Not applicable

4

TOTAL

Gcal (MWh)

Not applicable

Not applicable

Not
applicable
Not
applicable

BIOMASS
No.

The destination of consumption

U.M.

Total

1

Population

to.

-

2

Public buildings under the authority of the City Hall and the
Local Council (pre-university, socio-cultural, administrative
units, public buildings with another destination, etc.)

to.

-

3

Other unspecified consumers

to.

-

FUELS

No.

The destination of
consumption

U.M.

Diesel

Petrol

Total

1

Public Transport

MWh

7,102

-

7,102

2

Municipal car fleet

MWh

103.1

-

103.1

3

TOTAL

MWh

7,205.1

-

7,205.1

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of the public lighting system
There is 1 project with a total value of 87,063 lei from own funds leading to an estimated economy of
energy of 16 tep/year and a reduction of CO2 emission of 53 tons/year.
A.3.2. Projects implemented at the level of the local public transport sector
There is 1 project with a total value of 1,000,000 lei from public funds leading to an estimated
economy of energy of 10 tep/year and a reduction of CO2 emission of 34 tons/year
A.3.3. Projects implemented for the modernization and development of Satu Mare municipality
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There are 2 projects with a total value of 599,315.98 lei from public operational programs
A.3.4. Projects being implemented at the level of the public lighting system
There are 5 projects with a total value of 1,151,000 lei from own funds leading to an estimated
economy of energy of 22 tep/year and a reduction of CO2 emission of 72.8 tons/year. Investment
energy performance indicator: Euro / MWh saved: 937.37 euro / MWh
A.3.5. Projects being implemented at the level of public buildings
There are 5 projects with a total value of 12,814,659.04 lei from ROP leading to an estimated
economy of energy of 25.74 tep/year.
A.3.6. Projects being implemented at the residential level
There are 5 projects with a total value of 10,134,759.87 lei from ROP
A.3.7. Projects under implementation for the modernization and development of Satu Mare
municipality
There are11 projects with a total value of 100,899,976.54 lei from ROP, CBC RO-UA, POCA and
Environment Ministry funds.
A.3.8. Projects being implemented at the level of the local public transport sector
There are 2 projects with a total value of 50,880,049.73 lei from ROP leading to an estimated
economy of energy of 20 tep/year, a reduction of CO2 emission of 58 tons/year and a reduction of
30% of the fuel used in buses.
A.3.9. Proposed projects at the level of public buildings
There are 13 projects with a total value of 50,744,969 lei leading to an estimated economy of energy
of 128 tep/year
A.3.10. Proposed projects for local production of energy from renewable sources
There is 1 project with a total value of 100,000 euro from FREE leading to an estimated economy of
energy of 5 tep/year, a reduction of CO2 emission of 12 tons/year
A.3.11. Proposed projects at the level of local urbanism
There are 3 projects with a total value of 13,000 euro from own funds leading to an estimated
economy of energy of 30 tep/year and a reduction of CO2 emission of 8 tons/year. Investment energy
performance indicator: Euro / MWh saved: 34 euro / MWh
A.3.12. Proposed projects at community level
There are 8 projects with a total value of 57,000 euro from own funds leading to an estimated
economy of energy of 72 tep/year and a reduction of CO2 emission of 208 tons/year. Investment
energy performance indicator: Euro / MWh saved: 68 euro / MWh
A.3.13. Proposed projects to improve the internal organization
There are 3 projects with a total value of 57,000 euro from own funds
A.3.14. Projects proposed at the level of public procurement
There are 2 projects with a total value of 1,000 euro from own funds leading to an estimated
economy of energy of 16 tep/year and a reduction of CO2 emission of 52 tons/year
A.3.15. Pilot demonstration projects
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There are 8 projects with a total value of 84,000 euro from ESCO and own funds leading to an
estimated economy of energy of 31,500 kWh/year and a reduction of CO2 emission of 12 tons/year.

11.5

The Energy Efficiency Improvement Program of the
municipality of Sebeş

11.5.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Sebes.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Sebes through the
measures, actions and solutions considered, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects included in this plan.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the City
Hall, the Local Council and the local community.

This Energy Efficiency Increase Program is correlated with the Local Development Strategy of the
Municipality, which takes into account the following budget periods. Also, the other strategies already
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elaborated and approved in public and political decision-making plan at county and national level are
taken into account.
The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Sebeş and is prepared in accordance with legal requirements by a joint team of
specialists from the City Hall, with technical assistance from an energy services company.

11.5.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 359: The objectives of the energy management technical assistance service for the municipality of Sebeş

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
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11.

allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.5.3

Description of the management of public utility services

The management of public utility services in Sebes Municipality is presented in the following table:
Table 360: The management of public utility services in the municipality of Sebeş

Energy efficiency
indicators
stipulated in the
contract

How is the service managed
Community
services for
public
utilities

Public
lighting
Water supply
and
sewerage

Delegated
management
contract
with private law
operators

Decision to hand
over to public
law operators

Direct
management
contract with
private law
operators

Other
types of
contracts
(if any)

X

-

-

X

-

-

X

-

-

X

-

-

X

X

Heat supply
Local Public
Transport
Public
buildings
under the
authority of
the City Hall

YES
Specify the
indicator

NO

X

X
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and the Local
Council

Sanitation
Public
Domain
Management

X
X

-

-

X

-

-

X

Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•
•

•
•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
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•

•

•

•
•
•
•

Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

•

•

•

•

•

•
•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.
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11.5.4

Energy consumption in the Sebeş Municipality

This chapter presents the energy consumption data at the level of Sebeş Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 361: Energy consumption indicators for public and residential buildings in the municipality of Sebeş

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh / month]

2

3

5

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Average specific
annual cooling energy
consumption per type
of dwelling with air
conditioning [kWh /
m² year] - statistical
estimate
Specific annual
electricity
consumption by type
of building [kWh / m²
year]

Indicator
value
2
(=4 / 6)

Energy consumption
3

4

Total energy consumption
for heating by type of
building (natural gas) [MWh
/ year]:

Reporting dimensions
5

6

Total usable area
[m²]

141

Public buildings

5,133

Public buildings

36,427

144

Dwellings

91,299

Dwellings

632,073

115

Average energy
consumption for domestic
heating (natural gas) [MWh
/ year]

Housing (Block of
flats + detached
houses)

6.90

Average cooling energy
consumption per household
type [MWh / year]
-

14
28

Housing (Block of
flats + detached
houses)

-

Total electricity
consumption [MWh / year]
Public buildings
505
Dwellings

18,003

Average heated useful area
per type of dwelling [m²]

Housing (Block
of flats +
60
detached
houses)
Average cooled usable area
per type of air-conditioned
dwelling [m²]
Housing (Block
of flats +
detached
houses)
Total usable area [m²]
Public buildings

36,427

Dwellings

632,073

It is observed that the value of the global indicator of average specific energy consumption is high,
which indicates an increased potential to increase the energy performance in buildings and the energy
efficiency of HVAC and lighting systems.
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Table 362: Energy consumption and costs by types of buildings in the municipality of Sebeş

.

1

2

3

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings
(nurseries, old
people's
homes,
theatres,
cinemas,
museums,
etc.)

No.
buildings
in the
group

Total
heated
usable
area
[m2]

11

Indicators
Electricity
consumption
(MWh/a)

Thermal
energy
consumption
(MWh/year)

Fuel
Consumption
(MWh/an)

5,480.5

441.66

1,525.66

37

23,537.6

311.00

7

10,094.0

Energy bill
(thousand lei)
Electricity

Thermal

-

220.83

244.11

3,625.38

37.38

155.50

580.06

68.64

547.48

8.17

34.32

87.60

4

Administrative
buildings /
offices

5

2,795.00

125.00

960.00

202.31

62.50

153.60

5

Other places
of
consumption
(Public Wealth
Management
Service)

-

-

286.96

-

-

143.48

-

6

TOTAL

49

36,426.6

791.6

5,132.9

247.9

395.8

821.26

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
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The distribution of energy consumption related to the main types of buildings in Sebeş Municipality is
presented:
Distribution of energy consumption in the main types of public buildings in 2019

MWh/an

3625.38

1525.66
960.00
441.66

311.00

SPITALE, DISPENSARE,
POLICLINICI

68.64

547.48

ÎNVĂȚĂMÂNT PREUNIVERSITAR CLĂDIRI SOCIAL-CULTURALE
(GRĂDINIȚE, ȘCOLI, LICEE, ETC.) (CREȘE, CĂMINE DE BĂTRÂNI,
TEATRE, CINEMATOGRAFE,
MUZEE ETC.)

Energie electrică

125.00
CLĂDIRI
ADMINISTRATIVE/BIROURI

Gaze naturale

Figure 73: Distribution of energy consumption per building type in the municipality of Sebeş

According to the diagram above, a significant consumption of natural gas is observed, so it is proposed
to audit the energy of public buildings, in order to discover the main causes and remedy them.
The distribution of the average specific energy consumption related to the main types of buildings in
Sebeş Municipality is presented:
DISTRIBUTION OF SPECIFIC ENERGY CONSUMPTION IN
THE MAIN TYPES OF PUBLIC BUILDINGS
343.47

Gaze naturale

44.72

54.24

6.80

13.21

154.02

278.38
80.59

KWH/MP.AN

Energie electrică

Figure 74: Distribution of specific energy consumption per building type in Sebeş
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Public lighting System
It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 363: Electricity consumption for public lighting in the municipality of Sebeş

No.
1
2

Indicator

An

Electricity consumption
(MWh/year)
Electricity bill
(thousands lei/year)

2017 - estimate

2018

2019

2,197.85

2,520

2,484.28

1,345.9

1,543.25

1,521.39

Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 364: Transport specific indicators for the municipality of Sebeş

Indicators

Indicator
value

1

2
(= 4 / 6)

Specific energy
consumption for local
public transport (toe /
passenger)

0.20

Specific energy
consumption (toe /
pkm)

5.80

Energy consumption

3
System efficiency
Annual energy
consumption related
to local public
transport (toe)
Travel efficiency
Annual energy
consumption related
to local public
transport (toe)
Vehicle efficiency

Reporting dimensions

4

5

6

7.5

Number of
passengers

37,500

7.5

Passengers km(pkm),

1.3

Average specific
Total energy
energy consumption
consumption of the
km travelled by
per vehicle type (toe /
0.26
7.5
vehicle type (toe)
vehicle category
km))
-buses, minibuses, etc
Diesel
Note: Due to the failure to collect energy consumption data from the Public Transport Company, the
consumption in the table above is an approximation based on data previously obtained for PiEE
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis

Implementation of the EE Improvement program
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Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1

Population

2

Consumer type

Total

Household

Non household

MWh

18,003*

-

18,003

Public lighting

MWh

-

2,484.28

2,484

3

Public buildings under the authority of the City Hall and the
Local Council (pre-university, socio-cultural, administrative
units, public buildings with another destination, etc.)

MWh

-

792

792

4

Water supply **

MWh

-

-

-

18,003*

3,276

21,279

5
TOTAL
MWh
** Only if the bill is paid by the municipality and not by the water company

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population

2

Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

3

TOTAL

Consumer type

Total

Household

Non household

MWh

91,299*

-

91,299

MWh

-

5,132.9

5,133

MWh

91,299*

5,133

96,432

FUELS

No.

The destination of
consumption

1

Municipal car fleet

MWh

Diesel

Petrol

Total

217.65

30.21

247.86
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3

Local public transport
company
Sanitation

4

TOTAL

2

MWh

87.21

-

87.21

MWh

1,827.1

-

1,827.07

MWh

2,131.9

30.2

2,162.1

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented for public lighting
There are 4 projects with a total value of 1,281,000 lei from European funds and own sources,
leading to an estimated economy of energy of 34.83 tep/year and a reduction of CO2 emission of
117,045 tons/year.
A.3.2 Projects implemented at the level of public buildings
There are 10 projects with a total value of 8,448,000 lei from European funds, national programs and
own sources, leading to an estimated economy of energy of 172.53 tep/year and a reduction of CO2
emission of 160,61 tons/year.
A.3.3 Projects implemented at the level of residential buildings
There are 5 projects with a total value of 8,256,000 lei from European funds and own sources,
leading to an estimated economy of energy of 626.08 tep/year.
A.3.3 Projects implemented at the level of transport
There are 7 projects with a total value of 8,920,000 lei from European funds, local budget and own
sources, leading to an estimated economy of energy of 322.318 tep/year.
A.3.4 Projects for local production of energy from renewable sources
There are 3 projects with a total value of 16,600,000 lei from European funds, local budget and own
sources, leading to an estimated economy of energy of 1,066.4 tep/year
A.3.5 Projects of collaboration with citizens, business environment and interested factors
There are 8 projects with a total value of 275,000 lei from own sources, leading to an estimated
economy of energy of 72 tep/year and a reduction of CO2 emission of 208.2 tons/year.
A.3.6 Projects at the level of local urbanism
There are 3 projects with a total value of 63,000 lei from Norwegian funds and own sources, leading
to an estimated economy of energy of 30 tep/year and a reduction of CO2 emission of 8 tons/year.
A.3.7 Projects at the level of public procurement
There are 2 projects with a total value of 5,000 lei from own sources, leading to an estimated
economy of energy of 16 tep/year and a reduction of CO2 emission of 52 tons/year.
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A.3,8. Demonstrative projects with immediate impact and recovery of the investment from the
generated economies
There are 6 projects with a total value of 383,940 lei from ESCO and own sources, leading to an
estimated economy of energy of 2.75tep/year and a reduction of CO2 emission of 12 tons/year.
A.3.9. Projects being implemented at the level of public buildings in the municipality
There are 2 projects with a total value of 25,197,770.22 lei from ROP, leading to a reduction of CO2
consumption and emissions by approximately 30 - 35%

11.6

The Energy Efficiency Improvement Program of the
municipality of Sibiu

11.6.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Sibiu.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Sibiu through the
measures, actions and solutions considered, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects included in this plan. documentation.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through actions of training and education in the field of efficient use of energy, awareness and change
of behaviour is obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
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•

Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the City
Hall, the Sibiu Local Council and the local community.
This Energy Efficiency Increase Program is correlated with the Sustainable Energy Action Plan
(SEAP) and the Local Development Strategy of the Municipality, which takes into account the
following budget periods. It also takes into account the other strategies already developed and
approved in public and political decision-making at county and national level.
The program is proposed for public consultation and submitted for approval to the Mayor and
the Local Council of Sibiu and is prepared in accordance with legal requirements by a joint
team of specialists from the City Hall, with technical assistance from an energy service
company.

•

•

•

11.6.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 365: The objectives of the energy management technical assistance service for the municipality of Sibiu

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
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Analyses and services included
8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.6.3

Description of the management of public utility services

The management of public utility services in Sibiu Municipality is presented in the following table:
Table 366: The management of public utility services in the municipality of Sibiu

Energy efficiency
indicators stipulated
in the contract

How is the service managed
Community
services for public
utilities

Delegated
management
contract
with private
law
operators

Decision to
hand over to
public law
operators

Direct
management
contract
with private
law
operators

Other
types of
contracts
(if any)

YES
Specify the
indicator

NO

Public lighting

X

-

-

-

kWh / bright
spot * year

-

X

-

-

-

-

-

X

-

-

-

-

-

X

-

-

-

-

-

-

X

-

-

kWh/mp*year

X

Water supply and
sewerage
Heat supply
Local Public
Transport
Public buildings
under the authority
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Energy efficiency
indicators stipulated
in the contract

How is the service managed
Community
services for public
utilities

of the City Hall and
the Local Council
Sanitation
Public Domain
Management

Delegated
management
contract
with private
law
operators

Decision to
hand over to
public law
operators

Direct
management
contract
with private
law
operators

Other
types of
contracts
(if any)

YES
Specify the
indicator

NO

X

-

-

-

-

-

-

X

-

-

-

-

Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•
•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
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•
•
•

•

•

•
•
•
•

GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

•

•

•

•

•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
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•
•

Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.6.4

Energy consumption in the Sibiu Municipality

This chapter presents the energy consumption data at the level of Cluj Municipality.
4.1. Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 367: Energy consumption indicators for public and residential buildings in the municipality of Sibiu

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh /year]

2

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Indicator
value
2
(=4 / 6)

165
241

Energy consumption
3

Reporting dimensions
4

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:
Public buildings
19,032
Dwellings

865,339

Average energy consumption for
domestic heating (natural gas)
[MWh / year]
209
Housing (Block of
flats + detached
houses)

10.3

Average cooling energy
Average specific
consumption
per household
annual cooling
type [MWh / year]
energy consumption
3
per type of dwelling
12
Housing (Block of
with air conditioning
flats + detached
0.60
[kWh / m² year] houses)
statistical estimate
Specific annual
Total electricity consumption
electricity
[MWh / year]
4
consumption by type
37
Public buildings
4,285
of building [kWh / m²
28
Dwellings
101,715
year]
Note: The surfaces are taken from the INS website.

5

6

Total usable area
[m²]
Public buildings

115,068

Dwellings

3,590,684

Heated average usable area
per type of dwelling [m²]
Total number of dwellings:
73,172
block of flats: 44,567
individual houses: 28,605
Housing (Block
of flats +
50
detached
houses)
Average cooled usable area
per type of air-conditioned
dwelling [m²]
Housing (Block
of flats +
50
detached
houses)
Total usable area [m²]
Public buildings

115,068

Dwellings

3,590,684

It is observed that the value of the global indicator of average specific electricity consumption is high,
which indicates an increased potential to increase the energy performance of buildings and the energy
efficiency of HVAC and lighting systems.
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Table 368: Energy consumption and costs by types of buildings in the municipality of Sibiu
Indicator
No.
buildings
in the
group

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings (Sibiu
House of
Culture, Theatre
for children and
youth)
Administrative
buildings /
offices, as well
as other
buildings
managed by the
City Hall of Sibiu
Buildings with
another
destination
(zoo, swimming
pools, squares,
stadium, sports
clubs, etc.)
TOTAL

1

2

3

4

5

6

Total
heated
usable
area
[m2]

Electricity
consumption
(MWh /
year)

Thermal
energy
consum.
(MWh/
year)

Energy bill
(thousand lei)

Fuels
consumption
MWh/year

electricity

thermal

fuel

7

6,345

948.4

1,731.5

34

578

310

17.34

35

89,000

1,685

13,463

-

975

2,607

-

2

2,955

107

153

68

72

32

38

3

10,196

1,080

2,803

134

703

444

75

15

6,572

464

882

79

275

171

44

62

115,068

4,285

19,032

315

2,603

3,562

175

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
Public lighting system
It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 369: Electricity consumption for public lighting in the municipality of Sibiu

No

Indicator

2017

2018

2019

1

Electricity consumption
(MWh/year)

7,794

8,110

8,114
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No

Indicator

2017

2018

2019

1.1

Public lighting
Lighting traffic lights,
signalling, architectural
Electricity bill
(thousands lei/year)

7,618

7,978

7,987

176

132

127

4,189

4,440

5,137

1.2
2

Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 370: Transport specific indicators for the municipality of Sibiu

Indicators

Indicator value

1

2
(= 4 / 6)

Specific energy
consumption for local
public transport (toe /
passenger)

0.05

Specific energy
consumption (toe /
pkm)

337.1

Average specific
energy consumption
per vehicle type (toe /
km))
Diesel

0.30

Energy consumption

3
System efficiency
Annual energy
consumption related to
local public transport
(toe)
Travel efficiency
Annual energy
consumption related to
local public transport
(toe)
Vehicles efficiency
Total energy
consumption of the
vehicle type (toe)
-buses, minibuses, etc.

