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1. Introduction 

The European Union is leading the global fight against climate change, and has made it as top priority. The EU committed itself to reducing its overall emissions to at least 20 % below 1990 levels by 2020. Local authorities play a key role in the achievement of the EU’s energy and climate objectives. The Covenant of Mayors is a European initiative by which towns, cities and regions voluntarily commit to reducing their CO2 emissions beyond this 20 % target. This formal commitment is to be achieved through the implementation of Sustainable Energy Action Plans (SEAPs). 
The Sustainable Energy Action Plan (SEAP) is a key document that shows how the Soroca municipality will reach its commitment by 2020. It uses the results of the Baseline Emission Inventory to identify the best fields of action and opportunities for reaching the local authority’s CO2 reduction target.
1.1. Soroca municipality

Soroca is a town in north-east of Moldova, situated on the right bank of the Dniester River, 160 km far from the capital of the Republic of Moldova – Chisinau and bordering with Ukraine in the north-eastern part of the country. Soroca’s town population - 37 474 citizens, with a density of 3155 persons/km². 
Soroca is an administrative and district center and famous for its museum of history and ethnography that includes Soroca fortress built by Stephen the Great in year 1489. Nowadays, it is an important cultural and historical centre with many industrial and manufacturing facilities, educational institutions, museums, recreation areas etc.
According to the National Bureau of Statistics, the total area of the city is 1188 ha, including the area under various constructions: 748 ha (63%), green areas – 67,5 ha. 
The city parks located within the administrative boundaries of the town occupy about 7 ha, squares - 3 ha, recreation area - 4 hectares. In 2000-2001, green areas expanded by 2.5 ha due to the park built in memory of Ion and Doina Aldea-Teodorovici, near the Palace of Culture. The "Mihai Eminescu" park opened an Alley of Lovers - a complex consisting of banks, a bridge, and a tree - made​of wrought iron and wood and a terrace.
On 01.01.2012 the population of the town was 37,474 inhabitants. The economically active population is 25 500 people, or 65 percent of the total population. The largest part of the population (29, 5 %) is engaged in the sphere of trade and public catering, 14, 7% - industry, and 17.6% - in the non-manufacturing sphere.
The town has 9 kindergartens, including one private, with a number of 14800 children, 1 gymnasiums, 4 middle schools, three public schools and one private, two evening schools. There are 1 professional schools for 403 students and 4 colleges in the town. In 2011, there was opened a branch of the Chisinau Cooperative Commercial University.  
There are over 2,000 businesses companies working in the town. Most of them are individual companies and patent holders. The industrial sector is represented by 16 large enterprises. The main industrial enterprises are concentrated in the light industry, processing and engineering industry.  The food industry is characterized by areas of processing fruits and vegetables, milk, meat and tobacco products. The industrial sector accounts for around 15% of the total benefit of the town’s economy and provides considerable share in revenues. 
The services sector is represented by 1348 SMEs. The tourism sector of the town covers the picturesque places along the Dniester river, 400 ancient monuments of national, city and district importance. The geographical location of the fortress offers training opportunities for athletes and organization of sports competitions. 
There are about 300 shops in the town (including groceries, various kinds of stores), 10 restaurants, 80 cafes, 6 petrol stations, 13 pharmacies and 5 markets.                     

There are 11 cultural institutions in the town including the Palace of Culture, 7 libraries, 2 art institutes with a total of 347 students, 1 museum, 1 Republican College of Folk. 
2. Overall strategy 

2.1. CO2 reduction target

On the 7th of December, 2012 mayor of Soroca municipality, Elena Bodnarenco, signed Covenant of Mayors. From that day Soroca municipality officially committed to reduce CO2 emissions, until year 2020, at least by 20 % comparing to baseline (2011) year. Year 2011 was year chosen for the baseline year due to quantity and quality of necessary information +.Decizia consiliului oraşenesc nr. nr.22/16 din 07.12.2012
2.2. Long – term vision of Soroca municipality

Main challenges in achieving goals of Covenant of Mayors in Soroca municipality:

(a) Renovation of residential buildings 

(b) Promoting of RES usage for space heating, hot water preparation, electricity production. 