Reporting dimensions

4

5

6

1,987

Number of
passengers

39,396,245

1,987

passengers km(pkm),

6

1,987

Kilometres
travelled per
vehicle
category

6,683,667

Public sanitation service
Waste is one of the most acute problems related to environmental protection, due to the large
quantities generated and their uncontrolled storage.
Sibiu City Hall through the Public Service of Sanitation Management and Environmental Protection
ensures conditions for the separate collection of recyclable materials (plastic, metal, paper and glass).
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Table 371: Annual energy consumption indicators for the car fleet - Sanitation Directorate for the municipality of Sibiu

Indicator
Total consumption

MWh

Electricity - in
buildings
MWh

Methane gas - in
buildings
MWh

-

5

32.10

Diesel

Petrol

MWh
12.2

Water supply and sewerage system
The public service for drinking water supply and sewerage in Sibiu is provided by Apa Canal S.A. Sibiu
Company.
At the level of Sibiu Municipality in 2019, the amount of water pumped in the supply system is
15,320,195 m3.
The amount of drinking water delivered to household consumers was 10,555,454 cubic meters, and to
non-household consumers is 4,764,741 cubic meters.
Use of energy from renewable sources locally
The situation of the production of energy from renewable sources is presented through the afferent
installations, mounted on / in the vicinity of the public buildings from Sibiu municipality, especially
educational units.
Table 372: Renewable energy Installations in public buildings in the municipality of Sibiu

Location of equipment / installation
for use
Secondary school. no.1 - school
building
Secondary School no. 1 – gym hall
Secondary school. nr.21
Secondary School Radu Selejan
Constantin Noica Theoretical High
School
GRIMM Brothers Kindergarten

Type of energy produced

Renewable energy source

electrical / thermal
solar energy / photovoltaic
panels
solar energy / photovoltaic
panels
solar energy / photovoltaic
panels
solar energy / photovoltaic
panels
solar energy / photovoltaic
panels
Solar panels

Electrical
Electrical
Electrical
Electricăal
Electrical
Thermal

ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION
Energy Manager

1
None designated

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

3
Recognized and empowered with the
support of the municipality
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Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis

Implementation of the EE Improvement program
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.
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Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1
2

MWh
MWh

4

Population - estimation
Public lighting
Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)
Water supply service*

5

Local public transport company

3

Consumer type
household
Non household
101,715
8,114

Total
101,715
8,114

MWh

-

4,285

4,285

MWh

-

-

-

MWh

-

6
TOTAL
MWh
101,715
* Only if the bill is paid by the municipality and not by the water company.

348

348

12,747

114,462

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population
Public buildings under the authority
of the City Hall and the Local
Council (pre-university, sociocultural, administrative units, public
buildings with another destination,
etc.)
Local public transport company
Other unspecified consumers
(Commercial)
TOTAL

MWh

2

3
4
5

Consumer type
household
Non household
861,501
-

Total
861,501

MWh

-

19,032

19,032

MWh

-

614

614

MWh

-

169,058

169,058

MWh

861,501

188,704

1,050,204

THERMAL ENERGY (from Centralized Thermal Energy Supply System)
No.

The destination of consumption

U.M.

1

Gcal

3

Population
Public buildings under the authority
of the City Hall and the Local
Council (pre-university, sociocultural, administrative units, public
buildings with another destination,
etc.)
Other unspecified consumers

4

TOTAL

2

Consumer type
household
Non household
3,300
-

Total
3,300

Gcal

-

-

-

Gcal

-

243.6

243.6

Gcal

3,300

243.6

3,543.6
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Note: The consumption of the population is approximately, the reference year 2018.

BIOMASS
No.
1

The destination of consumption
Population
Public buildings under the authority of the City Hall and the
Local Council (pre-university, socio-cultural, administrative
units, public buildings with another destination, etc.)
Other unspecified consumers

2
3

U.M.
to.

Total
-

to.

-

to.

-

FUELS

No.

The destination of
consumption

U.M.

Diesel

Petrol

Total

1

Local public transport

MWh

23,110

-

23,110

2
3
4

Public Administration
Public sanitation service
TOTAL

MWh
MWh
MWh

230
12.8
23,352.8

104
104

334
12,8
23,456.8

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Proposed projects at the level of the public lighting system
There is 1 project for public lighting with a total value of 8,571,390 euro ROP and own sources,
leading to an estimated economy of energy of 70 tep/year.
A.3.2. Proposed projects at the level of the public buildings sector
There are 2 projects for public buildings with a total value of 36,524,225 euro from ROP, leading to a
Reduction of energy consumption by approximately 30 %.
A.3.3. Proposed projects for local production of energy from renewable sources
There is 1 project with a total value of 100,000 euro from FREE, leading to an estimated economy of
energy of 5 tep/year and a reduction of CO2 emission of 12 tons/year. Investment energy
performance indicator: Euro / MWh saved: 1,720 euro/ MWh.
A.3.4. Projects proposed at the level of local urbanism
There are 3 projects with a total value of 13,000 euro from Norwegian Funds and own sources,
leading to an estimated economy of energy of 30 tep/year and a reduction of CO2 emission of 8
tons/year
A.3.5. Proposed projects at community level
There are 8 projects with a total value of 57,000 euro from own funds, leading to an estimated
economy of energy of 72 tep/year and a reduction of CO2 emission of 210 tons/year. Investment
energy performance indicator: Euro / MWh saved: 68 euro/ MWh.
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A.3.6. Proposed projects to improve the internal organization
There are 2 projects with a total value of 30,000 euro from own funds.
A.3.7. Proposed projects at the level of public procurement
There are 2 projects with a total value of 1,000 euro from own funds
A.3.8. Pilot demonstration projects
There are 9 projects with a total value of 100,000 euro from ESCO and own funds, leading to an
estimated economy of energy of 31.5 MWh/year and a reduction of CO2 emission of 8 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,984 euro/ MWh.
A.3.9. Projects being implemented at the level of the public buildings sector
There are 6 projects with a total value of 6,337,268 euro from ESCO and own funds, leading to an
estimated economy of energy of 180.3 tep/ year and a reduction of CO2 emission of 503 tons/year.
Investment energy performance indicator: Euro / MWh saved: 3,022.76 euro/ MWh.
A.3.10. Projects being implemented at the level of the residential sector
There is 1 project with a total value of 453,000 euro, leading to an estimated economy of energy of
798 MWh/ year and a reduction of CO2 emission of 160 tons/year. Investment energy performance
indicator: Euro / MWh saved: 568 euro/ MWh
A.3.11. Projects being implemented at the level of the local public transport sector
There are 3 projects with a total value of 20,888,417 euro, leading to an estimated economy of
energy of 798 MWh/ year and a reduction of CO2 emission of 160 tons/year.
A.3.12. Projects being implemented in the water supply and sewerage sector
There is 1 project with a total value of 17,500 euro, leading to an estimated economy of energy of
223 MWh/ year and a reduction of CO2 emission of 62 tons/year. Investment energy performance
indicator: Euro / MWh saved: 78.5 euro/ MWh

11.7

The Energy Efficiency Improvement Program of the
municipality of Sighetu Marmaţiei

11.7.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Sighetu Marmatiei.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Sighetu Marmatiei
through the measures, actions and solutions envisaged, respectively by assuming a program for
accessing (non) reimbursable financing and implementation of priority projects included in the plan.
this documentation.
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Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the
Sighetu Marmației City Hall, the Local Council and the local community.

This Program for increasing energy efficiency is correlated with the Local Development Strategy of the
City, which takes into account the following budget periods. Also, the other strategies already
elaborated and approved in public and political decision-making plan at county and national level are
taken into account.
The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Sighetu Marmației and is prepared in accordance with legal requirements by a mixed
team of specialists from the City Hall, with technical assistance from an energy services company.

11.7.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
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Table 373: The objectives of the energy management technical assistance for the municipality of Sighetu Marmaţiei

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;
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15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.7.3

Description of the management of public utility services

The management of public utility services in Sighetu Marmatiei is presented in the following table:
Table 374: The management of public utility services in the municipality of Sighetu Marmaţiei

Energy efficiency
indicators stipulated in
the contract

How is the service managed
Community
services for
public utilities

Delegated
management
contract
with private
law
operators

Decision to
hand over to
public law
operators

Direct
management
contract with
private law
operators

Other
types of
contracts
(if any)

YES
Specify
the
indicator

NO

Public lighting
Water supply and
sewerage
Heat supply
Local Public
Transport
Public buildings
under the
authority of the
City Hall and the
Local Council
Sanitation
Public Domain
Management

-

X

-

-

-

X

X

-

-

-

-

X

There is no central heating system in the municipality
X

-

-

-

-

X

-

X

-

-

-

X

-

-

-

X

-

-

-

X

X
-

X

Energy Management at urban community level
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
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•

•

•
•
•
•
•

•
•
•

•

•

•
•
•
•

Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.
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•

•

•

•

•

•
•

Carrying out annual visits in the energetic contour of the Municipality in order to establish all
the details related to the preparation and updating of the Program for improving the energy
efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy analysis
data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the City
Hall until September 30 of each year, with the prior approval of the Mayor and the Local
Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable energy
sources.
Facilitating the relationship with ESCO type energy service companies in order to implement,
possibly through public - private partnerships, projects to increase energy efficiency.
Facilitating the relationship with the Romanian Fund for Energy Efficiency (FREE) in accessing
repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the local
public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting.

11.7.4

Energy consumption in the Sighetu Marmatiei Municipality

This chapter presents the energy consumption data at the level of the Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 375: Energy consumption indicators for public and residential buildings in the municipality of Sighetu Marmaţiei

No.

Indicators

0

1

1

Specific annual energy
consumption for
heating and domestic
hot water by type of
building
[kWh / year]

2

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Indicator
value
2
(=4 / 6)

Energy consumption
3

Reporting dimensions
4

Total energy consumption for
heating and a.c.m per type of
building (natural gas + estimated
biomass) [MWh / year]:
271
136

-

Public buildings

19,124

Dwellings
128,410
Average energy consumption for
domestic heating (natural gas +
thermal energy from SACET)
[MWh / year]
Housing (Block of flats
+ detached houses)

-
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6

Total usable area [m²]
Public
buildings
Dwellings

70,524
941,583

Heated average usable
area per type of dwelling
[m²]
Housing (Block
of flats +
detached
houses)

55
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No.

Indicators

0

1

3

4

Indicator
value
2
(=4 / 6)

Energy consumption
3

Reporting dimensions
4

5

Average cooling energy
consumption per household type
[MWh / year]

Average annual
specific cooling
energy consumption
per type of airconditioned dwelling
[kWh / m² year] statistical estimate
Specific annual
electricity
consumption by type
of building [kWh / m²
year]

Average cooled usable
area per type of airconditioned dwelling [m²]
Housing (Block
of flats +
55
detached
houses)
Total usable area [m²]
Public
70,524
buildings

Housing (Block of flats
+ detached houses)

-

Total electricity consumption [MWh / year]
29

Public buildings

2,033

26

Dwellings

24,478

6

Dwellings

941,583

The energy required for heating and domestic hot water is obtained from the consumption of natural
gas and biomass.
It is observed that the value of the global indicator of average specific energy consumption is high,
which indicates an increased potential to increase the energy performance in buildings and the energy
efficiency of HVAC and lighting systems.
Table 376: Energy consumption and costs by types of buildings in Sighetu Marmaţiei

No.

1

2

3
4

5

6

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings (Cultural
Centre)
Administrative
buildings / offices
Buildings with
another
destination
(Urban production base)
TOTAL

Indicators
Thermal
energy
Consum
consumption
combust.
from
MWh/an
methane gas
(MWh/an)

No.
buildings
in the
group

Total
heated
usable
area
[m2]

1

28,000

1,347

6,156

18

37,759

370.45

1

1,100

3

Electricity
consumption
(MWh /
year)

Energy bill
(mii lei)
electricity

thermal

-

749.97

1,153.16

5,275.00

-

206.3

1,002.3

30.1

137.51

-

16.8

26.08

3,665

223.04

595.56

-

124.2

107.4

1

-

62.00

681

-

34.5

129.4

24

70,524

2,032.59

12,845.07

-

1,131.7

2,418.3
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It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
Currently in Sighetu Marmatiei there are no public buildings equipped with renewable energy
production facilities.
Public lighting system

It presents the electricity consumption in the period 2017-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 377: Electricity consumption for public lighting in the municipality of Sighetu Marmaţiei

Indicator An
Electricity consumption
(MWh/year)
Public lighting
Lighting traffic lights,
signalling, architectural
Electricity bill
(thousands lei/year)

2017

2018

2019

1,731

1,691

1,587

1,722

1,679

1,578

9.17

11.67

8.9

1,480.9

1,252.5

1,178.7

In 2019, 700 LED lighting fixtures with a total installed power of 21 kW were installed in the
municipality.
The average specific power indicator is 30 W / light point, and the average specific energy indicator is
2,267 kWh / light point, indicators strictly related to LED lamps.
Public transport system
Public transport is provided by S.C MaraNord S.A. and serves the inhabitants of Sighetu Marmatiei, as
well as the inhabitants of the peri-urban areas in the area of influence of the municipality: Vadu Izei,
Câmpulung la Tisa, Sarasău, Bocicoi.
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019
Table 378: Transport specific indicators for the municipality of Sighetu Marmaţiei

Indicators

Indicator value

1

2
(= 4 / 6)

1 Specific energy
consumption for local
public transport (toe
/ step)

0.09

2 Specific energy
consumption (toe /
pkm)

36.9

Energy consumption
3
System efficiency
Annual energy
consumption related to
local public transport
(toe)
Travel efficiency
Annual energy
consumption related to
local public transport
(toe)

Reporting dimensions
4

5

6

125.2

Number of
passengers

1,427,000

125,216

passengers km(pkm),

3.40
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Indicators

Indicator value

1

2
(= 4 / 6)

3 Average specific
energy consumption
per vehicle type (toe
/ km) Diesel

0.30

Energy consumption
3
Vehicle efficiency
Total energy
consumption of the
vehicle type (toe)
-buses minibuses, etc..

Reporting dimensions
4

5

6

125.2

km travelled
by vehicle
category

420,000

Public sanitation service
Waste is one of the most acute problems related to environmental protection, due to the large
quantities generated and their uncontrolled storage.
Local authorities, together with the sanitation operator Herodot Grup S.R.L, to ensure conditions for
the separate collection of recyclable materials (plastic, metal, paper and glass).
The total amount of waste collected in 2019 was 6,508 tons of transported waste and 227 tons of
selectively collected waste.
Water supply and sewerage service
The public service for drinking water supply and sewerage in the Municipality of Sighetul Marmatiei is
provided by Vital S.A. Maramureş Company.

ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Daily metering, analysis and reporting
Limited collection

Checks energy bills /
without database system

There is a database system

No plans, manuals,
sketches for buildings

There are certain
documents and records

Existence of building documentation
and commissioning equipment
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Benchmarking

and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Limited evaluations of the
specific functions of the
municipality

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Use of assessment tools such as energy
performance indicators
Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement program
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis

Implementation of the EE Improvement program
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices
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ANNEX 2 - Energy consumption in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1

Population - estimation

2

Consumer type

Total

household

household

MWh

24,478.39

-

24,478.39

Public lighting

MWh

-

1,587

1,586.9

3

Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)

MWh

-

2,032.6

2,032.6

4

TOTAL

MWh

24,478.39

3,619.5

28,097.9

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non domestic

MWh

55,909.9

-

55,909.9

2

Public buildings under the authority of
the Local Council (pre-university, sociocultural, administrative education units,
public buildings with another destination,
etc.)

MWh

-

12,845.1

12,845.1

3

Other unspecified consumers (secondary
+ commercial, including industrial

MWh

-

19,673.1

19,673.1

4

TOTAL

MWh

55,909.9

32,518.2

88,428.1

THERMAL ENERGY FROM SACET
No.

The destination of consumption

U.M.

1

Population

Gcal (MWh)

2

Public buildings under the
authority of the Local Council (preuniversity, socio-cultural,
administrative education units,
public buildings with another
destination, etc.)

Gcal (MWh)

3

Other unspecified consumers

Gcal (MWh)

4

TOTAL

Gcal (MWh)

Consumer type
household
Not
applicable

Not
applicable

Not
applicable
Not
applicable

Total

Non domestic
Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

BIOMASS - estimated quantity
No.

The destination of consumption

U.M.

Total

1

Population

to.

25,000
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No.

2
3

The destination of consumption

U.M.

Total

to.

2,400

to.

27,400

Public buildings under the authority of the Local Council
(pre-university, socio-cultural, administrative education
units, public buildings with another destination, etc.)
TOTAL

FUELS
No.
1
2

The destination of consumption
Public transport company
Public sanitation Service
TOTAL

U.M.
MWh
MWh
MWh

Diesel
1.456
1.456
2.912

Petrol
-

Total
1.456
1.456
2.912

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects being implemented at the level of the public lighting system
There are 4 projects for public lighting with a total value of 1,700,000 euro, from AFM and FREE, leading
to Reducing energy consumption of 67 tep/year and reducing CO2 emissions of 225 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,182euro / MWh.
A.3.2. Projects being implemented at the level of the public buildings sector
There are 17 projects for public building with a total value of 8,726,198 euro, from sEEInnovation
Norway and own funds, leading to Reducing energy consumption of 352 tep/year and reducing CO2
emissions of 1,155 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2.131euro / MWh
A.3.3. Projects being implemented at the level of the residential building sector
There are the following economic measure taken > Energy audit report DALI Design and execution
works
A.3.4. Proposed projects for local production of energy from renewable sources
There are 3 projects with a total value of 805,000 euro, from FREE, Green House program and own
funds, leading to Reducing energy consumption of 113 tep/year and reducing CO2 emissions of 379
tons/year.
Investment energy performance indicator: Euro / MWh saved: 612,7 euro / MWh
A.3.5. Projects proposed at the level of local urbanism
There are 3 projects with a total value of 13,000 euro, from Norwegian grants and own funds,
leading to Reducing energy consumption of 30 tep/year and reducing CO2 emissions of 8 tons/year.
Investment energy performance indicator: Euro / MWh saved: 37.26 euro / MWh.
A.3.6. Proposed projects at community level
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There are 8 projects with a total value of 61,000 euro, from Norwegian grants and own funds,
leading to Reducing energy consumption of 72 tep/year and reducing CO2 emissions of 200
tons/year.
Investment energy performance indicator: Euro / MWh saved: 73 euro / MWh
A.3.7. Proposed projects to improve the internal organization
There are 2 projects with a total value of 20,000 euro, from own funds, leading to Reducing energy
consumption of 5 tep/year and reducing CO2 emissions of 2 tons/year.
Investment energy performance indicator: Euro / MWh saved: 344 euro / MWh
A.3.8. Proposed projects at the level of public procurement
There are 2 projects with a total value of 1,000 euro, from own funds, leading to Reducing energy
consumption of 184 tep/year and reducing CO2 emissions of 52 tons/year.
Investment energy performance indicator: Euro / MWh saved: 5.4 euro / MWh
A.3.9. Pilot demonstration projects
There are 9 pilot projects with a total value of 87,000 euro, from own funds, leading to Reducing
energy consumption of 31.5 tep/year and reducing CO2 emissions of 12 tons/year.
Investment energy performance indicator: Euro / MWh saved: 2,761.9 euro / MWh.
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11.8

The Energy Efficiency Improvement Program of the
municipality of Târgu Lăpuş

11.8.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Târgu Lăpuş.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Târgu Lăpuş through
the measures, actions and solutions envisaged, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects included in the plan. this
documentation.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the
Târgu Lăpuş City Hall, the Local Council and the local community.

This Program for increasing energy efficiency is correlated with the Local Development Strategy of the
City, which takes into account the following budget periods. Also, the other strategies already
elaborated and approved in public and political decision-making plan at county and national level are
taken into account.
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The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Târgu Lăpuş and is prepared in accordance with legal requirements by a mixed team
of specialists from the City Hall, with technical assistance from an energy services company.

11.8.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.

Table 379: The objectives of the energy management technical assistance service for the municipality of Târgu Lăpuş

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;
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7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.8.3

Description of the management of public utility services

The management of public utility services is presented in the following table:
Table 380: The management of public utility services in the municipality of Târgu Lăpuş

Community services of public
utilities

How is the service managed
Contract for
delegating the
management
of the public
service

Direct
management
through the
city hall
departments

Public lighting

-

X

Water supply and sewerage

X

Heat supply
Local Public Transport

X

Other forms
of
organization

-

Energy efficiency
indicators stipulated in
the contract
YES
Specify the
indicator
kWh / bright
spot / year
-

There is no central heating system.
-
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Community services of public
utilities

Contract for
delegating the
management
of the public
service

Direct
management
through the
city hall
departments

-

X

-

X

-

-

X

-

Public buildings under the
authority of the City Hall and
the Local Council
Sanitation
Public Domain Management

11.8.4

Energy efficiency
indicators stipulated in
the contract

How is the service managed

Other forms
of
organization

YES
Specify the
indicator

NO

kWh/mp.year

X

Energy consumption related to the previous year

This chapter presents the energy consumption data at the City level.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2018
Table 381: Energy consumption indicators for public and residential buildings in the municipality of Târgu Lăpuş
No.

Indicators

Indicator
value

0

1

2
(=4 / 6)

266.64

1

Specific annual energy
consumption for heating
and a.c.m.
[kWh / month]
184.41

216.64

2

Average annual specific
energy consumption for
heating by type of
household [kWh / m²
year]
134.41

3

Average annual specific
cooling energy
consumption per type of

-

Energy consumption

3

Total energy
consumption for a.c.m.
by type of dwelling
(SACET, natural gas and
biomass) [MWh / year]
-apartment
Total energy
consumption for a.c.m.
by type of dwelling
(SACET, natural gas and
biomass) [MWh / year]:
-individual houses
Average energy
consumption for
domestic heating (SACET
and natural gas) [MWh /
year]:
-apartment
Average energy
consumption for
domestic heating (SACET
and natural gas) [MWh /
year]:
-individual houses
Average cooling energy
consumption per

Reporting dimensions

4

5

6

Total heated useful
living area [m²]:

49,344

-apartment
13,157
Total heated useful
living area [m²]:
71,345
-individual houses

10,689.8

Heated average
usable area per type
of dwelling [m²]:

49,344

-apartment

9,589.8

Heated average
usable area per type
of dwelling [m²]:

71,345

-individual houses
-
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-

dwelling with air
conditioning [kWh / m²
year]

4

Specific annual electricity
consumption [kWh / m²
year]

household type [MWh /
year]
-apartment
-individual houses

59.90

Total electricity
consumption [MWh /
year]
-apartment
-individual houses

housing with air
conditioning [m²]
-apartment
-individual houses

7,229

Total usable area
[m²]

120,689

-housing

Table 382: Energy consumption and costs per building type in the municipality of Târgu Lăpuş
,

1

2

3

4

5

6

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings
(nurseries, old
people's
homes,
theatres,
cinemas,
museums,
etc.)
Administrative
buildings
/
offices
Buildings with
another
destination
(Gyms,
swimming
pools, squares,
stadium
building,
Lapusana
House)
TOTAL

No.
buildings
in the
group

Total
heated
usable
area
[m2]

Electricity
consumption
(MWh /year)

Thermal
energy
consumption
(MWh /
year)

Indicators
Consum
combust.
MWh/
year

Energy bill
(mii lei)

Electric

Thermal

fuel

2

-

348

1,146

35

174.15

235.9

18.63

17

-

110

3,221

28.9

63.27

553

17

7

-

50.3

19

-

29.20

3.69

1

-

0.4

5

0.20

0.25

0.97

5

-

104

13

-

60.05

188.5

32

-

612

4,404

327

982

0.10

35.73

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
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Public lighting System
It presents the electricity consumption in the period 2016-2018, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 383: Electricity consumption for public lighting in the municipality of Târgu Lăpuş

Indicator An
Electricity consumption (MWh/an)
Electricity bill (mii lei/an)

2016
525
179.6

2017
506
177.9

2018
487
159.2

Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2018:
Table 384: Specific transport indicators for the municipality of Târgu Lăpuş

Indicators

Indicator value

1

2
(= 4 / 6)

3

4

5

6

0.04

System efficiency
Annual energy
consumption related to
local public transport
(toe)
Travel efficiency

25.58

Number of
passengers

678,860

0.0000004

Annual energy
consumption related to
local public transport
(toe)

25.58

passengerskm(pkm),

6.8

25.58

km travelled
by vehicle
category

100,000

1. Specific energy
consumption for local
public transport (toe /
step)

2. Specific energy
consumption (toe /
pkm)

Energy consumption

Reporting dimension

Vehicle efficiency
3. Average specific
energy consumption
per vehicle type (toe /
km)Diesel

0.0003

Total energy
consumption of the
vehicle type (toe)
-buses
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2019
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE Improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement PROGRAM
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis
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Implementation of the EE Improvement PROGRAM
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement Program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2018
ELECTRICITY
The destination of
consumption

U.M.

population

Consumer type

Total

Household

Non household

MWh

7,229

0

7,229

public lighting
tertiary sector
(nurseries, kindergartens,
schools, hospitals, other public
buildings, etc.)
water supply*

MWh

0

487

487

MWh

0

612

612

MWh

-

-

-

passenger transport
 other unspecified
consumers
 Sanitation Company

MWh

0

0

0

MWh

-

11,218

11,218

MWh

-

24

24

12,341

19,570

TOTAL
MWh
7,229
* Only if the bill is paid by the municipality and not by the water company

NATURAL GASES
The destination of consumption
population
tertiary sector (nurseries,
kindergartens, schools, hospitals, other
public buildings, etc.)
other unspecified consumers
TOTAL

U.M.

Consumer type

Total

Household

Household

MWh

13,157

0

13,157

MWh

0

4,404

4,404

MWh

0

3,656

3,656

MWh

13,157

8,060

21,217
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BIOMASS
The destination of consumption
population
tertiary sector (nurseries, kindergartens, schools, hospitals,
other public buildings, etc.)
TOTAL

U.M.

Total

to

35,883

to

1,254

to

37,137

FUELS
The destination of
consumption
public local transport

U.M.

Diesel

Gasoline

Electricity (Buses, traction)

MWh

24,96

-

-

public sanitation service

MWh

496,29

-

-

TOTAL

MWh

521,25

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Proposed projects at the level of public and interior lighting system in buildings
There is 1 project for public lighting with a total value of 200,000 euro, from FREE ESCO, leading to
Reducing energy consumption of 10 tep/year and reducing CO2 emissions of 5 tons/year.
A.3.2. Proposed projects at the level of public buildings
There are 4 projects for public buildings with a total value of 3,358,984 lei, from National Program for
Local Development, leading to Reducing energy consumption of 35 tep/year and reducing CO 2
emissions of 18 tons/year.
A.3.3. Ongoing projects in the residential sector
There is 1 projects for Increasing the energy efficiency of three collective residential buildings, in the
city of Târgu Lăpuş, Maramureş County with a total value of 4,713,788 lei, from ROP,
A.3.4. Proposed projects in the public transport sector
There are 3 projects for public transport with a total value of 1,273,700 lei from POR, leading to
Reducing energy consumption of 6.95 tep/year.
A.3.5. Proposed projects for local production of energy from renewable sources
There is 1 project for implementation and photovoltaic power plant execution on the roof of a public
building with a total value of 100,000 euro, from FREE, leading to Reducing energy consumption of 5
tep/year and reducing CO2 emissions of 2 tons/year.
A.3.6. Proposed projects at the level of local urbanism
There are 3projects with a total value of 13,000 euro, from Norwegian Funds, leading to Reducing
energy consumption of 30 tep/year and reducing CO2 emissions of 8 tons/year.
A.3.7. Proposed projects at the community level
There are 8 projects with a total value of 286,700 lei, from own funds, leading to Reducing energy
consumption of 72 tep/year and reducing CO2 emissions of 142 tons/year.
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A.3.8. Proposed projects to improve the internal organization
There are 2 projects for Registration in the Covenant of Mayors, Energy Cities Romania and elaboration
/ updating of SEAP with a total value of 197,400 lei, from EEA grants and own funds.
A.3.9. Pilot demonstration projects
There are 9 pilot projects with a total value of 94,000 euro, from ESCO and own funds, leading to
Reducing energy consumption of 31,500 kWh/year and reducing CO2 emissions of 12 tons/year.

11.9

The Energy Efficiency Improvement Program of the
municipality of Târnăveni

11.9.1

Introduction

Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Tarnaveni.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Tarnaveni through
the measures, actions and solutions considered, respectively by assuming a program for accessing
(non) reimbursable financing and implementation of priority projects included in this plan.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
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•

Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by
the City Hall, the Târnăveni Local Council and the local community.

This Energy Efficiency Increase Program is correlated with the Local Development Strategy of Târnăveni
Municipality, Mureş County, for the period 2014-2020, respectively with the one for the following
years (under development) at the level of Târnăveni Municipality, which takes into account the
following periods budgetary. Also, the other strategies already elaborated and approved in public and
political decision-making plan at county and national level are taken into account.
The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Târnăveni Municipality and is prepared in accordance with legal requirements by a
joint team of specialists from Târnăveni City Hall, with technical assistance from an energy services
company.

11.9.2

Developer - technical assistance for energy management

SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 385: The objectives of the energy management technical assistance service for the municipality of Târnăveni

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
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Analyses and services included
8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

11.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.9.3

Description of the management of public utility services

The management of public utilities is presented in the following table:
Table 386: The management of public utility services in the Târnăveni municipality

Energy efficiency
indicators stipulated in
the contract

How is the service managed
Community
services for public
utilities

Public lighting
Water supply and
sewerage
Heat supply
Local Public
Transport
Public buildings
under the

Decision to
hand over to
public law
operators

Direct
management
contract
with private
law
operators

Other
types of
contracts
(if any)

X

-

-

-

kWh / bright spot
*year

-

X

-

-

-

kWh/mc

-

Delegated
management
contract
with private
law operators

YES
Specify the
indicator

NO

The thermal power supply system has been abolished.
X

-

-

-

kWh/km/passenger

-

-

X

-

-

kWh/mp*year

-

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 580

Energy efficiency
indicators stipulated in
the contract

How is the service managed
Community
services for public
utilities

authority of the
City Hall and the
Local Council
Sanitation
Public Domain
Management

Delegated
management
contract
with private
law operators

Decision to
hand over to
public law
operators

Direct
management
contract
with private
law
operators

Other
types of
contracts
(if any)

Specify the
indicator

NO

X

-

-

-

-

-

-

X

-

-

-

-

YES

3. Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•
•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
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•
•
•

•

•

•
•
•
•

GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

•

•

•

•

•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
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•
•

Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting

11.9.4

Energy consumption in the Târnăveni Municipality

This chapter presents the energy consumption data at the level of the Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 387: Energy consumption indicators for public and residential buildings in Târnăveni

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh / year]

2

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]

Indicator
value
2
(=4 / 6)

212
164

Energy consumption
3

Reporting dimensions
4

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:
Public buildings
4,948
Dwellings

70,278

Average energy consumption
for domestic heating (natural
gas) [MWh / year]
117
Housing (Block of
flats + detached
4,50
houses)
[MWh/year/house]
Average cooling energy
consumption per household
type [MWh / year]
26
Housing (Block of
flats + detached
1.00
houses)
[MWh/year/house]]
Total electricity consumption [MWh / year]
15
Public buildings
350

5

6

Total usable area
[m²]
Public buildings

23,299

Dwellings

427,814

Heated average usable area
per type of dwelling [m²]
Total number of dwellings:
11,125
block of flats: 5,192
individual houses: 5,933
Housing (Block of
flats + detached
houses) [m²]

38

Average cooled usable area
Average specific
per type of air-conditioned
annual cooling
dwelling [m²]
energy consumption
3
per type of dwelling
Housing (Block of
with air conditioning
flats + detached
38
[kWh / m² year] houses) [m²]
statistical estimate
Specific annual
Total usable area [m²]
electricity
Public buildings
23,299
4
consumption by type
of building [kWh /
26
Dwellings
10,990
Dwellings
427,814
m² year]
Note: Gas consumption in public buildings is used strictly for heating, because in most public buildings, generally
educational units, there is no domestic hot water.

The consumption of methane gas broken down for public buildings and individual houses is not known,
because this is not found in the records of the gas supply operator in this format. It is observed that
average specific energy consumption is high, which indicates the potential to increase the energy
performance of buildings and the energy efficiency of HVAC and lighting systems.
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Table 388: Energy consumption and costs by types of buildings in the municipality of Târnăveni

No.

1

2

3

4

5

6

Building Type

Hospitals,
dispensaries,
polyclinics, etc.
Pre-university
education
(kindergartens,
schools, high
schools, etc.)
Socio-cultural
buildings
(nurseries, old
people's homes,
theatres, cinemas,
museums, etc.)
Administrative
buildings / offices
Buildings with
another
destination
(Greenhouses str.
Republicii,
Greenhouses str.
V. Babeş, Piaţa A.
Iancu, Piaţa 1
Decembrie 1918,
Public domain
maintenance
sector, Centru
Victoria, Library,
Skating rink)
TOTAL

No.
buildings
in the
group

Total
heated
usable
area
[m2]

Electricity
consumption
(MWh/an)

Methane gas
Consumption
(MWh/an)

electricity

thermal

-

-

-

-

-

-

14

15,045

187

2,866

122.6

573.2

5

3,049

26

406

17.5

81.2

5

3,623

68

360

45.1

67.9

8

1,583

69

1,316

45.7

263.5

32

23,299

349.9

4,948.4

230.9

985.8

Indicators
Energy bill
(thousands lei)

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes.
Public Lighting System
The electricity consumption in the period 2016-2019 in Târnăveni Municipality is presented, for the
public lighting system (street, pedestrian, ornamental, architectural, festive and public events):
Table 389: Electricity consumption for public lighting in the municipality of Târnăveni

Indicator An
Electricity consumption (MWh/year)
Electricity bill (thousands lei/year)

2016
693.8
362.0

2017
483.3
233.4

2018
491.6
259.5

2019
446.7
283.6

The following table presents a situation of lighting fixtures from 2019:
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Table 390: Situation of public lighting in the municipality of Târnăveni

Lighting type - current year 2019

Number

Power (W)

Lighting type AMPERA MIDI 48LED/5137/0.7A/351532
Lighting type TECEO 40LED/5137/0.7A/354992
Lighting type VOLTANA 3/5137/1A/346562
Lighting type AMPERA MIDI 32LED/5137/0.7A/351532
Lighting type VOLTANA 2/5136/1A/346682
Lighting type AMPERA MINI 24LED/5136/0.7A/356642
Lighting type VOLTANA 1/5136/1A/346602
parks ornamental lighting fixtures
Sodium lamp lighting fixtures (old fixtures left in
neighbourhoods, areas to be rehabilitated)
Total

432
17
129
79
1,336
106
243
100

106
90
80
71
56
55
29
50

Power installed by
device type (W)
45.8
1.5
10.3
5.6
74.8
5.8
7
5

50

150,0

7.5

2,492

163.4

Thus, after analysing the above data, it is observed that the total number of light points in Târnaveni
Municipality in 2019 is 2,492. The average specific power indicator is 65.6 W / light point, at a total
installed power of 163.4 kW on the luminaire.
The average specific energy indicator is 179.25 kWh / year.
Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 391: Transport specific indicators for the municipality of Târnăveni

Indicators
1
1 1 Specific energy
consumption for
local public
transport (toe /
passenger)
2 Specific energy
consumption (toe /
pkm)

Indicator value
2 (= 4 / 6)

Energy consumption
3
4
System efficiency

Reporting dimensions
5
6

0.30

Annual energy
consumption related
to local public
transport (toe)

125

Number of
passengers

418,000

123.5

Travel efficiency
Annual energy
consumption related
to local public
transport (toe)
Vehicle efficiency

125

passengers
km(pkm),

1.01

3 Average specific
Total energy
energy
km
consumption of the
consumption per
travelled by
0.30
vehicle type (toe)
125
412,900
vehicle type (toe /
vehicle
-buses, minibuses,
km))
category
etc
Diesel
Note: Due to the fact that the energy consumption data from the Public Transport Company failed to be
collected, the consumption in the table above is an approximation based on the data obtained last year
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 2040% of the time is
dedicated to energy

3

Energy
Manager

None designated

Recognized and empowered with the
support of the municipality

Specialized
compartment
EE

None designated

Sporadic activity

The active team that coordinates energy
efficiency programs

Energy Policy

No energy policy

Low level of
knowledge and
application

Organizational policy supported at
municipal level. All employees are
notified of objectives and responsibilities

Responsibility
for energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in
budget allocation

The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database
system
development
Documentation

Benchmarking

Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and equipment
is not evaluated

Checks energy bills /
without database
system

Daily metering, analysis and reporting
There is a database system

There are certain
documents and
records

Existence of building documentation and
commissioning equipment

Limited evaluations of
the specific functions
of the municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement PROGRAM
Potential
Objectives
Improving
existing energy
efficiency plans
Roles and
Resources
Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing energy
efficiency plans
They are not addressed,
or are addressed
sporadically
The impact of energy is
not considered

Undefined. Low
awareness of energy
goals by others

Potential defined by experience or
evaluations.

There are energy
efficiency plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from
the organization's
programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact
decisions are
considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis

Implementation of the EE Improvement PROGRAM
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Communication
Plan

The plan is not
developed

Awareness of
energy
efficiency
Consolidate
competent staff

Does not exist

Periodic
communications for
projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis
Awareness and communication.
Supporting organizational initiatives.

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with
suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Monitoring and Evaluation of the EE Improvement Program
Monitoring the
results

Does not exist

Historical
comparisons, sporadic
reports

Results reported to organizational
management

Monitoring the
results of the
Action Plan

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in the Târnăveni
Municipality
ELECTRICITY
Consumer type
household
Non household
10,990
-

No.

The destination of consumption

U.M.

1

Population

MWh

2

Public lighting
Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)
TOTAL

MWh

-

446.7

446.7

MWh

-

349.9

349.9

MWh

10,990

796.6

11,786.6

3

4

Total
10,990

EVALUATION OF CO2 EMISSIONS AFTER ELECTRICITY CONSUMPTION
No.

The destination of
consumption

U.M.

CO2 emissions from electricity consumption

1

Population

to CO2 / year

3,176.11

2

Public lighting

to CO2 / year

129.10

to CO2 / year

101.12

to CO2 / year

3,406.33

3

4

Public buildings under the
authority of the City Hall and
the Local Council (preuniversity, socio-cultural,
administrative units, public
buildings with another
destination, etc.)
TOTAL

NATURAL GASES
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No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non domestic

MWh

70,278.2

-

70,278.2

2

Public buildings under the authority of the
City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

MWh

-

4,948.4

4,948.4

3

TOTAL

MWh

70,278.2

4,948.4

75,226.6

ASSESSMENT OF CO2 EMISSIONS AFTER METHANE CONSUMPTION
No.

The destination of consumption

U.M.

CO2 emissions from
methane gas consumption

1

Population
Public buildings under the authority of the City Hall and the Local
Council (pre-university, socio-cultural, administrative units,
public buildings with another destination, etc.)

to CO2 / an

14,196.20

to CO2 / an

999.58

TOTAL

to CO2 / an

15,195.77

2
3

THERMAL ENERGY FROM THE SACET (Centralized heat supply system)
No.

The destination of consumption

Consumer type

U.M.

household

Non domestic

1

Population
Gcal (MWh)
Public buildings under the
authority of the City Hall and the
Local Council (pre-university,
2
Gcal (MWh)
socio-cultural, administrative
units, public buildings with
another destination, etc.)
3
Other unspecified consumers
Gcal (MWh)
4
TOTAL
Gcal (MWh)
Note: At the level of Târnăveni Municipality there is no centralized heat supply system.

Total

-

-

-

-

-

-

BIOMASS
No.

The destination of consumption

U.M.

Total

1

Population

to.

-

2

Public buildings under the authority of the City Hall and the
Local Council (pre-university, socio-cultural, administrative
units, public buildings with another destination, etc.)

to.

-

3

Other unspecified consumers

to.

-

Note: There is no clear evidence of biomass (firewood) consumption in the population or in public buildings.

FUELS
The destination of consumption
Public transport Company
Public de sanitation Service
Water Supply Company
TOTAL

U.M.
MWh
MWh
MWh
MWh

Diesel
1,454
1,274
151.5
2,879.5
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Petrol
4.2
4.2

Total
1,454
1,274
155.7
2,883.7
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EVALUATION OF CO2 EMISSIONS AS A RESULT OF FUEL CONSUMPTION
No.

The destination of
consumption

U.M.