2.3. Organizational and financial aspects

In order to reach goals of Covenant of Mayors properly Energy group should be established in Soroca municipality. Group should consist of different specialist from municipality administration (transport, development, finance, investment, economy, construction departments) and representatives from local stakeholders (local energy producers, local transport company, etc.). Mayor of Soroca municipality also must pay serious consideration or could be involved to this work group. Group that would consist up to ten members should have a chairman which would be accountable to mayor. Energy group will create municipal Energy Database, implement schedule of actions and measures and organize monitoring of it. 
3. Energy production and consumption 

3.1. Electricity 
No electricity was produced in Soroca city municipality territory in baseline year. 39 332 MWh of electricity were consumed in Soroca municipality in baseline year. Most electricity was consumed in residential building sector 17 871 MWh  (out of which in individual houses – 8 579 MWh and in multistory buildings – 9 292 MWh). 
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Fig. 1 Electricity consumption

It is very important to know energy consumption in particular public building in order to monitor changes. Public buildings can be shown as examples to other building users in municipality.
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Fig. 2 Electricity consumption in part of public buildings

Public lighting network in Soroca town municipality consisted of 530 lamps in baseline year. All lamps were sodium lamps in baseline year. 180,7 MWh of electricity was consumed in public lighting in baseline year.  
3.2. Heating
In baseline year there was no district heating network in Soroca town municipality. Buildings in municipality are being heated individually (decentralized heating). 
Mostly buildings in Soroca town municipality used natural gas for heat production. In baseline year 6 632 141 m3 of natural gas there were consumed in Soroca town municipality. Major part of natural gas was consumed in residential buildings (44 %) and industry sector (30 %). 
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Fig. 3 Natural gas consumption by sectors
In total 55 057 MWh of energy were consumed in Soroca municipality by using natural gas for heating (and cooking
). Therefore 12 615 tones of CO2 emissions were emitted. 
Municipality has impact to energy consumption in municipal public buildings. Therefore it is very important to have clear information on energy consumption in those buildings.  Also it is necessary to monitor heat energy consumption in public buildings every year and observe changes. 
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Fig. 4 Heat energy consumption in part of public buildings
* Kindergarten no. 7 used hard coal for heat production in baseline year. Other public buildings shown in figure 4 used natural gas for heat production. 

3.3. Transport

In year 2011 municipal fleet consisted of 40 vehicles (that belonged to four municipal enterprises). In baseline year those vehicles consumed 51 225 liters of gasoline and 65 088 liters of diesel. By using this amount of fuel 1 098 MWh of energy were consumed. 
Public transport sector consisted of 2 buses and 87 minibuses in baseline year in Soroca  municipality. About 65 % of inhabitants in Soroca municipality use public transport. In baseline year 325 000 liters of diesel were consumed in public transport sector. By using such amount of fuel 3 205 MWh of energy were consumed. 
There is no official statistics on fuel used in private transport sector in municipality. 
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Fig. 5 Energy consumption in transport sector
3.4. Final energy consumption 

	Category
	FINAL ENERGY CONSUMPTION [MWh]

	
	Electricity
	Heat/cold
	Fossil fuels
	Renewable energies
	Total

	
	
	
	Natural gas
	Liquid gas
	Heating Oil
	Diesel
	Gasoline
	Lignite
	Coal
	Biofuel 
	Solar thermal
	Geothermal
	

	BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES:
	 
	 

	Municipal buildings, equipment/facilities
	17,5
	
	15,5
	
	
	
	
	
	
	
	
	
	33

	Tertiary (non municipal) buildings, equipment/facilities
	9518
	
	14184,4
	
	
	
	
	
	21,7
	
	
	
	23724,1

	Residential buildings
	17871
	
	24272,5
	
	
	
	
	
	
	
	
	
	42143,5

	Municipal public lighting
	180,7
	
	
	
	
	
	
	
	
	
	
	
	180,7

	Industries (excluding industries involved in the EU Emission trading scheme - ETS)
	11745,5
	
	16585
	
	
	
	
	
	
	
	
	
	28330,5

	Subtotal buildings, equipments/facilities and industries
	39332,7
	
	55057,4
	
	
	
	
	
	21,7
	
	
	
	94411,8

	TRANSPORT:
	
	

	Municipal fleet
	
	
	
	
	
	642
	456,6
	
	
	
	
	
	1098,5

	Public transport 
	
	
	
	
	
	3205,5
	
	
	
	
	
	
	3205,5

	Private and commercial transport  
	
	
	
	
	
	
	
	
	
	
	
	
	

	Subtotal transport
	
	
	
	
	