1
2
3
4

Public transport company
Public sanitation service
Water supply company
TOTAL

to CO2 / year
to CO2 / year
to CO2 / year
to CO2 / year

CO2 emissions from
consumption
of diesel
369.09
323.48
38.47
731.04

CO2 emissions from
consumption
of petrol
0.97
0.97

TOTAL CO2 EMISSIONS LEVEL EVALUATION IN 2019 COMPARED TO 2017
CO2 emissions level in 2019
1

Electricity

to CO2 / year

3,406.33

2

Methane gas

to CO2 / year

15,195.77

3
4

Diesel
TOTAL

to CO2 / year
to CO2 / year

692.57
19,294.67

CO2 emissions level in 2017
1

Electricity

to CO2 / year

3,820.10

2

Methane gas

to CO2 / year

16,485.02

3

Diesel

to CO2 / year

640.51

4

TOTAL

to CO2 / year

20,945.64

According to the above data in 2019 the value of CO2 emissions decreased by about 8%.
The year 2019 has been set as the reference year for assessing the level of emissions, and the
reduction target of at least 30% is for 2030.

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of public buildings in Târnăveni Municipality
There are 3 projects with a total value of 1,515.74 thousands lei from EEA Grants, sponsorships and
own funds, leading to an estimated economy of energy of 907 MWh/year and a reduction of CO2
emission of 226.88 tons/year.
A.3.2. Projects implemented or being implemented at the level of public buildings in Târnăveni
Municipality
There are 2 projects with a total value of 8,952.30 thousands lei from CNI.
A.3.3. Projects implemented or being implemented at the level of residential buildings in Târnăveni
Municipality
There is 1 project with a total value of 2,904,138.79 lei from ANL.
A.3.4. Projects implemented at the level of the water supply and sewerage system

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 589

There is 1 project with a total value of 50,172 lei from own funds, leading to an estimated economy of
energy of 1.4 MWh/year and an estimated value of economy of 650 lei/year.
A.3.5. Other projects implemented for the development of Târnăveni municipality
There are 2 projects with a total value of 9,038,857.84 lei from PNDL.
A.3.6. Proposed projects at the level of public buildings in the municipality
There is 1 project with a total value of 200,000 euro, leading to an estimated economy of energy of
116 MWh/year and a reduction of CO2 emission of 33 tons/year. Investment energy performance
indicator: Euro / MWh saved: 1,720 euro/ MWh.
A.3.7. Projects proposed for financing at the level of public buildings in the municipality
There are 2 projects with a total value of 19,356.22 thousands lei, leading to an estimated economy
of energy of 1,206.72 MWh/year and a reduction of CO2 emission of 266 tons/year.
A.3.8. Projects selected for financing at the level of public buildings in the municipality
There is 1 project with a total value of 20,142.92 thousands lei, leading to an estimated economy of
energy of 250 MWh/year and a reduction of CO2 emission of 50 tons/year.
A.3.9. Proposed projects for local production of energy from renewable sources
There is 1 project with a total value of 100,000 euro, leading to an estimated economy of energy of 58
MWh/year and a reduction of CO2 emission of 17 tons/year. Investment energy performance indicator:
Euro / MWh saved: 1,724 euro/ MWh.
A.3.10. Proposed projects at the level of local urbanism
There are 3 projects with a total value of 13,000 euro, leading to an estimated economy of energy of
1,140 MWh/year and a reduction of CO2 emission of 140 tons/year. Investment energy performance
indicator: Euro / MWh saved: 11.4 euro/ MWh.
A.3.11. Proposed projects at the community level.
There are 8 projects for cooperation with citizens, business environment and stake holders with a total
value of 57,000 euro from own sources, leading to an estimated economy of energy of 837 MWh /year
and a reduction of CO2 emission of 210 tons/year. Investment energy performance indicator: Euro /
MWh saved: 68 euro / MWh.
A.3.12. Proposed projects to improve the internal organization
There are 3 projects with a total value of 49,000 euro from EEA Grants and own sources
A.3.13. Proposed projects at the level of public procurement
There are 2 projects with a total value of 1,000 euro from own sources
A.3.14. Pilot demonstrative projects
There are 8 pilot projects with a total value of 94,000 euro from own sources, leading to an estimated
economy of energy of 31.5 MWh /year and a reduction of CO2 emission of 12 tons/year.
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11.10

The Energy Efficiency Improvement Program of the
municipality of Turda

11.10.1 Introduction
Reducing costs, consumption and increasing energy performance in buildings and energy use
objectives, streamlining urban mobility and public services are among the main objectives and
priorities of the public administration of Turda.
Energy efficiency is of considerable importance, a fact confirmed by the Mayor of Turda through the
measures, actions and solutions considered, respectively by assuming a program for accessing (non)
reimbursable financing and implementation of priority projects included in this plan.
Energy efficiency at the level of the urban community and even at the level of the county, is a
determining factor for an intelligent, healthy and sustainable economic growth, with a major impact
in urban development.
Energy efficiency in public, residential and private buildings, means the reduction and the rational use
of energy, whilst at the same time ensuring thermal comfort, improved indoor air quality and indoor
lighting.
Through training and education actions in the field of energy efficiency, awareness and behaviour
change are obtained.
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned) and offers solutions on:
•
•
•
•
•
•
•
•
•

Systematic promotion of energy management, according to procedures, roles, tools,
responsibilities and assuming performance indicators;
Reducing energy demand and waste;
More efficient use of energy in all types of urban and rural activity;
Promoting local energy production from renewable sources and through micro cogeneration
based on thermal energy demand, if and where appropriate;
Conservation and sustainable use of existing natural resources;
Rational use of fossil fuels;
Promoting public-private partnerships to increase energy efficiency, both in the public sector
and in the residential and private sector;
Informing and motivating citizens, companies and other stakeholders in the urban community
on how to use energy efficiently;
Existence and implementation of an energy efficiency program in the urban and rural
community, ambitious, realistic, coherent and financially and politically supported by the City
Hall, the Local Council and the local community.

This Energy Efficiency Increase Program is correlated with the Local Development Strategy of the
Municipality, which takes into account the following budget periods. Also, the other strategies already
elaborated and approved in public and political decision-making plan at county and national level are
taken into account.
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The program is proposed for public consultation and submitted for approval to the Mayor and the
Local Council of Turda Municipality and is prepared in accordance with legal requirements by a mixed
team of specialists from the City Hall, with technical assistance from an energy services company.

11.10.2 Developer - technical assistance for energy management
SERVELECT, Company for energy services, attested by National Agency for Energy Regulation ANRE,
Cluj-Napoca www.servelect.ro
This Program was developed by Servelect with the support offered by the C - Track 50 project
(specific analysis tools, good practice cases, lessons learned).
C-Track 50 aims to mobilise and guide public authorities at a local and regional level, in order to achieve
climate resilience and carbon neutrality by 2050.
Table 392: The objectives of the energy management technical assistance service for the municipality of Turda

The objectives of Energy Management service
Contracting and representation
1.

Establishing work teams; communication / correspondence procedures; energy data management
system (presentation of draft and working files);

2.

Representation in relation to the Competent Authority, according to Decision 1033 / DEE /
22.06.2016 based on Law 121/2014 with the amendments and completions of Law 160/2016;
Collection and data

3.

Coordination of data collection on energy consumption at the level of the local public administration
authority;

4.

Analysis of consumption data and load curve;

5.

Quarterly working meetings on the presentation of the centralized analysis of quarterly energy data
(comparison of data with historical data) - conclusions and recommendations;
Reporting the month of September

6.

Elaboration of the Program for improving energy efficiency according to the approved model, by
proposing measures without cost, with low cost or measures that involve investments;

7.

Reporting the "Energy Efficiency Improvement Program" to the Energy Efficiency Directorate within
the Ministry of Economy, Energy and Business Environment, until September 30 of each year
covered by the contract, according to Decision 8 / DEE / 12.02.2015 and GEO no. 1/2020 regarding
some fiscal-budgetary measures and for the modification and completion of some normative acts;
Analyses and services included

8.

Proposal for implementation of measures without cost, with low cost or measures that require
investments;

9.

Analysis of the Energy Efficiency Improvement Program and monitoring the implementation of the
energy efficiency measures included in it;

10.

Calculation and analysis of specific energy efficiency indicators requested by the Beneficiary,
allowing the evaluation and comparison of local energy performances, with average reference
values registered at national and / or European level; proposing measures to improve these
indicators;
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11.

Training of the Beneficiary's operating personnel regarding the collection of data of special
importance according to Decision 1033 / DEE / 22.06.2016 based on Law 121/2014 with the
amendments and completions from Law 160/2016;

12.

Providing advice for the preparation of specifications for public procurement of equipment in order
to purchase energy efficient equipment and verifying their compliance with the requirements
established by Annex no. 1 to Law no. 121/2014 on energy efficiency as well as European eco-design
regulations;

13.

Online consultancy on the application of the legislation and regulations in force on energy
efficiency;

14.

Participating in trainings organized by the Energy Efficiency Directorate within the Ministry of
Economy, Energy and Business Environment and informing in writing the Beneficiary's management
about the issues discussed within them;

15.

Annual preparation at the request of the Beneficiary of reports on energy efficiency. These reports
may include: analysis of the evolution of energy consumption, the evolution of specific
consumption, the opportunity to implement energy efficiency measures / projects, the acquisition
of energy efficient equipment, etc.).

11.10.3 Description of the management of public utility services
The management of public utilities is presented in the following table:
Table 393: The management of public utility services in the Turda municipality

Energy efficiency
indicators stipulated in
the contract

How is the service managed
Community
services for
public utilities

Delegated
management
contract
with private
law
operators

Decision to
hand over to
public law
operators

Direct
management
contract with
private law
operators

Other
types of
contracts
(if any)

YES
Specify the
indicator

NO

Public lighting

X

-

-

-

65% reduction in
electricity
consumption
compared to 2011
and monitoring of
SIP main arteries of
circulation by tele
management

Water supply
and sewerage

X

-

-

-

-

X

Heat supply
Local Public
Transport
Public
buildings
under the
authority of
the City Hall

YES

The central heating system has been abolished
X

-

-

-

-

X

-

X

-

-

kWh/mp.an

YES
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Energy efficiency
indicators stipulated in
the contract

How is the service managed
Community
services for
public utilities

Delegated
management
contract
with private
law
operators

Decision to
hand over to
public law
operators

Direct
management
contract with
private law
operators

Other
types of
contracts
(if any)

X

-

-

-

X

-

X

-

-

X

YES
Specify the
indicator

NO

and the Local
Council

Sanitation
Public Domain
Management

3. Energy Management at urban community level
The City Hall benefits from technical assistance in energy management, including for the elaboration
of this Program from the energy services company Servelect for the period 2019 - 2020.
Currently, there are actions set by MEEMA for the activity of urban energy management, some already
established at the City Hall, which are included in the activity of City Hall staff or contracted, as follows:
Proposed actions for urban energy management:
•
•

•
•
•

•

•
•
•
•

Coordination of data on energy consumption at the level of the local public administration
authority;
Alignment with the requirements of the Ministry of Economy, Energy and Business
Environment, regarding the provision of the Energy Management service for the localities in
accordance with:
Law no. 121/2014 on energy efficiency;
Law no. 160/2016 for the amendment and completion of Law no. 121/2014 on energy
efficiency;
Decision no. 7 / DEE / 22.06.2015 issued by ANRE, regarding the approval of the Model for the
elaboration of the Program for improving the energy efficiency afferent to the localities with
population with more than 5,000 inhabitants;
Decision no. 1033 / DEE / 22.06.2016 issued by ANRE, regarding the approval of the minimum
clauses to be introduced in the contracts for the provision of energy management services for
economic operators and in the contracts for the provision of energy management services for
local public administration authorities applicable to energy service companies and authorized
natural persons;
HGR no. 877/2018 on the adoption of the National Strategy for the sustainable development
of Romania 2030;
HGR no. 1069/2007 regarding: Romania's energy strategy 2007-2020;
Law no. 372/2005 on: Energy performance of buildings;
Law no. 101/2020 for the amendment and completion of law no. 372/2005 on the energy
performance of buildings;
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•

•
•
•

•

•

•
•
•
•

Order no. 1726/2020 on the transitional measure in order to ensure the continuity of the
authorization system for energy auditors, natural and legal persons, for the attestation of
energy managers and for the authorization of companies providing energy services;
GEO no. 1/2020 regarding some fiscal - budgetary measures and for the modification and
completion of some normative acts.
Processing the data from the record system and monitoring the Beneficiary's energy
consumption within the reports requested by the City Hall Management and by MEEMA.
Calculation and analysis of specific energy efficiency indicators and proposal of measures for
these indicators based on the data collected within the Energy Efficiency Improvement
Program, respectively on the projects approved for financing at the Municipality level.
Providing advice for the preparation of specifications for public procurement of the City Hall
for the design and execution of renovations and modernizations of public buildings, local
(renewable) energy sources, charging stations for electric vehicles, energy consuming
equipment and verification of technical documentation in the requirements of Annex no. 1 to
Law no. 121/2014 on energy efficiency as well as European eco-design regulations, including
the preparation of documents on energy efficiency necessary to access non-reimbursable
funds.
These reports will include: analysis of the evolution of energy consumption, the evolution of
specific consumptions, the opportunity to implement energy efficiency measures / projects,
acquisitions of energy efficient equipment, etc.
Providing advice on the application of the legislation and regulations in force on energy
efficiency.
Representation of ATU in relation to MEEMA, on energy efficiency issues.
Providing advice on energy audits for public buildings.
Providing direct, telephone / e-mail support:
o
o
o

•

•

•

•

in updating the procedure (ISO, if applicable) of public procurement of equipment by the
Beneficiary, in order to comply with European Eco-design regulations;
in the application of the legislation on energy efficiency;
regarding the trainings organized by MEEMA.

Carrying out annual visits in the energetic contour of the Municipality in order to establish
all the details related to the preparation and updating of the Program for improving the
energy efficiency, respectively to the identification of some energy optimization solutions.
Acquisition of the necessary data and information, by e-mail from public objectives,
subordinated institutions and utility companies (electricity, thermal energy, methane gas,
drinking water, public transport, household waste collection), to complete the energy
analysis data until on September 1 of each year covered by the contract.
Reporting the Energy Efficiency Improvement Program to the DEE within MEEMA, by the
City Hall until September 30 of each year, with the prior approval of the Mayor and the
Local Council, if applicable.
Application of the International Protocol for the Measurement and Verification of Energy
Savings (IPMVP) for the quantification of energy savings and costs resulting from the
implementation of energy efficiency solutions and / or the introduction of renewable
energy sources.
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•

•
•

Facilitating the relationship with ESCO type energy service companies in order to
implement, possibly through public - private partnerships, projects to increase energy
efficiency. Facilitating the relationship with the Romanian Fund for Energy Efficiency
(FREE) in accessing repayable credit for projects to increase energy efficiency.
Ensuring a professional training in the field of energy efficiency for the employees of the
local public authority, on the occasion of a scheduled visit during the planned trips.
Collaboration with other specialists in the field of energy management and public lighting..

11.10.4 Energy consumption in the Turda Municipality
This chapter presents the energy consumption data at the level of the Municipality.
Residential and public building sector
The energy consumption of this sector is highlighted in the following table for the reference year 2019.
Table 394: Energy consumption indicators for public and residential buildings in Turda

No..

Indicators

0

1

1

Specific annual
energy consumption
for heating and
domestic hot water
by type of building
[kWh /year]

2

3

5

Average annual
specific energy
consumption for
heating by type of
dwelling [kWh / m²
year]
Average specific
annual cooling
energy consumption
per type of dwelling
with air conditioning
[kWh / m² year] statistical estimate
Specific annual
electricity
consumption by
type of building
[kWh / m² year]

Indicator
value
2
(=4 / 6)

140
156

128

-

21
11

Energy consumption
3

4

Total energy consumption for
heating by type of building
(natural gas) [MWh / year]:
Public buildings
12,113
Dwellings

159,309

Average energy consumption
for domestic heating (natural
gas) [MWh / year]
Housing (Block of
flats + detached
6.0
houses)
[MWh/year/house]
Average cooling energy
consumption per household
type [MWh / year]
Housing (Block of
flats + detached
houses)
[MWh/year/house]
Total electricity consumption
[MWh / year]
Public buildings
1,805
Dwellings

11,180

Reporting dimensions
5

6

Total usable area
[m²]
Public buildings

86,440

Dwellings

1,022,211

Heated average usable area per
type of dwelling [m²]
Housing (Block of
flats + detached
47
houses)
[MWh/year/house]
Average cooled usable area per
type of air-conditioned dwelling
[m²]
Housing (Block of
flats + detached
houses)
[MWh/year/house]
Total usable area [m²]
Public buildings

86,440

Dwellings

1,022,211

It is observed that the value of the global indicator of average specific energy consumption is high,
which indicates an increased potential to increase the energy performance in buildings and the energy
efficiency of HVAC and lighting systems.
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Table 395: Energy consumption and costs per building types in the municipality of Turda
Indicators
No
.

1

2

3

4

5

6

Building Type

Hospitals,
dispensaries,
polyclinics,
etc.
Pre-university
education
(kindergarten
s, schools,
high schools,
etc.)
Socio-cultural
buildings
(nurseries, old
people's
homes,
theatres,
cinemas,
museums,
etc.)
Administrativ
e buildings /
offices
Buildings with
another
destination
(Municipal
stadium)
TOTAL

No.
building
s in the
group

Total
heated
usable
area
[m2]

Electricity
consumptio
n

1

9,233

16

Thermal
energy
consum.
(MWh)

Fuel
Consum
.
MWh

563.77

2,864.54

17,88
7

665.71

4

4,665

7

Energy bill
(thousands lei)
electricity

thermal

fuel

14.87

347.54

520.70

6.44

7,149.33

13.80

1,220

1,656.1
4

6.78

81.32

902.03

47.95

49.30

169.61

23.14

4,469

458.46

819.16

309.24

268.73

151.46

150.4
1

1

50,18
6

36.20

377.96

-

20.74

70.30

-

29

86,44
0

1,805.46

12,113.0
2

385.86

1,905.81

2,568.2
2

186.7
8

(MWh /
year)

It should be noted that these specific energy consumptions reflect both the energy consumption for
the conditioning of the indoor microclimate (HVAC, lighting, domestic hot water) and the energy
consumption for various office or technological processes, including IT.
Public lighting system
It presents the electricity consumption in the period 2016-2019, for the public lighting system (street,
pedestrian, ornamental, architectural, festive and public events):
Table 396: Electricity consumption for public lighting in the municipality of Turda

No
1
1.1

Indicator
Electricity consumption
(MWh/year)
Public lighting

2017

2018

2019

1,388.4

1,474.5

1,387.54

1,251.5

1,258.3

1,203.82
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1.2

Lighting traffic lights, signalling,
architectural

136.9

216.2

183.72

587.81

797.81

568.89

Electricity bill
2
(thousands lei/year)

Public transport System
It presents the fuel consumption and the evaluated efficiency of the public transport system at the
level of 2019:
Table 397: Transport specific indicators for the municipality of Turda

Indicators
1

Indicator
value
2
(= 4 / 6)

Energy consumption
3

Reporting dimensions
4

5

6

Annual energy
consumption related to
local public transport
(toe)

352.8

Number of
passengers

15,507,075

Travel efficiency
Annual energy
consumption related to
local public transport
(toe)
Vehicle efficiency

352.8

passengers km(pkm),

9.9

System efficiency
Specific energy
consumption for
local public
transport (toe /
passenger)
Specific energy
consumption (toe /
pkm)

0.02

36

Average specific
energy
Total energy
km travelled
consumption per
consumption of the
0.22
352.8
by vehicle
1,574,213
vehicle type (toe /
vehicle type (toe)
category
km))
-buses, minibuses, etc.
Diesel
Note: Due to the fact that the energy consumption data from the Public Transport Company failed to be
collected, the consumption in the table above is an approximation based on the data obtained last year.
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ANNEXES
ANNEX 1 – Evaluation matrix for energy management
CURRENT LEVEL - September 2020
ORGANIZATION

1

2
Designated but not
empowered tasks 20-40%
of the time is dedicated to
energy

Energy Manager

None designated

Specialized
compartment EE

None designated

Sporadic activity

Energy Policy

No energy policy

Low level of knowledge
and application

Responsibility for
energy
consumption

No responsibility, no
budget

Sporadic liability,
estimates used in budget
allocation

3
Recognized and empowered with the
support of the municipality
The active team that coordinates
energy efficiency programs
Organizational policy supported at
municipal level. All employees are
notified of objectives and
responsibilities
The main consumers are counted
separately. Each entity has full
responsibility for energy consumption

Preparation of the EE improvement program
Information
collection /
database system
development
Documentation

Benchmarking

Daily metering, analysis and reporting
Limited collection
No plans, manuals,
sketches for buildings
and equipment are
available
Energy performance of
systems and
equipment is not
evaluated

Checks energy bills /
without database system

There is a database system

There are certain
documents and records

Existence of building documentation
and commissioning equipment

Limited evaluations of the
specific functions of the
municipality

Use of assessment tools such as energy
performance indicators

Technical
Evaluation

There are no technical
analyses

Limited analysis from
suppliers

Good practices

They have not been
identified

Rare monitoring

Extensive analyses performed regularly
by a team of internal and external
experts.
Regular monitoring of specialized
journals, internal databases and other
documents

Creation of the EE Improvement PROGRAM
Potential Objectives
Improving existing
energy efficiency
plans
Roles and
Resources

Integration of
energy analysis

Energy consumption
reduction targets have
not been set
There are no plans to
improve existing
energy efficiency plans
They are not
addressed, or are
addressed sporadically
The impact of energy is
not considered

Undefined. Low awareness
of energy goals by others
outside the energy team

Potential defined by experience or
evaluations.

There are energy efficiency
plans

Improving established plans; reflects
evaluations. Full compliance with the
organization's guidelines and objectives

Reduced support from the
organization's programs

Defined roles and identified funding.
Guaranteed support program.

Energy impact decisions
are considered only on the
basis of low costs

Projects / contracts include energy
analysis. Energy projects evaluated with
other investments. The life cycle
duration is applied in the investment
analysis
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Implementation of the EE Improvement PROGRAM
Communication
Plan

The plan is not
developed

Periodic communications
for projects.
Occasional energy
efficiency awareness
campaigns.

All stakeholders are approached on a
regular basis

Awareness of
energy efficiency

Does not exist

Consolidate
competent staff

Does not exist

Courses for key people

Courses / certifications for all staff.

Contract
Management

Contracts with utility
providers are
automatically renewed
without analysis.

Periodic review of
contracts with suppliers.

There is an energy efficient purchasing
policy. Periodic review of contracts with
suppliers.

Incentives

Does not exist

Limited knowledge of
incentive programs

Incentives offered at regional and
national level.

Awareness and communication.
Supporting organizational initiatives.

Monitoring and Evaluation of the EE Improvement Program
Monitoring the
results
Monitoring the
results of the Action
Plan

Does not exist

Historical comparisons,
sporadic reports

Results reported to organizational
management

Does not exist

Informal review of
progress.

The plan review is based on results.
Dissemination of good practices

ANNEX 2 - Energy consumption in 2019
ELECTRICITY
No.

The destination of consumption

U.M.

1

Population

2

Consumer type

Total

household

Non household

MWh

11,180

-

11,180

Public lighting

MWh

-

1,387.54

1,387.54

3

Public buildings under the authority
of the City Hall and the Local Council
(pre-university, socio-cultural,
administrative units, public buildings
with another destination, etc.)

MWh

-

1,805

1,805.5

4

Water supply*

MWh

-

-

-

3,193

14,373

5
TOTAL
MWh
11,180
* Only if the bill is paid by the municipality and not by the water company.

NATURAL GASES
No.

The destination of consumption

U.M.

1

Population

Consumer type

Total

household

Non household

MWh

159,309

-

159,309

2

Public buildings under the authority of
the City Hall and the Local Council (preuniversity, socio-cultural, administrative
units, public buildings with another
destination, etc.)

MWh

-

12,113.0

12,113.0

3

TOTAL

MWh

159,309

12,113

171,422

FUELS
No.
1
2
3

The destination of consumption
Public Transport
Municipal car fleet
Turda real estate administration

U.M.
MWh
MWh
MWh

Diesel
4,284.14
301.6
13.9
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Petrol
20.2
84.24
26.98

Total
4,304.34
385.79
40.9
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4
5
6

Public domain Turda
Turda Salt Mine
TOTAL

MWh
MWh
MWh

1,427.0
69.4
6,096

69.35
1.2
202

1,496.36
70.59
6,298

ANNEX 3 - Summary of the energy efficiency improvement
program
A.3.1. Projects implemented at the level of public buildings
There are 2 projects for school buildings with a total value of 987,646 euro PNDL, ROP and own
sources, leading to an estimated economy of energy of 40 tep/year and a reduction of CO2 emission of
19 tons/year. Investment energy performance indicator: Euro / MWh saved: 2,123.4 euro / MWh.
A.3.2. Projects implemented at the level of the local public transport sector
There are 2 projects for local public transport with a total value of 8,855,497 euro,
A.3.3. Projects being implemented at the level of public building
There are 12 projects for school buildings with a total value of 58,920,127 lei from PNDL, ROP,
Norwegian funds, and own sources, leading to an estimated economy of energy of 405 tep/year and a
reduction of CO2 emission of 199 tons/year.
Note: it is specified that the investments aim not only at increasing the energy efficiency, but also at the interior
comfort of the buildings, their modernization and structural restoration, the construction of new bodies, so that
the investments quantified in euro / toe saved reflect other categories of costs.

A.3.4. Projects being implemented at the level of residential buildings
There is 1 project for residential buildings with a total value of 491,821 lei from ROP, leading to an
estimated economy of energy of 32 tep/year and a reduction of CO2 emission of 15 tons/year.
A.3.5. Projects being implemented at the level of urban mobility
There are 5 projects for urban mobility with a total value of 168,982.9 thousands lei from ROP
A.3.6. Projects being implemented at the level of the local public transport sector
There are 4 projects for local public transport with a total value of 1,850,000 euro
A.3.7. Proposed projects at the level of the public lighting system
There are 2 projects for public lighting with a total value of 755,000 euro from FREE ESCO, leading to
an estimated economy of energy of 37 tep/year and a reduction of CO2 emission of 129 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,754.8 euro / MWh.
A.3.8. Proposed projects for local production of energy from renewable sources
There are 4 projects with a total value of 4,115,000 euro from FREE and own funds, leading to an
estimated economy of energy of 223 tep/year and a reduction of CO2 emission of 870 tons/year.
Investment energy performance indicator: Euro / MWh saved: 1,586.9 euro / MWh.
A.3.9. Projects proposed at the level of local urbanism
There are 3 projects with a total value of 13,000 euro from Norwegian funds and own funds leading to
an estimated economy of energy of 30 tep/year and a reduction of CO2 emission of 8 tons/year.
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A.3.10. Proposed projects at the community level
There are 8 projects with a total value of 57,000 euro from own funds leading to an estimated economy
of energy of 72 tep/year and a reduction of CO2 emission of 208.2 tons/year. Investment energy
performance indicator: Euro / MWh saved: 68 euro / MWh
A.3.11. Proposed projects to improve the internal organization
There are 2 projects with a total value of 42,000 euro from EEA Grants and own funds
A.3.12. Proposed projects at the level of public procurement
There are 2 projects with a total value of 1,000 euro from own funds
A.3.13. Pilot demonstration projects
There are 9 projects with a total value of 94,000 euro from ESCO and own funds leading to an estimated
economy of energy of 31,500 kWh/year and a reduction of CO2 emission of 12 tons/year.
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12 Spain
12.1

The Sustainable Energy and Climate Policy Plan of the
municipality of Caso

12.1.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 47.2% compared to the reference year (2008) and for
the period 2030-2050 cradle reduction of 87.6% compared to 2008.

12.1.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 398: Current state of play for the municipality of Caso

Municipality data

2008

Number of inhabitants (inhab)

1,911

2

Density (inhab/km )

6.21

Surface (km2)

307.94

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting
Energy Consumption
Table 399: Estimated energy consumption per sector for the municipality of Caso

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

2,511,586

Domestic Sector

3,743,209

Service Sector
Transport Sector

805,696
14,021,641

Primary Sector

37,275

Public Sector

777,217

Total

21,896,624

Emissions
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Table 400: Estimated emissions (tCO2) per sector for the municipality of Caso

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

643

Domestic Sector

1,401

Service Sector
Transport Sector

498
2,959

Primary Sector

15

Public Sector

405

Total

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

5,921

Page | 604

Risks and vulnerabilities
Table 401: Risks and vulnerabilities of the Municipality of Caso

POTENTIAL IMPACT
IMP 1. Increase in the
duration, frequency and
intensity of heat waves

EXPOSURE
Population of 1,911 inhabitants, 36.5% over 65
years old and 4.1% under 15 years old.
Oceanic ecosystem:
Oceanic climate zone (mild temperatures and
abundant rainfall) that becomes more continental
(large temperature differences summer / winter,
night / day) inland. The potential vegetation of the
mountain area is dominated by beech, chestnut
and oak trees

MEDIUM
IMP 2. Reduction of
Population of 678 inhabitants, 31.6% over 65 years
water availability for
old and 4.3% under 15 years old.
supply and consumption
Oceanic ecosystem: An oceanic climate zone (mild
temperatures and abundant rainfall) that becomes
more continental (large temperature differences
summer / winter, night / day) inland. The potential
vegetation of the mountain area is dominated by
beech, chestnut and oak trees.
LOW

SENSITIVITY

ADAPTABILITY

The mild oceanic climate of Caso
is sensitive to this impact,
extreme its variables towards a
slightly dry and warm climate.
The most sensitive population is
the elderly and children.
The most sensitive fauna and
flora species are those that
withstand high temperatures.

The municipality of Caso has
an extensive green and forest
heritage that can help cushion
the effects of heat waves
thanks to the shadow effect
and plant evapotranspiration.

VULNERABILITY
MEDIUM-LOW
The extensive green
and forest heritage
of the municipality
may contribute to
cushion this impact.

HIGH

MEDIUM

The future demand for drinking
water for the municipality of Caso
could be similar with respect to
current consumption.
LOW

The municipal capacity to
adapt to a potential scenario
of water deficit is considered
moderate, understanding that
the urban design and the
demands regarding saving and
efficiency in the use of water
can significantly reduce the
demand for water.
In general, the municipality
has an adequate
socioeconomic situation to
face this type of measures.

LOW
Case presents a low
vulnerability to the
reduction of water
availability due to its
territorial model
dominated by green
areas and
landscaped areas
(public / private)

MEDIUM
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POTENTIAL IMPACT
IMP 3. Increased
destructive power of
floods

EXPOSURE
Areas affected or annexed to the delimitable flood
areas defined for the Nalón River.

SENSITIVITY
Historical floods:

LOW
LOW

ADAPTABILITY
The municipal capacity to
adapt to potential more
frequent episodes and with
more damaging effects of
floods is considered high as
urban planning takes this risk
into account.
HIGH

IMP 4. Increased
virulence of forest fires

48.5% of the municipal area of Caso is occupied by
a forest mass of beech, oak, chestnut and birch
forest mass, being the risk of fire in the high
summer period. The urban nucleus and the
urbanizations are very close, or even annexed, to
these forest stands.

The type of forest, the
topography and the climatic
conditions determine a high
sensitivity to this impact.

The municipal capacity to
adapt to this impact is
medium.
MEDIUM

HIGH

HIGH
IMP 5. Alteration of
The oceanic ecosystem extends widely in the
phenology and
municipality.
distribution of biological
species. Changes in
LOW
ecosystems.
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Certain species and groups
associated with the Caso
ecosystem are very sensitive to
this impact.

The municipal capacity to
adapt to this potential impact
is judged low,
due to high uncertainties.

MEDIUM

LOW

VULNERABILITY
VERY LOW
Due to its
characteristics, it
does not present a
special
predisposition to be
negatively affected
by this potential.
impact.
HIGH
Case presents a high
vulnerability to the
increase in
virulence and
frequency of forest
fires as a potential
impact associated
with climate change
MEDIUM-LOW
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POTENTIAL IMPACT
IMP 6. Increase in
population health
conditions and
morbidity and mortality
linked to extreme
temperatures, floods, air
pollution and other
diseases associated with
changes in the
distribution and
phenology of species
IMP 7. Infrastructure
damage

EXPOSURE
Population of 1,911 inhabitants, 36.5% over 65
years old and 4.1% under 15 years old, which in
the future will be heavily aged.
HIGH

SENSITIVITY

ADAPTABILITY

Sensitivity to this type of impact
is understood to be moderate
since the causative effects have a
high probability of occurring but
the socioeconomic circumstances
of the population mean that they
can adequately face them.

The socioeconomic context of
the municipality determines
that its adaptability is
moderate.

VULNERABILITY
HIGH AVERAGE

MEDIUM
MEDIUM

Electrical infrastructure:
Hydraulic infrastructures: WWTP, pipes, etc.
Communication infrastructures:
roads, train, etc.

Sensitivity to this type of impact
is considered moderate.

The socioeconomic context of
the municipality determines
that its adaptability is
medium.

MEDIUM

MEDIUM
MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.1.3

Vision
Table 402: Targets for the municipality of Caso

Targets

2030

2040

2050

Reduction in energy use (%)

44.0%

58.1%

82.8%

Increase in renewable energy production (%)

100%

100%

100%

-47.2%

-60.5%

-87.6%

CO2 emission reduction targets (%)

12.1.4

Sustainable energy actions up to 2050
Table 403: The expected impact of actions per sector for the municipality of Caso

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

154

226

297

72

105

139

98,7%

508,036 €

Public lighting

211

329

448

98

154

209

85,0%

313,820 €

Public transport

13

25

38

6

12

18

94,4%

677 €

Residential sector

1,722

2,294

2,866

803

1,070

1,337

95,4%

1,662,945

Commercial sector

468

703

937

219

328

437

87,7%

99,698 €

2,758

4,032

5,306

1,286

1,881

2,475

83,7%

902,232 €

9

12

16

4

6

7

50,0%

30,000 €

5,335

7,621

9,907

2,489

3,555

4,622

87,6%

3,517,408 €

366

522

679

115

165

214

4,1%

480,000 €

Sector
Municipal
facilities

buildings

and

Private transport
Primary sector
All sectors
Renewable
production

12.2

energy

Budget (in
€)

The Sustainable Energy and Climate Policy Plan of the
municipality of Las Regueras

12.2.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 43.8% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 86.5% compared to 2008.

12.2.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
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The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 404: Current state play for the municipality of Las Regueras

Municipality data

2008

Number of inhabitants (inhab)

2,049

Density (inhab/km2)

31.12

2

Surface (km )

65.85

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting
Energy Consumption
Table 405: Estimated energy consumption per sector for the municipality of Las Regueras

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

2,834,036

Domestic Sector

5,654,265

Service Sector

530,847

Transport Sector

13,793,402

Primary Sector

101,281

Public Sector

634,870

Total

23,548,700

Emissions
Table 406: Estimated emissions (tCO2) per sector for the municipality of Las Regueras

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

747

Domestic Sector

2,606

Service Sector
Transport Sector

333
2,901

Primary Sector

42

Public Sector

332

Total
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Risks and vulnerabilities
Table 407: Risks and vulnerabilities of the Municipality Las Regueras

POTENTIAL IMPACT
IMP 1. Increase in the
duration, frequency and
intensity of heat waves

IMP 2. Reduction of water
availability for supply and
consumption

EXPOSURE
Population of 2,049 inhabitants, 28.0%
over 65 years old and 6.3% under 15 years
old.

SENSITIVITY
The temperate oceanic climate of Las
Regueras is sensitive to this impact,
extreme its variables towards a
slightly dry and warm climate.
Oceanic ecosystem:
The most sensitive population are the
Oceanic climate zone (mild temperatures elderly and children.
and abundant rainfall) that becomes more The most sensitive fauna and flora
continental (large temperature differences species are those that withstand high
summer / winter, night / day) inland. The temperatures.
potential vegetation of the mountain area
dominates the beech forests, with some
MEDIUM
scattered ridges.
MEDIUM
Population of 2,049 inhabitants, 28.0%
over 65 years old and 6.3% under 15 years
old.
Oceanic ecosystem: An oceanic climate
zone (mild temperatures and abundant
rainfall) that becomes more continental
(large temperature differences summer /
winter, night / day) inland. The potential
vegetation of the mountain area
dominates the beech forests, with some
scattered ridges.

The future demand for drinking
water for the municipality increases
compared to current consumption.
LOW

LOW

ADAPTABILITY
The municipality of Las
Regueras has an extensive
green and forest heritage that
can help cushion the effects of
heat waves thanks to the
shadow effect and plant
evapotranspiration.

VULNERABILITY
LOW
The extensive green
and forest heritage of
the municipality may
contribute to cushion
this impact.

HIGH

The municipal capacity to
adapt to a potential scenario
of water deficit is estimated
half understanding that the
urban design and the
requirements in terms of
saving and efficiency in the
use of water can contribute to
significantly reduce the
demand for water.
The municipality has, in
general, an adequate
socioeconomic situation to
face this type of measures.

LOW
Las Regueras presents
a low vulnerability to
reduced water
availability due to its
territorial model
dominated by green
areas and landscaped
areas (public / private)

MEDIUM

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 610

POTENTIAL IMPACT
IMP 3. Increased
destructive power of
floods

EXPOSURE
Areas affected or annexed to the
delimitable flooded areas for the Nalón
river and its tributaries: Nora, Soto and
Andallón rivers.

SENSITIVITY
Historical floods:

LOW
LOW

IMP 4. Increased virulence 41.1% of the municipal area of Las
of forest fires
Regueras is occupied by a forest mass of
beech, oak, chestnut and birch forest,
being the risk of fire in the high summer
period. The urban nucleus and the
urbanizations are very close, or even
annexed, to these forest stands.

IMP 5. Alteration of
phenology and
distribution of biological
species. Changes in
ecosystems.
IMP
6.
Increase
in
population
health
conditions and morbidity
and mortality linked to
extreme
temperatures,
floods, air pollution and
other diseases associated
with changes in the
distribution and phenology
of species

HIGH
The ocean ecosystem extends widely in
the municipality.
MEDIUM

The type of forest, the topography
and the climatic conditions
determine a high sensitivity to this
impact.

ADAPTABILITY
The municipal capacity to
adapt to potential more
frequent episodes and with
more damaging effects of
floods is estimated as medium
to the extent that urban
planning takes this risk into
account.
MEDIUM
The municipal capacity to
adapt to this impact is Low.
LOW

HIGH

Certain species and groups
associated with the Las Regueras
ecosystem are sensitive to this
impact.

MEDIUM
Population of 2,049 inhabitants, 28.0%
Sensitivity to this type of impact is
over the age of 65 and 6.3% under the age understood to be moderate since the
of 15, which in the future will be heavily
causative effects have a high
aged.
probability of occurring but the
socioeconomic circumstances of the
HIGH
population mean that they can
adequately face them.

The municipal capacity to
adapt to this potential impact
is judged low, due to high
uncertainties.
LOW
The socioeconomic context of
the municipality determines
that its adaptability is
moderate.

VULNERABILITY
LOW
Due to its
characteristics does not
have a special
predisposition to be
negatively affected by
this potential impact.
HIGH
Las Regueras presents
a high vulnerability to
the increase in
virulence and
frequency of forest
fires as a potential
impact associated with
climate change.
MEDIUM

HIGH AVERAGE

MEDIUM
MEDIUM
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POTENTIAL IMPACT
EXPOSURE
IMP 7. Infrastructure Electrical infrastructure:
damage
Hydraulic infrastructures: WWTP, pipes,
etc.
Communication infrastructures: roads,
train, etc.

SENSITIVITY
Sensitivity to this type of impact is
considered moderate.

ADAPTABILITY
The socioeconomic context of
the municipality determines
that its adaptability is
medium.