	3847,5
	456,6
	
	
	
	
	
	4304

	Total
	39332,7
	
	55057,4
	
	
	3847,5
	456,6
	
	21,7
	
	
	
	98715,8


3.5. Energy production and consumption
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4. CO2 emissions 
By becoming member of Covenant of Mayors Soroca municipality committed to reduce CO2 emissions in their territory at least by 20 % until year 2020. Overall 40 667 tones of CO2 emissions were emitted in Soroca municipality in baseline year. Most of emissions came from electricity – 65%.
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Fig. 6 CO2 emissions by sectors

In order to achieve goal of Covenant of Mayors – to reduce CO2 emission until year 2020 at least by 20% - Soroca municipality should reduce CO2 emissions in their territory by 8 133 tones. Emissions (of baseline year 2011) and measures of their reduction in different sectors shortly described below.
4.1. Electricity 

In baseline year 39 333 MWh of electricity were consumed in Soroca municipality. Therefore        26 903 tones of CO2 emissions were emitted in baseline year. 

CO2 reduction

In order to reduce CO2 emissions in municipality it is necessary to produce local electricity in territory of Soroca. Municipality will create friendly environment for business companies which investing to energy production using renewable energy sources. 
Planned projects:
· Construction of a solar park (capacity 56 MW). It is planned that this solar park would produce 33,6 GWh of electricity per year. Therefore 22 982 tones of CO2 would be reduced. 
4.2. Heating 

In baseline year 6 632 141 m3 of natural gas were consumed in Soroca municipality. Therefore 12 615 tones of CO2 emissions were emitted. 

CO2 reduction 
In order to reduce CO2 emissions in heating sector, it is necessary to renovate old and inefficient buildings, to stimulate use of renewable energy – install solar collectors for hot water, biofuel boilers for heat production etc.

For example if all kindergartens in Soroca municipality that used fossil fuel (natural gas and coal) would start to use renewable energy sources for heat production, CO2 emissions would be reduced by 139 tones. 
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Fig. 7 CO2 emissions in Soroca municipality kindergartens
Planned projects:

· Renovation of kindergarten no. 13 and center for disabled children "Icar". Renovation of the building facade, replacement of old doors and windows, roof insulation. It is planned to reduce CO2 emissions by 9,5 tones.
· Modernization of the heating system in kindergarten No. 15. Modernization of two gas boilers, installation of solar collectors for hot water preparation. Repair of internal systems, procurement of a water pump. It is planned to reduce CO2 emissions by 6,2 tones.
4.3. Transport

51 225 liters and 65 088 liters of diesel were consumed in municipal fleet in baseline year. Therefore 285 tones of CO2 emissions were emitted.  325 000 liters of diesel were consumed in public transport sector in baseline year. Therefore 855 tones of CO2 were emitted. 

Planned projects:
· Renew of municipal park. Procurement of two new vehicles every year (2014 – 2020). It is planned to reduce CO2 emissions by 19,9 tones.

· Renew of public transport park. Procurement of 14 buses with reduced grade of pollution (2 buses every 7 years). It is planned to reduce CO2 emsissions by 26 tones. 

4.4. Baseline emission inventory 
	Category
	CO2 emissions [t]

	
	Electricity
	Heat
/cold
	Fossil fuels
	Renewable energies
	Total

	
	
	
	Natural gas
	Liquid gas
	Heating Oil
	Diesel
	Gasoline
	Lignite
	Coal
	Biofuel 
	Solar thermal
	Geothermal
	

	BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTRIES:
	 
	 

	Municipal buildings, equipment/facilities
	11,9
	
	3,6
	
	
	
	
	
	
	
	
	
	15,5

	Tertiary 
	6510,3
	
	3256
	
	
	
	
	
	7,9
	
	
	
	9774,2

	Residential buildings
	12223,8
	
	5548,9
	
	
	
	
	
	
	
	
	
	17772,7

	Municipal public lighting
	123,6
	
	
	
	
	
	
	
	
	
	
	
	123,6

	Industries 
	8033,9
	
	3807
	
	
	
	
	
	
	
	
	
	11840,9

	Subtotal buildings
	26903,5
	
	12615,4
	
	
	
	
	
	7,9
	
	
	
	39526,9

	TRANSPORT:
	
	

	Municipal fleet
	
	
	
	
	
	171,3
	113,9
	
	
	
	
	
	285,2

	Public transport 
	
	
	
	
	
	855,2
	
	
	
	
	
	
	855,2

	Private and commercial transport  
	
	
	
	
	
	
	
	
	
	
	
	
	

	Subtotal transport
	
	
	
	
	
	1026,5
	113,9
	
	
	
	
	
	1140,4

	Total
	26903,5
	
	12615,4
	
	
	1026,5
	113,9
	
	7,9
	
	
	
	40667

	
	

	CO2 emission factor (t/MWh)
	0,684
	
	0,202
	
	
	0,2668
	0,2495
	
	0,3643
	
	
	


5. SEAP projects

5.1. List of projects

	No.
	Name of the project
	Measures
	Project-term
	Cost, Lei
	Energy savings, MWh
	Energy production  from  RES, MWh
	CO2 reduction, t

	BUILDINGS. Renovation 

	
	Renovation of kindergarten No 1. 
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2014
	250 000
	22,3
	-
	5,1

	
	Renovation of kindergarten No 5
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2015
	256 849
	31,5
	-
	7,2

	
	Renovation of kindergarten No 6
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2016
	250 000
	36,7
	-
	8,4

	
	Renovation of kindergarten No 7
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2017
	300 000
	12
	-
	3,7

	
	Renovation of kindergarten No 12
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2018
	420 000 
	25,9
	-
	5,9

	
	Renovation of kindergarten No 13 and center for disabled children "Icar"
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2019
	500 000
	41,6
	-
	9,5

	
	Renovation of kindergarten No 15
	Renovation of the building facade, replacement of old doors and windows for the new energy efficient ones, roof insulation.    
	2020
	420 000
	32,1
	-
	7,4

	
	Energy efficient measures in sport school
	Replacement of old doors and windows for the new energy efficient ones,
	2019
	210 000
	2,6
	-
	0,6

	
	Renovation of the Daily Center "Acasa" (old building, that hasn’t been operated in baseline year)
	Renovation of the building facade, replacement of old doors and windows, roof insulation. 
	2018
	-
	-
	-
	-

	
	Rehabilitation of cultural heritage. 
	Selection and renovation of historical buildings (5 buildings) 
	2017 – 2020 
	200000
	29
	-
	5,9

	Subtotal
	233,7
	-
	53,7

	BUILDINGS. Modernization of heat system 

	
	Modernization of the heating system at kindergarten No. 1
	Replacement of 3 old boilers with capacity of 72 kWt to more efficient ones, procurement of one more water tank for   200 lt,  a pump for increasing water pressure, replacement of connection equipment.
	2014
	150 000
	11,2
	-
	2,6

	
	Modernization of the heating system at kindergarten No. 7
	Replacement of 17 electric installations with more efficient ones, installation of solar collectors for hot water preparation.
	2017
	180 000     (+solar collectors)
	-
	5,58
	2

	
	Modernization of the heating system in kindergarten No. 15
	Modernization of 2 gas boilers (1x80 kwt, 1x 50), installation of solar collectors for hot water preparation. Repair of internal systems, procurement of a water pump.
	2020
	200 000+  solar collectors
	-
	15
	6,2

	
	Modernization of the heating system at sports school
	Replacement of 24 kW boiler to 50 kW, installation of a water tank and procurement of a water pump. 
	2019
	200 000
	3,7
	-
	1,5

	
	Modernization of the heating system at Dayly Center„Acasă” 
	Replacement of electric heaters (old building, that hasn’t been operated in baseline year)
	2018
	80 000
	-
	-
	-

	Subtotal
	14,9
	20,58
	12

	BUILDINGS. Residential sector

	
	Increasing energy performance of residential buildings 
	Heat insulation , change of windows, entrance doors
	2014 – 2020
	-
	-
	-
	-

	
	Increasing quality of heat insulation 
	Through control measures on behalf of responsible authroities
	2014 – 2020
	-
	-
	-
	-

	
	Promotion and implementation of RES
	Promotion and implementation of projects on heat system modernization base don renewables (biomass, pellets,  agricultural wastes etc.)
	2014 – 2020
	-
	-
	-
	-

	
	Gasification of residential buildings
	Continue gasification process in the private residential buildings sector.
	2014 – 2020
	-
	-
	-
	-

	Subtotal
	-
	-
	-

	Transport

	
	Renew of municipal park 
	Replacement of vehicles at municipal enterprises  (2 per year)
	2014 – 2020
	56 000 euro
	76,8
	-
	19,9