VULNERABILITY
MEDIUM

MEDIUM
MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.2.3

Vision
Table 408: Targets for the municipality of Las Regueras

Targets

2030

2040

2050

42.7%

64.2%

85.6%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-43.8%

-65.2%

-86.5%

Reduction in energy use (%)

12.2.4

Sustainable energy actions up to 2050
Table 409: The expected impact of actions per sector for the municipality of Las Regueras

Energy savings/
(MWh/year)
Sector

CO2 emission
reduction (t/year)

CO2
percentage
reduction
in 2050

Budget (in
€)

2030

2040

2050

2030

2040

2050

252

218

185

117

102

86

96.7%

450,000 €

Public lighting

144

212

281

97

143

189

85.0%

679,439 €

Public transport

27

55

82

6

12

17

86.3%

28,000 €

Residential sector

2,420

3,664

4,908

1,129

1,709

2,289

87.9%

1,801,386

Commercial sector

291

437

582

154

231

308

92.3%

66,675 €

5,695

8,669

11,643

1,206

1,836

2,465

85.0%

879,500 €

53

71

88

13

17

21

50.0%

30,000 €

8,882

13,326

17,770

2,721

4,049

5,377

86.5%

3,935,000 €

232

362

492

73

114

155

2.5%

450,000 €

Municipal
facilities

buildings

and

Private transport
Primary sector
All sectors
Renewable
production

12.3

energy

The Sustainable Energy and Climate Policy Plan of the
municipality of Llanes

12.3.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 45.5% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 90.9% compared to 2008.

12.3.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
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The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 410: Current state play for the municipality of Llanes

Municipality data

2008

Number of inhabitants (inhab)

13,915

Density (inhab/km2)

52.79

2

Surface (km )

263.59

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting
Energy Consumption
Table 411: Estimated energy consumption per sector for the municipality of Llanes

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

95,592,478

Domestic Sector

50,761,206

Service Sector

39,622,467

Transport Sector

138,052,216

Primary Sector

780,445

Public Sector

5,022,587

Total

329,831,399

Emissions
Table 412: Estimated emissions (tCO2) per sector for the municipality of Llanes

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

22,501

Domestic Sector

20,282

Service Sector

17,214

Transport Sector

29,325

Primary Sector

331

Public Sector

2,786

Total

92,439
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Risks and vulnerabilities
Table 413: Risks and vulnerabilities of the Municipality Llanes.

POTENTIAL
IMPACT
IMP 1. Increase in
the duration,
frequency and
intensity of heat
waves

EXPOSURE
Population of 13,915 inhabitants, 24.8% over 65
years old and 9.8% under 15 years old.
Oceanic ecosystem:
Oceanic climate zone (mild temperatures and
abundant rainfall) that becomes more continental
(large temperature differences summer / winter,
night / day) inland. The potential vegetation of the
coastal zone corresponds to carbayedas, with
alternation of some oak groves. Special mention
should be made of the frequent presence of wild
olive trees, shrub masses dominated by wild olive
trees, a species classified as of special interest that
is nothing other than the wild variety of cultivated
olive trees. The carbayo and birch forests and
mixed forests of carbayo, ash and maple dominate
in the mountain area.

SENSITIVITY
Llanes' temperate oceanic
climate is sensitive to this
impact, taking its variables to
a slightly dry and warm
climate.
The most sensitive population
are the elderly and children.
The most sensitive fauna and
flora species are those that
withstand high temperatures.

ADAPTABILITY
The municipality of Llanes has an
extensive green and forest heritage
that can help cushion the effects of
heat waves thanks to the shadow
effect and plant evapotranspiration.

MEDIUM

VULNERABILITY
MEDIUM-LOW

The extensive green
and forest heritage of
the municipality may
contribute to buffer
this impact.

MEDIUM

MEDIUM
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POTENTIAL
IMPACT
IMP 2. Reduction
of water
availability for
supply and
consumption

IMP 3. Increased
destructive power
of floods

EXPOSURE
Population of 13,915 inhabitants, 24.8% over 65
years old and 9.8% under 15 years old.
Oceanic ecosystem: An oceanic climate zone (mild
temperatures and abundant rainfall) that becomes
more continental (large temperature differences
summer / winter, night / day) inland. The potential
vegetation of the coastal zone corresponds to
carbayedas, with alternation of some oak groves.
Special mention should be made of the frequent
presence of wild olive trees, shrub masses
dominated by wild olive trees, a species classified
as of special interest that is nothing other than the
wild variety of cultivated olive trees. The carbayo
and birch forests and mixed forests of carbayo, ash
and maple dominate in the mountain area.

SENSITIVITY
The demands for future
drinking water for the
municipality are increased
compared to current
consumption.
MEDIUM

ADAPTABILITY
The municipal capacity to adapt to a
potential scenario of water deficit is
considered moderate, understanding
that the urban design and the
demands regarding saving and
efficiency in the use of water can
significantly reduce the demand for
water.
In general, the municipality has an
adequate socioeconomic situation to
face this type of measures.

VULNERABILITY
MEDIUM
Llanes presents a
medium vulnerability
to the reduction of
water availability due
to its territorial model
dominated by green
areas and landscaped
areas (public / private)

MEDIUM

MEDIUM
Affected areas or annexed to the deluge areas
delimited for the Bedón or Cabras River.

Historical floods:

HIGH

MEDIUM

The municipal capacity to adapt to
potential more frequent episodes
and with more damaging effects of
floods is considered low to the extent
that urban planning takes this risk
into consideration.
LOW
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has a special
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negatively affected by
this potential impact.
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POTENTIAL
IMPACT
IMP 4. Increased
virulence of forest
fires

EXPOSURE
32.2% of the municipal area of LLanes is occupied
by carbayo and birch forests and mixed forests of
carbayo, ash and maple, being the risk of fire in the
high summer period. The urban nucleus and the
urbanizations are very close, or even annexed, to
these forest stands.

SENSITIVITY
The type of forest, the
topography and the climatic
conditions determine a high
sensitivity to this impact.

ADAPTABILITY
The municipal capacity to adapt to
this impact is medium.

MEDIUM
HIGH
HIGH
IMP 5. Alteration
of phenology and
distribution of
biological species.
Changes in
ecosystems.
IMP 6. Increase in
population health
conditions and
morbidity and
mortality linked to
extreme
temperatures,
floods, air
pollution and
other diseases
associated with
changes in the
distribution and
phenology of
species

The ocean ecosystem extends
widely in the municipality.
MEDIUM

Certain species and groups
associated with the LLanes
ecosystem are very sensitive
to this impact.

The municipal capacity to adapt to
this potential impact is judged low,
due to high uncertainties.

VULNERABILITY
HIGH
Llanes presents a high
vulnerability to the
increase in virulence
and frequency of forest
fires as a potential
impact associated with
climate change.
HIGH AVERAGE

LOW
HIGH
Population of 13,915 inhabitants, 24.8% over 65
years and 9.8% under 15 years, which in the future
will be heavily aged.
HIGH

The socioeconomic context of the
Sensitivity to this type of
municipality determines that its
impact is understood to be
adaptability is moderate.
moderate since the causative
effects have a high probability
of occurring but the
socioeconomic circumstances MEDIUM
of the population mean that
they can adequately face
them.

HIGH AVERAGE

MEDIUM
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POTENTIAL
IMPACT
IMP 7.
Infrastructure
damage

EXPOSURE

SENSITIVITY

ADAPTABILITY

Electrical infrastructure:
Hydraulic infrastructures: WWTP, pipes, etc.
Communication infrastructures: roads, train, etc.

Sensitivity to this type of
impact is considered
moderate.

The socioeconomic context of the
municipality determines that its
adaptability is medium.

MEDIUM

MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.3.3

Vision
Table 414: Targets for the municipality of Llanes

Targets

2030

2040

2050

37.5%

49.5%

75.0%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-45.5%

-68.2%

-90.9%

Reduction in energy use (%)

12.3.4

Sustainable energy actions up to 2050
Table 415: The expected impact of actions per sector for the municipality of Llanes

CO2 emission reduction
(t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal
buildings and
facilities

1,911

1,811

1,711

892

845

798

99.9%

6,647,185 €

Public
lighting

1,100

1,718

2,337

740

1,156

1,573

85.0%

2,853,016 €

157

205

252

73

95

117

85.6%

15,000 €

Residential
sector

21,422

32,010

42,598

9,994

14,933

19,872

98.0%

13,659,858

Commercial
sector

15,503

23,528

31,554

8,193

12,434

16,674

96.9%

1,213,000 €

Private
transport

25,425

38,892

52,360

11,849

18,126

24,402

83.2%

6,474,700 €

225

300

375

99

132

165

50.0%

60,000 €

All sectors

65,744

98,465

131,185

31,840

47,721

63,602

90.9%

30,922,758 €

Renewable
energy
production

4,818

7,192

9,566

1,744

2,604

3,463

5.0%

933,500 €

Energy savings/ (MWh/year)

Public
transport

Primary
sector
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12.4

The Sustainable Energy and Climate Policy Plan of the
Municipality of Mieres del Camino

12.4.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 41.0 % compared to the reference year (2008) and for
the period 2030-2050 cradle reduction of 85.8% compared to 2008.

12.4.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 416: Current state play for the Municipality of Mieres del Camino

Municipality data

2008

Number of inhabitants (inhab)

44,459

Density (inhab/km2)

304.45

Surface (km2)

146.03

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption
Table 417: Estimated energy consumption per sector for the Municipality of Mieres del Camino

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

131,319,320

Domestic Sector

162,184,150

Service Sector

118,017,754

Transport Sector

325,417,222

Primary Sector
Public Sector
Total

855,170
9,882,164
747,675,780

Emissions
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Table 418: Estimated emissions (tCO2) per sector for the Municipality of Mieres del Camino

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

44,311

Domestic Sector

69,633

Service Sector

69,853

Transport Sector

87,678

Primary Sector
Public Sector
Total
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Risks and vulnerabilities
Table 419: Risks and vulnerabilities for the Municipality Mieres del Camino

POTENTIAL IMPACT

EXPOSURE

IMP 1. Increase in the Population of less than 45,000 inhabitants,
duration, frequency
26.0% over 65 years and 8.6% under 15
and intensity of heat years.
waves
Oceanic ecosystem.
MEDIUM

SENSITIVITY

ADAPTABILITY

Mieres' temperate oceanic
climate is sensitive to this impact,
taking its variables to a slightly dry
and warm climate.
The most sensitive population are
the elderly and children.
The most sensitive fauna and flora
species are those that withstand
high temperatures.

The municipality of Mieres has an
extensive green and forest heritage
that can help cushion the effects of
heat waves thanks to the shadow
effect and plant evapotranspiration.
MEDIUM

VULNERABILITY
MEDIUM
The extensive green and
forest heritage of the
municipality may
contribute to cushion
this impact.

MEDIUM
IMP 2. Reduction of
water availability for
supply and
consumption

Population of less than 45,000 inhabitants,
26.0% over 65 years and 8.6% under 15
years.

The demands for future drinking
water for the municipality are
increased compared to current
consumption.

Oceanic ecosystem.
Many green areas and gardens. More than
2,000 tree specimens, including species
that are not very tolerant to water.

The territorial and urban design
characteristics (numerous green
areas and gardens) make the
water demands necessarily high.

MEDIUM

MEDIUM

The municipal capacity to adapt to a
potential scenario of water deficit is
estimated to be moderate,
understanding that urban design
and the requirements regarding
saving and efficiency in the use of
water can contribute to significantly
reducing the demand for water. In
general, the municipality has an
adequate socioeconomic situation
to face this type of measures.

MEDIUM
Mieres presents a
medium vulnerability to
the reduction of water
availability due to its
territorial model
dominated by green
areas and landscaped
areas (public / private).

MEDIUM
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POTENTIAL IMPACT
IMP 3. Increased
destructive power of
floods

EXPOSURE
Areas affected or annexed to the deluge
areas delimited for the Caudal River.

SENSITIVITY
Various floods
HIGH

HIGH

IMP 4. Increased
virulence of forest
fires

IMP 5. Alteration of
phenology and
distribution of
biological species.
Changes in
ecosystems.

48% of the municipal area is occupied by a
forest mass of forest mass of beech, oak,
chestnut and birch, with beech and
chestnut trees being the absolute
protagonists with specimens of remarkable
size and age, being the risk of fire in the
high summer period The urban nucleus and
the urbanizations are not very close, or
even annexed, to these forest stands.
MEDIUM
The oceanic ecosystem extends in the
municipality.
LOW

ADAPTABILITY
The municipal capacity to adapt to
potential more frequent episodes
and with more damaging effects of
floods is considered low to the
extent that urban planning takes
this risk into consideration.

LOW
The type of forest, the topography The municipal capacity to adapt to
and the climatic conditions
this impact is medium.
determine a high sensitivity to this
impact.
MEDIUM
HIGH

Certain species and groups
associated with the Mieres
ecosystem are sensitive to this
impact.

The municipal capacity to adapt to
this potential impact is judged low,
due to high uncertainties.

VULNERABILITY
HIGH
Due to its characteristics,
Mieres has a special
predisposition to be
negatively affected by
this potential impact.
HIGH AVERAGE
Mieres presents a
medium-high
vulnerability to
increased virulence and
frequency of fires forest
as a potential impact
associated with climate
change.
MIDDLE-LOW

LOW
MEDIUM
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POTENTIAL IMPACT

EXPOSURE

SENSITIVITY

IMP 6. Increase in
population
health
conditions
and
morbidity
and
mortality linked to
extreme
temperatures, floods,
air pollution and other
diseases associated
with changes in the
distribution
and
phenology of species

Population of less than 45,000 inhabitants,
26.0% over 65 years old and 8.6% under 15
years old, which in the future will be
heavily aged.

Sensitivity to this type of impact is
understood as moderate since the
causative effects have a high
probability of occurrence but the
socioeconomic circumstances of
the population do they can face
them properly.

HIGH

ADAPTABILITY
The socioeconomic context of
municipality determines that its
adaptability is medium.

VULNERABILITY
HIGH AVERAGE

MEDIUM

MEDIUM

IMP 7. Infrastructure
Sensitivity to this type of impact is
Electrical infrastructure
considered moderate.
damage
Hydraulic infrastructures: WWTP, pipes,
etc.
MEDIUM
Communication infrastructures: roads, train
tracks, etc.

The socioeconomic context of the
municipality determines that its
ability to adapt is medium

HIGH AVERAGE

MEDIUM

HIGH
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans

12.4.3

Vision
Table 420: Targets for the Municipality of Mieres del Camino

Targets

2030

2040

2050

32.0%

46.9%

66.7%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-41.0%

-63.4%

-85.8%

Reduction in energy use (%)

12.4.4

Sustainable energy actions up to 2050

Table 421: The expected impact of actions per sector for the Municipality of Mieres del Camino

CO2 emission reduction
(t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal
buildings &
facilities

3,196

2,872

2,548

1,491

1,340

1,189

99.8%

12,909,004 €

Public
lighting

1,252

2,399

3,546

842

1,614

2,387

85.0%

5,129,550 €

470

329

188

219

153

88

20.0%

8,780 €

Residential
sector

60,681

89,105

117,529

28,308

41,568

54,827

78.7%

23,431,898

Commercial
sector

53,409

91,926

130,443

28,224

48,578

68,933

98.7%

2,680,104 €

Private
transport

76,882

115,187

153,492

35,831

53,683

71,535

81.6%

18,983,801 €

334

446

557

147

197

246

50.0%

70,000 €

All sectors

196,224

302,264

408,304

95,062

147,133

199,203

85.8%

63,213,137 €

Renewable
energy
production

4,836

8,766

12,695

1,750

3,173

4,596

2.0%

1,155,000 €

Energy savings/ (MWh/year)

Public
transport

Primary
sector
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12.5

The Sustainable Energy and Climate Policy Plan of the
municipality of Navia

12.5.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 46.6% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 81.2% compared to 2008.

12.5.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 422: Current state play for the municipality of Navia

Municipality data

2008

Number of inhabitants (inhab)

9,190

Density (inhab/km2)

145.62

Surface (km2)

63.11

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption
Table 423: Estimated energy consumption for the municipality of Navia

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

315,089,114

Domestic Sector

33,261,996

Service Sector

54,187,858

Transport Sector

90,163,766

Primary Sector

2,246,662

Public Sector

4,407,698

Total
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Emissions
Table 424: Estimated emissions (tCO2) per sector for the municipality of Navia

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

198,615

Domestic Sector

14,281

Service Sector

33,689

Transport Sector

26,556

Primary Sector

1,482

Public Sector

2,204

Total
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Risks and vulnerabilities
Table 425: Risks and vulnerabilities for the Municipality Navia

POTENTIAL IMPACT

EXPOSURE
Population of 9,190 inhabitants, 21.2% over 65 years
and 11.0% under 15 years.

Oceanic ecosystem:
IMP 1. Increase in the Oceanic climate zone, it is classified as warm and
duration, frequency temperate due to the influence of the sea, so it falls
and intensity of heat within the Atlantic domain. High rainfall area. The
waves
potential vegetation of the coastal zone corresponds
to carbayedas, also appearing dune and marsh
vegetation.
MEDIUM

Population of 9,190 inhabitants, 21.2% over 65 years
and 11.0% under 15 years.
IMP 2. Reduction of
water availability for
supply and
consumption

Oceanic climate zone, it is classified as warm and
temperate due to the influence of the sea, so it falls
within the Atlantic domain. High rainfall area. The
potential vegetation of the coastal zone corresponds
to carbayedas, also appearing dune and marsh
vegetation.
MEDIUM

SENSITIVITY

ADAPTABILITY
The municipality of Navia has a
Navia's temperate oceanic
large green and forest heritage and
climate is sensitive to this impact, the coastal area that can help
taking its variables to a slightly
cushion the effects of heat waves.
dry and warm climate.
Humid climates suffer less quantity
The most sensitive population are and intensity of heat waves since
the elderly and children.
the greater amount of atmospheric
The most sensitive fauna and
water, either in the form of water
flora species are those that
vapor or water that forms clouds,
withstand high temperatures.
helps regulate atmospheric
temperatures
MEDIUM
HIGH
The municipal capacity to adapt to
a potential scenario of water deficit
is estimated to be moderate,
The future demand for drinking
understanding that urban design
water for the municipality of
and the requirements regarding
Navia is maintained with respect
saving and efficiency in the use of
to current consumption.
water can contribute to
significantly reducing the demand
for water.
In general, the municipality has an
adequate socioeconomic situation
MEDIUM
to face this type of measures.

VULNERABILITY
MEDIUM -LOW
The coastal area
and the extensive
green and forest
heritage of the
municipality may
contribute to
cushioning this
impact.

MEDIUM
Navia presents a
medium
vulnerability to
the reduction of
water availability
due to its
territorial model
dominated by
green areas and
landscaped areas
(public / private)

MEDIUM
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POTENTIAL IMPACT

EXPOSURE

IMP 3. Increased
destructive power of
floods

Navia is an area of significant potential risk of
flooding due to the Navia river that runs in the
vicinity of the Navia council. Areas affected or
annexed to the deluge areas delimited for the Navia
River

SENSITIVITY

Historical floods: 3
HIGH

HIGH

IMP 4. Increased
virulence of forest
fires

47.2% of the municipal surface of Navia is occupied
by forest mass. The potential vegetation of the
coastal zone corresponds to carbayedas, also
appearing dune and marsh vegetation. In the
mountainous area, the rebollares dominate with
alternation with birches. The urban nucleus and the
urbanizations are very close, or even annexed, to
these forest stands.

ADAPTABILITY

VULNERABILITY
HIGH

The municipal capacity to adapt to
potential more frequent episodes
and with more damaging effects of
floods is considered low to the
extent that urban planning takes
this risk into consideration.
LOW

The type of forest, the
topography and the climatic
conditions determine a high
sensitivity to this impact. Area
classified as High Risk.

The municipal capacity to adapt to
this impact is medium.

HIGH

MEDIUM

Certain species and groups
associated with the Navia
ecosystem are sensitive to this
impact.

The municipal capacity to adapt to
this potential impact is considered
low, due to the high uncertainties.

HIGH
IMP 5. Alteration of
phenology and
distribution of
biological species.
Changes in
ecosystems.

The oceanic ecosystem extends widely in the
municipality.
LOW
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MEDIUM

Because of its
characteristics,
Navia has a
special
predisposition to
be negatively
affected by this
potential impact.

HIGH
Navia presents a
high vulnerability
to the increase in
virulence and
frequency of
forest fires as a
potential impact
associated with
climate change.