	
	Renew of public transport park
	Procurement of 14 buses with reduced grade of pollution (2 buses every 7 years)
	2014 – 2020
	560 000 euro
	100
	-
	26

	
	Procurement of 4 trolleybuses
	-
	2018
	540 000 euro
	-
	-
	-

	
	Reorganization and modernization of bus stops 
	Modernization of 2 bus stops per year. Construction of new stations.  
	2014 – 2020
	150 000
	-
	-
	-

	
	Promotion of sustainable transport 
	Promotion of public walks and sport by organizing days without cars and extending areas for pedestrians. 
	2014 – 2020
	7 000
	-
	-
	-

	
	Arrangement of bicycle paths 
	4 km long in Cheiul zone
	2018
	2 000 000
	-
	-
	-

	
	Promotion of bicycle 
	Introduction of the travel system ,,FREE CYCLE” through bicycles rent for citizens and tourists
	2015
	50 000
	-
	-
	-

	Subtotal
	176,8
	-
	45.9

	Local energy production

	
	Solar park construction
	Construction of a solar park  with capacity of         56 MW and production of 33,6 GWh for about       60 000 consumers
	2016
	65 000 000
	-
	33 600
	22 982

	
	Creation of an energy managemnet system for the city
	-
	2014
	40 000/annual
	-
	-
	-

	Subtotal
	-
	33 600
	22 982

	Territory arrangement 

	
	Increasing green areas 
	New Soroca region, Soroca fortress, RED Nord Vest, lyceum  Ion Creangă areas)
	2014 – 2016
	500 000
	-
	-
	-

	
	Waste water plant construction
	-
	2014 – 2016 
	96 000 000
	-
	-
	-

	Subtotal
	-
	-
	-

	Work with citizens and stakeholders

	
	Consulting services
	Establishment of partnerships and joint projects in the area of ​​improving energy efficiency and promoting renewable energy
	2014 – 2020 
	-
	-
	-
	-

	
	Public awareness and networking on the local level
	Raise public awareness on the importance of citizens' actions and their involvement in achieving CoM commitments
	2014 – 2020 
	-
	-
	-
	-

	
	Dissemination of SEAP results
	Information of local media on the progress of the action plan implementation (actions, findings, results, discussions etc) 
	2014 – 2020 
	-
	-
	-
	-

	
	Public awareness campaigns
	Organization of public awareness campaigns on energy saving measures, use of renewable energy sources, use of environmental friendly transport, technologies, change of public behavior etc. though round tables, meetings, help desks, demonstration projects etc.
	2014 – 2020 
	-
	-
	-
	-

	
	Professional training 
	Support actions in the education of the younger generation in regard to environment protection and rational use of energy resources,
	2014 – 2020 
	-
	-
	-
	-

	Subtotal
	-
	-
	-

	TOTAL
	425,4
	33 620,58
	23 093,6


5.2. Schedule of SEAP projects and CO2 reduction (in tones) 

	Projects
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020

	Renovation of kindergarten No 1. 
	
	5,1
	
	
	
	
	
	

	Renovation of kindergarten No 5
	
	
	7,2
	
	
	
	
	

	Renovation of kindergarten No 6
	
	
	
	8,4
	
	
	
	

	Renovation of kindergarten No 7
	
	
	
	
	3,7
	
	
	

	Renovation of kindergarten No 12
	
	
	
	
	
	5,9
	
	

	Renovation of kindergarten No 13 and center for disabled children "Icar"
	
	
	
	
	
	
	9,5
	

	Renovation of kindergarten No 15
	
	
	
	
	
	
	
	7,4

	Energy efficient measures in sport school
	
	
	
	
	
	
	0,6
	

	Rehabilitation of cultural heritage. 
	
	
	
	
	5,9

	Modernization of the heating system at kindergarten No. 1
	
	2,3
	
	
	
	
	
	

	Modernization of the heating system at kindergarten No. 7
	
	
	
	
	2
	
	
	

	Modernization of the heating system in kindergarten No. 15
	
	
	
	
	
	
	
	6,2

	Modernization of the heating system at sports school
	
	
	
	
	
	
	1,5
	

	Renew of municipal park 
	
	19,9

	Renew of public transport park
	
	26

	Solar park construction
	
	
	
	22 982
	
	
	


� 3% of natural gas consumed in residential buildings sector came from cooking
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