MEDIUM -LOW

LOW
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POTENTIAL IMPACT
IMP 6. Increase in
population
health
conditions
and
morbidity
and
mortality linked to
extreme
temperatures, floods,
air pollution and
other
diseases
associated
with
changes
in
the
distribution
and
phenology of species

EXPOSURE

SENSITIVITY

ADAPTABILITY

VULNERABILITY

Sensitivity to this type of impact
is considered moderate since the The socioeconomic context of the
Population of 9,190 inhabitants, 21.2% over 65 years Causing effects have a high
municipality determines that its
and 11.0% under 15 years, which in the future will
probability of occurrence, but the adaptability is moderate.
be heavily aged.
socioeconomic circumstances of
the population mean that they
HIGH
can adequately face them.
MEDIUM
MEDIUM

Electrical infrastructure:
IMP 7. Infrastructure Hydraulic infrastructures: WWTP, pipes, etc.
Communication infrastructures: roads, train, etc.
damage
MEDIUM
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Sensitivity to this type of impact
is considered moderate.

MEDIUM

The socioeconomic context of the
municipality determines that its
adaptability is medium.

HIGH AVERAGE

MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.5.3

Vision
Table 426: Targets for the municipality of Navia

Targets

2030

2040

2050

40.2%

51.6%

69.8%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-46.6%

-63.9%

-81.2%

Reduction in energy use (%)

12.5.4

Sustainable energy actions up to 2050
Table 427: The expected impact of actions per sector for the municipality of Navia

CO2 emission reduction
(t/year)

Sector

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal
buildings
and
facilities

1,588

1,838

2,088

741

857

974

99.7%

4,214,111 €

Public
lighting

760

1,097

1,435

511

739

966

85.0%

4,075,565 €

Public
transport

285

239

194

133

112

90

99.8%

18,000 €

Residential
sector

21,264

22,917

24,570

9,920

10,691

11,462

80.3%

19,243,056

Commercial
sector

26,605

39,502

52,399

14,059

20,875

27,690

82.2%

547,513 €

Private
transport

22,775

34,573

46,371

10,614

16,112

21,611

81.4%

5,594,683 €

Primary
sector

1,008

1,345

1,681

445

593

741

50.0%

65,000 €

All sectors

74,284

101,511

128,737

36,422

49,978

63,534

81.2%

33,757,929 €

Renewable
energy
production

9,027

9,678

10,330

3,268

3,504

3,739

4.8%

1,205,000 €

Energy savings/ (MWh/year)
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12.6

The Sustainable Energy and Climate Policy Plan of the
municipality of Parres

12.6.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 40.6% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 85.0% compared to 2008.

12.6.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 428: Current state play for the municipality of Parres

Municipality data

2008

Number of inhabitants (inhab)

5,842

Density (inhab/km2)

46.34

Surface (km2)

126.08

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption
Table 429: Estimated energy consumption per sector in the municipality of Parres

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

36,048,418

Domestic Sector

21,169,046

Service Sector

13,383,977

Transport Sector

47,634,663

Primary Sector
Public Sector
Total

404,576
2,219,730
120,860,411

Emissions
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Table 430: Estimated emissions (tCO2) per sector for the municipality of Parres

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

10,380

Domestic Sector

9,075

Service Sector

6,554

Transport Sector

12,526

Primary Sector

193

Public Sector

1,209

Total

39,937
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Risks and vulnerabilities
Table 431: Risks and vulnerabilities for the Municipality Parres

POTENTIAL IMPACT

EXPOSURE
Population of 5,842 inhabitants, 25.6%
over 65 years and 10.9% under 15 years.

SENSITIVITY

Parres' temperate oceanic climate is
sensitive to this impact, taking its
Oceanic ecosystem:
variables to a slightly dry and warm
Oceanic climate zone (mild temperatures climate.
IMP 1. Increase in the
and abundant rainfall) that becomes more The most sensitive population are the
duration, frequency
continental (large temperature
elderly and children.
and intensity of heat
differences summer / winter, night / day) The most sensitive fauna and flora
waves
inland. The potential vegetation of the
species are those that withstand high
mountain area dominates the beech
temperatures.
forests, with some scattered ridges.
MEDIUM
MEDIUM
Population of 5,842 inhabitants, 25.6%
over 65 years and 10.9% under 15 years.

IMP 2. Reduction of
water availability for
supply and
consumption

ADAPTABILITY

The municipality of Parres has an
MEDIUM -LOW
extensive green and forest
heritage that can help cushion the
effects of heat waves thanks to the
The extensive green
shadow effect and plant
and forest heritage
evapotranspiration.
of the municipality
may contribute to
cushion this impact.
HIGH

The municipal capacity to adapt to
a potential scenario of water
deficit is considered moderate,
The future demand for drinking water for
Oceanic ecosystem: Oceanic climate zone
understanding that the urban
the municipality is not expected to
(mild temperatures and abundant rainfall)
design and the demands regarding
increase compared to current
that becomes more continental (large
saving and efficiency in the use of
consumption.
temperature differences summer / winter,
water can significantly reduce the
night / day) inland. The potential
demand for water.
vegetation of the mountain area
The municipality has, in general, an
dominates the beech forests, with some
adequate socioeconomic situation
scattered ridges.
to face this type of measures.
LOW
MEDIUM
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VULNERABILITY

MEDIUM -LOW
Parres presents a
medium-low
vulnerability to the
reduction of water
availability due to its
territorial model
dominated by green
areas and
landscaped areas
(public / private)

MEDIUM
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POTENTIAL IMPACT

IMP 3. Increased
destructive power of
floods

EXPOSURE

Areas affected or annexed to the
delimitable flooded areas for the Sella
River and the Piloña River.

SENSITIVITY

Historical floods:
The council of Parres is an area of
significant potential risk of flooding due
to the Sella and Piloña rivers that run in
the vicinity of the council.

HIGH
HIGH

ADAPTABILITY

VULNERABILITY

The municipal capacity to adapt to
potential more frequent episodes
and with more damaging effects of
floods is considered low as urban
planning takes this risk into
account.

HIGH
Due to its
characteristics,
Parres has a special
predisposition to be
negatively affected
by this potential
impact.

LOW

HIGH

IMP 4. Increased
virulence of forest
fires

5.3% of the municipal area of Parres is
occupied by a forest mass of beech and
scattered groves, being the risk of fire in
the high summer period. The urban
nucleus and the urbanizations are very
close, or even annexed, to these forest
stands.

The type of forest, the topography and
The municipal capacity to adapt to
the climatic conditions determine a high this impact is medium.
sensitivity to this impact.
The council of Parres is located within an
area classified as High Risk.
HIGH

HIGH
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MEDIUM

Parres presents a
high vulnerability to
the increase in
virulence and
frequency of forest
fires as a potential
impact associated
with climate change.
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POTENTIAL IMPACT
IMP 5. Alteration of
phenology and
distribution of
biological species.
Changes in
ecosystems.
IMP 6. Increase in
population
health
conditions
and
morbidity
and
mortality linked to
extreme
temperatures, floods,
air pollution and
other
diseases
associated
with
changes
in
the
distribution
and
phenology of species

EXPOSURE
The oceanic ecosystem extends widely in
the municipality.
MEDIUM

Population of 5,842 inhabitants, 25.6%
over 65 years and 10.9% under 15 years,
which in the future will be heavily aged.
HIGH

SENSITIVITY

ADAPTABILITY

Certain species and groups associated
with the Parres ecosystem are sensitive
to this impact.

The municipal capacity to adapt to
this potential impact is considered
low, due to the high uncertainties.

MEDIUM

LOW

Sensitivity to this type of impact is
understood to be moderate since the
causative effects have a high probability
of occurrence but the socioeconomic
circumstances of the population mean
that they can adequately face them.

The socioeconomic context of the
municipality determines that its
adaptability is moderate.

VULNERABILITY

MEDIUM

HIGH AVERAGE

MEDIUM
MEDIUM

Electrical infrastructure:
IMP 7. Infrastructure Hydraulic infrastructures: WWTP, pipes,
etc.
damage
Communication infrastructures: Roads,
train, etc.
HALF

Sensitivity to this type of impact is
considered moderate.

The socioeconomic context of the
municipality determines that its
adaptability is medium.

HALF

HALF
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.6.3

Vision
Table 432: Targets for the municipality of Parres

Targets

2030

2040

2050

39.1%

57.8%

81.9%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-40.6%

-62.8%

-85.0%

Reduction in energy use (%)

12.6.4

Sustainable energy actions up to 2050
Table 433: The expected impact of actions per sector for the municipality of Parres

Energy savings/ (MWh/year)
Sector

2030

2040

2050

CO2 emission reduction
(t/year)
2030

2040

2050

CO2
percentage
reduction in
2050

Budget (in €)

Municipal
buildings
and facilities

1,187

1,613

2,040

331

450

569

99.7%

1,066,000 €

Public
lighting

388

561

733

261

377

493

85.0%

3,500,000 €

Public
transport

27

74

121

13

34

56

98.0%

30,000 €

Residential
sector

7,769

11,758

15,747

3,624

5,485

7,346

80.9%

4,259,428

Commercial
sector

5,025

8,606

12,186

2,655

4,548

6,440

98.3%

201,000 €

Private
transport

10,868

16,306

21,743

5,065

7,599

10,133

80.9%

6,544,833 €

Primary
sector

131

175

219

58

77

96

50.0%

70,000 €

All sectors

25,395

39,092

52,789

12,007

18,571

25,134

85.0%

15,671,262 €

Renewable
energy
production

2,090

4,593

7,096

757

1,663

2,569

8.7%

693,500 €
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12.7

The Sustainable Energy and Climate Policy Plan of the
municipality of Ponga

12.7.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 48.5% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 85.4% compared to 2008.

12.7.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 434. Current state play for the municipality of Ponga

Municipality data

2008

Number of inhabitants (inhab)

678

Density (inhab/km2)

3.29

Surface (km2)

205.98

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption
Table 435: Energy consumption per sectors for the municipality of Ponga

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

682,139

Domestic Sector

1,870,957

Service Sector

161,387

Transport Sector

5,713,214

Primary Sector

1,138,675

Public Sector
Total
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Emissions
Table 436: Emissions (tCO2) per sector for the municipality of Ponga

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

148

Domestic Sector

862

Service Sector

63

Transport Sector

1,196

Primary Sector

281

Public Sector

175

Total
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Risks and vulnerabilities
Table 437: Risks and vulnerabilities for the Municipality Ponga

POTENTIAL IMPACT

IMP 1. Increase in the
duration, frequency and
intensity of heat waves

IMP 2. Reduction of water
availability for supply and
consumption

EXPOSURE

SENSITIVITY

Population of 678 inhabitants,
31.6% over 65 years old and
4.3% under 15 years old.
Oceanic ecosystem:
Oceanic climate zone (mild
temperatures and abundant
rainfall) that becomes more
continental (large temperature
differences summer / winter,
night / day) inland. In the
vegetation of the mountain area
predominates the beech forests,
with some scattered ridges.

Ponga's temperate oceanic climate is
sensitive to this impact, extreme its
variables towards a slightly dry and
warm climate.
The most sensitive population are
the elderly and children.
The most sensitive fauna and flora
species are those that withstand
high temperatures.

MEDIUM
Population of 678 inhabitants,
31.6% over 65 years old and
4.3% under 15 years old
Oceanic ecosystem: Oceanic
climate zone (mild temperatures
and abundant rainfall) that
becomes more continental (large
temperature differences summer
/ winter, night / day) inland. In
the vegetation of the mountain
area predominates the beech
forests, with some scattered
ridges.

MEDIUM

MEDIUM

MEDIUM

The future demand for drinking
water for the municipality increases
with respect to current
consumption.
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ADAPTABILITY

The municipality of Ponga has an
extensive green and forest heritage that
can help cushion the effects of heat
waves thanks to the shadow effect and
plant evapotranspiration.

VULNERABILITY

MEDIUM-LOW
The extensive green
and forest heritage of
the municipality may
contribute to cushion
this impact.

HIGH

The municipal capacity to adapt to a
potential scenario of water deficit is
estimated to be moderate,
understanding that urban design and
the requirements regarding saving and
efficiency in the use of water can
contribute to significantly reducing the
demand for water.
In general, the municipality has an
adequate socioeconomic situation to
face this type of measures.
MEDIUM

MEDIUM
Ponga presents a
medium vulnerability to
the reduction of water
availability due to its
territorial model
dominated by green
areas and landscaped
areas (public / private)
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POTENTIAL IMPACT

IMP 3. Increased
destructive power of
floods

EXPOSURE

SENSITIVITY

Areas affected or annexed to the
delimitable flood areas defined
for the Sella River and its
tributary Ponga.
Historical floods:

LOW

LOW

ADAPTABILITY

LOW
The municipal capacity to adapt to
potential more frequent episodes and
with more damaging effects of floods is
considered high as urban planning takes
this risk into account.
MEDIUM

IMP 4. Increased virulence
of forest fires

59,4% of the municipal area of
Ponga is occupied by a forest
mass of beech, oak, chestnut and
birch forest, with beech and
chestnut trees being the
absolute protagonists with
specimens of remarkable size
and age, being the risk of fire in
the high summer period. The
urban nucleus and the
urbanizations are very close, or
even annexed, to these forest
stands.
HIGH

IMP 5. Alteration of
phenology and
distribution of biological
species. Changes in
ecosystems.

The ocean ecosystem extends
widely in the municipality.

VULNERABILITY

Due to its
characteristics does not
present a special
predisposition to be
negatively affected by
this potential impact.

HIGH
The type of forest, the topography
and the climatic conditions
determine a high sensitivity to this
impact.

The municipal capacity to adapt to
this impact is medium.

HIGH
Certain species and groups
associated with the Ponga
ecosystem are sensitive to this
impact.

MEDIUM

MEDIUM

LOW

The municipal capacity to adapt to this
potential impact is judged low, due to
the high uncertainties.

Ponga presents a high
vulnerability to the
increase in virulence
and frequency of forest
fires as a potential
impact associated with
climate change.

MEDIUM -LOW

LOW
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POTENTIAL IMPACT

EXPOSURE

SENSITIVITY

IMP
6.
Increase
in
population
health
conditions and morbidity
and mortality linked to
extreme
temperatures,
floods, air pollution and
other diseases associated
with changes in the
distribution and phenology
of species

IMP
7.
damage

Sensitivity to this type of impact is
understood as moderate since the
Population of 678 inhabitants,
causative effects have a high
31.6% over 65 years old and
probability of occurrence but the
4.3% under 15 years old, which
socioeconomic circumstances of the
in the future will be heavily aged. population mean that they can
adequately face them.
HIGH
MEDIUM
Electrical infrastructure:
Hydraulic infrastructures:
Sensitivity to this type of impact is
Infrastructure WWTP, pipes, etc.
Communication infrastructures: considered moderate.
roads, train, etc.
MEDIUM

MEDIUM

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

ADAPTABILITY

VULNERABILITY

The socioeconomic context of the
municipality determines that its
adaptability is moderate.
HIGH AVERAGE
MEDIUM

The socioeconomic context of the
municipality determines that its
adaptability is medium.
MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.7.3

Vision
Table 438: Targets for the municipality of Ponga

Targets

2030

2040

2050

44.8%

59.4%

83.8%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-48.5%

-67.0%

-85.4%

Reduction in energy use (%)

12.7.4

Sustainable energy actions up to 2050
Table 439: The expected impact of actions per sector for the municipality of Ponga

Energy savings/
(MWh/year)

CO2 emission
reduction (t/year)

2030

2040

2050

2030

2040

2050

CO2
percentage
reduction
in 2050

Municipal buildings and
facilities

89

114

140

42

53

65

91.8%

283,073 €

Public lighting

94

109

123

64

73

83

85.0%

1,116,492 €

Public transport

6

18

31

1

4

7

98.6%

1,500 €

Residential sector

1,128

1,396

1,664

526

651

776

90.1%

607,642

Commercial sector

47

74

101

25

39

53

85.0%

12,510 €

2,401

3,743

5,085

508

793

1,077

90.0%

13,864 €

356

475

593

84

112

140

50.0%

30,000 €

4,122

5,930

7,738

1,250

1,726

2,202

85.4%

2,065,081 €

116

209

302

36

66

95

3.7%

177,500 €

Sector

Private transport
Primary sector
All sectors
Renewable energy
production

12.8

Budget (in
€)

The Sustainable Energy and Climate Policy Plan of the
municipality of Santo Adriano

12.8.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 45.0% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 91.7% compared to 2008.

12.8.2

Current state of play

The baseline year, which has been used to estimate CO2 emissions: 2008.
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The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 440: Current state play for the municipality of Santo Adriano

Municipality data

2008

Number of inhabitants (inhab)

268

Density (inhab/km2)

11.86

2

Surface (km )

22.60

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption
Table 441: Estimated energy consumption per sectors in the municipality of Santo Adriano

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

686,214

Domestic Sector

739,552

Service Sector

3,815,992

Transport Sector

2,722,938

Primary Sector

731,506

Public Sector

175,356

Total

8,871,558

Emissions
Table 442: Estimated emissions (tCO2) per sector in the municipality of Santo Adriano

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

349

Domestic Sector

341

Service Sector

2,541

Transport Sector

672

Primary Sector

460

Public Sector

98

Total
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Risks and vulnerabilities
Table 443: Risks and vulnerabilities for the Municipality of Santo Adriano

POTENTIAL IMPACT
EXPOSURE
IMP 1. Increase in the
Population of 268 inhabitants, 34.3% over
duration, frequency and 65 years old and 3.0% under 15 years old.
intensity of heat waves
Oceanic ecosystem:
Oceanic climate zone (mild temperatures
and abundant rainfall) that becomes more
continental (large temperature
differences summer / winter, night / day)
inland. The potential vegetation of the
mountain area dominates the mixed
forests of chestnut and oak.

IMP 2. Reduction of
water availability for
supply and
consumption

MEDIUM
Population of 268 inhabitants, 34.3% over
65 years old and 3.0% under 15 years old.
Oceanic ecosystem: Zone of oceanic
climate (mild temperatures and abundant
rainfall) that becomes more continental
(large temperature differences summer /
winter, night / day) inland. The potential
vegetation of the mountain area
dominates the mixed forests of chestnut
and oak.

SENSITIVITY
Santo Adriano's temperate
oceanic climate is sensitive to this
impact, taking its variables to a
slightly dry and warm climate.
The most sensitive population are
the elderly and children.
The most sensitive fauna and flora
species are those that withstand
high temperatures.

ADAPTABILITY
The municipality of Santo Adriano has an
extensive green and forest heritage that
can help cushion the effects of heat
waves thanks to the shadow effect and
plant evapotranspiration.

HIGH

VULNERABILITY
MEDIUM -LOW
The extensive
green and forest
heritage of the
municipality may
contribute to
cushion this
impact.

MEDIUM

The future demand for drinking
water for the municipality remains
stable with respect to current
consumption.
MEDIUM

The municipal capacity to adapt to a
potential scenario of water deficit is
considered moderate, understanding
that the urban design and the demands
regarding saving and efficiency in the use
of water can significantly reduce the
demand for water.
The municipality has, in general, an
adequate socioeconomic situation to
face this type of measures.
MEDIUM

MEDIUM
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MEDIUM
Santo Adriano
presents a
medium
vulnerability to the
reduction of water
availability due to
its territorial
model dominated
by green areas and
landscaped areas
(public / private)
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POTENTIAL IMPACT
IMP 3. Increased
destructive power of
floods

EXPOSURE
Areas affected or annexed to the deluge
areas delimited for the Trubia River

SENSITIVITY
Historical floods:

HIGH
HIGH

ADAPTABILITY
The municipal capacity to adapt to
potential more frequent episodes and
with more damaging effects of floods is
considered low as urban planning takes
this risk into account.
LOW

IMP 4. Increased
virulence of forest fires

40.0% of the municipal area of Santo Adriano is
occupied by a mixed forest such as chestnut, oak,
beech, and hazelnut, being the risk of fire in the high
summer period. The urban nucleus and the
urbanizations are very close, or even annexed, to
these forest stands.

The type of forest, the topography The municipal capacity to
and the climatic conditions
adapt to this impact is
determine a high sensitivity to this medium.
impact.

Santo Adriano
presents a high
vulnerability to the
increase in
virulence and
frequency of forest
fires as a potential
impact associated
with climate
change.

HIGH

MEDIUM

Certain species and groups
associated with the Santo Adriano
ecosystem are very sensitive to
this impact.

The municipal capacity to
adapt to this potential impact
is judged low, due to high
uncertainties.

MEDIUM

MEDIUM

HIGH

IMP 5. Alteration of
phenology and
distribution of
biological species.
Changes in ecosystems.

The ocean ecosystem extends
widely in the municipality.
MEDIUM
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VULNERABILITY
HIGH
Due to its
characteristics has
a special
predisposition to
be negatively
affected by this
potential impact.
.
HIGH

MEDIUM
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POTENTIAL IMPACT
IMP 6. Increase in
population
health
conditions
and
morbidity and mortality
linked
to
extreme
temperatures, floods,
air pollution and other
diseases associated with
changes
in
the
distribution
and
phenology of species

EXPOSURE
SENSITIVITY
Population of 268 inhabitants, 34.3% over 65 years
old and 3.0% under 15 years old, which in the future
will be heavily aged.
Sensitivity to this type of impact is
understood to be moderate since
HIGH
the causative effects have a high
probability of occurrence but the
socioeconomic circumstances of
the population mean that they can
adequately face them.

ADAPTABILITY
The socioeconomic context of
the municipality determines
that its adaptability is
moderate.

VULNERABILITY
HIGH AVERAGE

MEDIUM

MEDIUM

IMP 7. Infrastructure Electrical infrastructure:
Hydraulic infrastructures: WWTP, pipes,
damage
etc.
Communication infrastructures: roads,
train, etc.

Sensitivity to this type of impact is
considered moderate.

The socioeconomic context of the
municipality determines that its
adaptability is medium.

HALF

MEDIUM

MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.8.3

Vision
Table 444: Targets for the municipality of Santo Adriano

Targets

2030

2040

2050

56.4%

79.4%

116.9%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-45.0%

-68.3%

-91.7%

Reduction in energy use (%)

12.8.4

Sustainable energy actions up to 2050
Table 445: The expected impact of actions per sector for the municipality of Santo Adriano

Energy savings/
(MWh/year)
Sector

CO2 emission
reduction (t/year)

CO2
percentage
reduction
in 2050

Budget (in
€)

2030

2040

2050

2030

2040

2050

60

64

68

28

30

32

99.0%

172,000 €

Public lighting

37

59

80

25

39

54

85.0%

99,315 €

Public transport

3

8

12

1

2

3

96.8%

14,575 €

Residential sector

298

447

596

139

209

278

81.6%

341,882

Commercial sector

2,356

3,568

4,779

1,245

1,885

2,526

99.4%

161,385 €

Private transport

1,287

2,175

3,064

272

461

649

96.6%

319,046 €

584

778

973

138

184

230

50.0%

40,000 €

4,625

7,098

9,572

1,848

2,810

3,771

91.7%

1,148,203 €

106

189

272

33

59

86

1.6%

206,000 €

Municipal
facilities

buildings

and

Primary sector
All sectors
Renewable
production

12.9

energy

The Sustainable Energy and Climate Policy Plan of the
municipality of San Martín del Rey Aurelio

12.9.1

Introduction

The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 44.0% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 87.8% compared to 2008.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 648

12.9.2

Current state of play

The year 2008 has been selected as the reference year, since it is the most recent year for which more
complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 446: Current state play for the municipality of San Martín del Rey Aurelio

Municipality data

2008

Number of inhabitants (inhab)

18,810

2

Density (inhab/km )

335.11

Surface (km2)

56.13

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting.
Energy Consumption for each sector in the baseline year 2008
Table 447: Estimated energy consumption per sector in San Martín del Rey Aurelio

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

44,484,700

Domestic Sector

68,617,914

Service Sector

14,267,165

Transport Sector

129,303,504

Primary Sector

224,951

Public Sector

8,984,594

Total

265,882,829

Emissions for each sector in the baseline year 2008
Table 448: Estimated emissions (tCO2) per sector in San Martín del Rey Aurelio

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

10,292

Domestic Sector

27,417

Service Sector

6,427

Transport Sector

27,323

Primary Sector

90

Public Sector

4,592

Total

76,141
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Risks and vulnerabilities
Table 449: Risks and vulnerabilities of the Municipality San Martín dl Rey Aurelio

POTENTIAL IMPACT
IMP 1. Increase in the
duration, frequency and
intensity of heat waves

IMP 2. Reduction of
water availability for
supply and consumption

EXPOSURE
Population of 18,810 inhabitants, 23.6% over
65 years old and 8.5% under 15 years old.

SENSITIVITY
SMRA's temperate oceanic climate
is sensitive to this impact, limiting
its variables to a slightly dry and
Oceanic ecosystem:
warm climate.
Oceanic climate zone (mild temperatures and The most sensitive population are
abundant rainfall) that becomes more
the elderly and children.
continental (large temperature differences
The most sensitive fauna and flora
summer / winter, night / day) inland. The
species are those that withstand
potential vegetation of the mountain area
high temperatures.
dominates the oak, chestnut, beech and birch
forests.
MEDIUM
MEDIUM
Population of 18,810 inhabitants, 23.6% over
65 years old and 8.5% under 15 years old.
Oceanic ecosystem: Zone of oceanic climate
(mild temperatures and abundant rainfall)
that becomes more continental (large
temperature differences summer / winter,
night / day) inland. The potential vegetation
of the mountain area dominates the oak,
chestnut, beech and birch forests.

The future demand for drinking
water for the municipality is
maintained with respect to current
consumption.

MEDIUM

MEDIUM

ADAPTABILITY
The municipality of SMRA has an
extensive green and forest
heritage that can help cushion
the effects of heat waves thanks
to the shadow effect and plant
evapotranspiration.

VULNERABILITY
MEDIUM -LOW
The extensive green
and forest heritage
of the municipality
may contribute to
cushion this impact.

HIGH

The municipal capacity to adapt
to a potential scenario of water
deficit is estimated to be
moderate, understanding that
urban design and the
requirements regarding saving
and efficiency in the use of water
can contribute to significantly
reducing the demand for water.
In general, the municipality has
an adequate socioeconomic
situation to face this type of
measures.

MEDIUM
SMRA presents a
medium
vulnerability to the
reduction of water
availability due to its
territorial model
dominated by green
areas and
landscaped areas
(public / private)

HALF
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POTENTIAL IMPACT
IMP 3. Increased
destructive power of
floods

EXPOSURE
Affected areas or annexed to the delimitable
flooded areas for the Nalón river.

SENSITIVITY
Historical floods:

HIGH
HIGH

IMP 4. Increased
virulence of forest fires

41.5% of the SMRA municipal area is
occupied by a forest mass of forest mass of
oak, chestnut, beech or birch forests, being
the risk of fire in the high summer period. The
urban nucleus and the urbanizations are very
close, or even annexed, to these forest
stands.

The type of forest, the topography
and the climatic conditions
determine a high sensitivity to this
impact.

ADAPTABILITY
The municipal capacity to adapt
to potential more frequent
episodes and with more
damaging effects of floods is
considered low to the extent that
urban planning takes this risk into
consideration.
LOW
The municipal capacity to adapt
to this impact is medium.

The ocean ecosystem extends
widely in the municipality.
LOW

MEDIUM
MEDIUM

Certain species and groups
associated with the SMRA
ecosystem are sensitive to this
impact.

The municipal capacity to adapt
to
this potential impact is judged
low, due to high uncertainties.

MEDIUM

LOW
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SMRA due to its
characteristics has a
special
predisposition to be
negatively affected
by this potential
impact.

HIGH AVERAGE

MEDIUM

IMP 5. Alteration of
phenology and
distribution of biological
species. Changes in
ecosystems.

VULNERABILITY
HIGH

SMRA presents a
medium-high
vulnerability to the
increase in virulence
and frequency of
forest fires as a
potential impact
associated with
climate change.

MEDIUM-LOW
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POTENTIAL IMPACT
IMP 6. Increase in
population
health
conditions and morbidity
and mortality linked to
extreme temperatures,
floods, air pollution and
other diseases associated
with changes in the
distribution
and
phenology of species
IMP 7.
damage

EXPOSURE
Population of 18,810 inhabitants, 23.6% over
65 years old and 8.5% under 15 years old,
which in the future will be heavily aged.
HIGH

SENSITIVITY
Sensitivity to this type of impact is
understands moderately since the
Causing effects have a high
probability of occurrence, but the
socioeconomic circumstances of
the population mean that they can
be adequately addressed.

ADAPTABILITY
VULNERABILITY
The socioeconomic context of the HIGH AVERAGE
municipality determines that its
adaptability is moderate.

MEDIUM

MEDIUM

Infrastructure Electrical infrastructure:
Hydraulic infrastructures: WWTP, pipes, etc.
Communication infrastructures:
roads, train, etc.

Sensitivity to this type of impact is
understands moderate.

The socioeconomic context of the HIGH
municipality determines that its
adaptability is medium.

MEDIUM

MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.9.3

Vision
Table 450: Targets for the municipality of San Martín del Rey Aurelio

Targets

2030

2040

2050

Reduction in energy use (%)

27.3%

37.4%

54.5%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-44.0%

-65.9%

-87.8%

12.9.4

Sustainable energy actions up to 2050
Table 451: The expected impact of actions per sector in San Martín del Rey Aurelio

Energy savings/
(MWh/year)

CO2 emission reduction
(t/year)

CO2
percentage
reduction
in 2050

Budget (in
€)

Sector

2030

2040

2050

2030

2040

2050

Municipal
buildings and
facilities

3,224

4,157

5,090

1,504

1,939

2,374

99.6%

8,254,198 €

Public lighting

1,167

1,823

2,480

785

1,227

1,669

85.0%

3,225,272 €

293

396

498

137

184

232

94.8%

10,554 €

Residential sector

27,427

38,449

49,470

12,795

17,936

23,078

84.2%

10,360,576

Commercial sector

5,240

8,642

12,045

2,769

4,567

6,365

99.0%

290,064 €

Private transport

23,494

37,521

51,547

10,949

17,486

24,023

87.9%

6,982,360 €

61

82

102

27

36

45

50.0%

60,000 €

All sectors

60,906

91,069

121,232

28,966

43,376

57,787

87.8%

29,183,023 €

Renewable energy
production

5,033

8,740

12,448

1,822

3,164

4,506

6.8%

1,371,500 €

Public transport

Primary sector

12.10

The Sustainable Energy and Climate Policy Plan of the
municipality of Villaviciosa

12.10.1 Introduction
The purpose of the Action Plan against Climate Change and Sustainable Energy will mean a reduction
in CO2 emissions for the 2020-2030 period of 44.9% compared to the reference year (2008) and for the
period 2030-2050 cradle reduction of 89.7% compared to 2008.

D3.4: English Summaries of the Sustainable Energy and Climate Policy Plans for 2050

Page | 653

12.10.2 Current state of play
The baseline year, which has been used to estimate CO2 emissions: 2008.
The year 2008 has been selected as the reference year, since it is the first most recent year for which
more complete data are available.
This year constitutes the starting point to compare, in the future, the relevant data and indicators
regarding the impacts and risks associated with climate change as well as its adaptation measures.
Table 452: Current state play for the municipality of Villaviciosa

Municipality data

2008

Number of inhabitants (inhab)

14,639

Density (inhab/km2)

53.00

Surface (km2)

276.23

Climate Plans
There are no previous Climate or Energy Plans. Only punctual measures were carried out in the
municipality, specifically energy saving measures in public lighting
Energy Consumption
Table 453: Estimated energy consumption in the municipality of Villaviciosa

Sector

Estimated energy consumption (kWh) in 2008

Industrial Sector

90,378,959

Domestic Sector

53,402,321

Service Sector

31,529,013

Transport Sector

126,130,608

Primary Sector

1,341,853

Public Sector

6,844,081

Total

309,626,835

Emissions
Table 454: Estimated emissions (tCO2) per sector for the municipality of Villaviciosa

Sector

Estimated CO2 emissions (tCO2) in 2008

Industrial Sector

26,056

Domestic Sector

22,894

Service Sector

15,560

Transport Sector

33,260

Primary Sector
Public Sector
Total
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Risks and vulnerabilities
Table 455: Risks and vulnerabilities of the Municipality Villaviciosa

POTENTIAL IMPACT
IMP 1. Increase in the duration,
frequency and intensity of heat
waves

IMP 2. Reduction of water
availability for supply and
consumption

EXPOSURE
SENSITIVITY
Population of 14,639 inhabitants, The temperate oceanic climate of
27.2% over 65 years old and 8.9% Villaviciosa is sensitive to this impact,
under 15 years old.
extreme its variables towards a slightly
dry and warm climate.
Oceanic ecosystem:
The most sensitive population are the
Oceanic climate zone (mild
elderly and children.
temperatures and abundant
The most sensitive fauna and flora
rainfall) that becomes more
species are those that withstand high
continental (large temperature
temperatures.
differences summer / winter,
night / day) inland. The potential MEDIUM
vegetation of the coastal area is
dominated by chestnut, oak,
alder and birch.
MEDIUM
Population of 14,639 inhabitants,
27.2% over 65 years old and 8.9%
under 15 years old.
Oceanic ecosystem: Zone of
oceanic climate (mild
temperatures and abundant
rainfall) that becomes more
continental (large temperature
differences summer / winter,
night / day) inland. The potential
vegetation of the coastal area is
dominated by chestnut, oak,
alder and birch.

The future demand for drinking water
for the municipality increases with
respect to current consumption.

MEDIUM

ADAPTABILITY
The municipality of Villaviciosa
has an extensive green and
forest heritage that can help
cushion the effects of heat
waves thanks to the shadow
effect and plant
evapotranspiration.

VULNERABILITY
MEDIUM -LOW
The extensive green
and forest heritage of
the municipality may
contribute to cushion
this impact.

HIGH

The municipal capacity to adapt
to a potential scenario of water
deficit is estimated to be
moderate, understanding that
urban design and the
requirements regarding saving
and efficiency in the use of
water can contribute to
significantly reducing the
demand for water.
In general, the municipality has
an adequate socioeconomic
situation to face this type of
measures.

MEDIUM Villaviciosa
presents a medium
vulnerability to the
reduction of water
availability due to its
territorial model
dominated by green
areas and landscaped
areas (public /
private)

MEDIUM
MEDIUM
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POTENTIAL IMPACT
IMP 3. Increased destructive
power of floods

EXPOSURE
Areas affected or annexed to the
delimitable flooded areas for the
Sella River and its tributary
Villaviciosa.

SENSITIVITY
Historical floods:

HIGH
HIGH

IMP 4. Increased virulence of
forest fires

IMP 5. Alteration of phenology
and distribution of biological
species. Changes in ecosystems.

ADAPTABILITY
The municipal capacity to adapt
to potential more frequent
episodes and with more
damaging effects of floods is
estimated to be low to the
extent that urban planning
takes this risk into account.

VULNERABILITY
HIGH AVERAGE
Villaviciosa, due to its
characteristics,
presents a special
case.

LOW
42.4% of the municipal area of
The type of forest, the topography and The municipal capacity to adapt MEDIUM
Villaviciosa is occupied by a forest the climatic conditions determine a high to this impact is medium.
mass of forest mass of chestnut, sensitivity to this impact.
Villaviciosa presents a
oak, alder and birch, with the risk
medium vulnerability
of fire in the high summer period.
MEDIUM
to the increase in
The urban nucleus and the
MEDIUM
virulence and
urbanizations are very close, or
frequency of forest
even annexed, to these forest
fires as a potential
stands.
impact associated
with climate change.
MEDIUM
The ocean ecosystem extends
Certain species and groups associated
The municipal capacity to adapt HIGH AVERAGE
widely in the municipality.
with the Villaviciosa ecosystem are very to
sensitive to this impact.
this potential impact is judged
HIGH
low,
MEDIUM
due to high uncertainties.
LOW
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POTENTIAL IMPACT
IMP 6. Increase in population
health conditions and morbidity
and mortality linked to extreme
temperatures,
floods,
air
pollution and other diseases
associated with changes in the
distribution and phenology of
species

EXPOSURE
Population of 14,639 inhabitants,
27.2% over 65 and 8.9% under
15, which in the future will be
heavily aged.

IMP 7. Infrastructure damage

Electrical infrastructure:
Sensitivity to this type of impact is
Hydraulic infrastructures: WWTP, considered moderate.
pipes, etc.
Communication infrastructures:
roads, train, etc.
MEDIUM

HIGH

SENSITIVITY
Sensitivity to this type of impact is
understood as moderate since the
causative effects have a high probability
of occurrence but the socioeconomic
circumstances of the population mean
that they can adequately face them.

ADAPTABILITY
The socioeconomic context of
the municipality determines
that its adaptability is
moderate.

VULNERABILITY
HIGH AVERAGE

MEDIUM
MEDIUM
The socioeconomic context of
the municipality determines
that its adaptability is medium.

MEDIUM

MEDIUM

MEDIUM
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Actions
There are no previous actions in the municipality regarding Climate and Sustainable Action Plans.

12.10.3 Vision
Table 456: Targets for the municipality of Villaviciosa

Targets

2030

2040

2050

43.2%

48.5%

86.3%

Increase in renewable energy production (%)

100.0%

100.0%

100.0%

CO2 emission reduction targets (%)

-44.9%

-67.3%

-89.7%

Reduction in energy use (%)

12.10.4 Sustainable energy actions up to 2050
Table 457: The expected impact of actions per sector for the municipality of Villaviciosa

Sector

Energy savings/ (MWh/year)

CO2 emission reduction
(t/year)

2030

2030

2040

2050

2040

2050

CO2
percentage
reduction in
2050

Budget (in €)

Municipal
buildings
& facilities

1,817

1,878

1,940

847

876

905

99.0%

6,797,986 €

Public
lighting

1,762

2,754

3,745

1,186

1,853

2,520

85.0%

852,831 €

Public
transport

71

186

300

33

86

140

96.9%

7,994 €

Residentia
l sector

24,261

36,049

47,837

11,318

16,817

22,316

97.5%

8,702,119

Commerci
al sector

13,667

20,716

27,766

7,222

10,948

14,673

94.3%

1,748,507 €

Private
transport

28,877

43,946

59,015

13,458

20,481

27,504

82.7%

7,513,401 €

Primary
sector

439

695

951

193

306

419

65.0%

70,000 €

All sectors

70,893

106,224

141,554

34,258

51,061

68,477

89.7%

25,692,838 €

Renewabl
e energy
production

4,686

8,207

11,729

1,696

2,971

4,246

5.6%

3,283,750 €
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Who We Are
Short Name

Country
Code

NATIONAL TECHNICAL UNIVERSITY OF
ATHENS

NTUA

EL

2

ENERGEIA PERIVALLON TOPIKI ANAPTYXIEPE

EPTA

EL

3

AUVERGNE-RHONE-ALPES ENERGIE
ENVIRONNEMENT

AURA-EE

FR

4

ICLEI EUROPEAN SECRETARIAT GMBH

ICLEI EURO

DE

5

FUNDACION ASTURIANA DE LA ENERGIA

FAEN

ES

6

AGENCIA REGIONAL DA ENERGIA
EAMBIENTE DA REGIAO AUTONOMA DA
MADEIRA

AREAM

PT

7

REGIONALNA ENERGETSKA AGENCIJA
SJEVER

REA North

HR

8

WOJEWODZTWO WIELKOPOLSKIE

WOJEWODZTWO

PL

9

LENERG ENERGIAUGYNOKSEG MERNOKI
ESTANACSADO NONPROFIT KORLATOLT
FELELOSSEGU TARSASAG

LENERG

HU

10

RIGAS PLANOSANAS REGIONS

RIGA PL REG

LV

11

ASOCIATIEI AGENTIA DE MANAGEMENT
ENERGETIC MARAMURES

AMEMM

RO

12

ENERGIEAGENTUR OBERSTEIERMARK GMBH

EAO

AT

13

FEDERATION EUROPEENNE DES AGENCES ET
DES REGIONS POUR L'ENERGIE ET
L'ENVIRONNEMENT

FEDARENE

BE

No

Participant Name

1
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