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1 9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ  

The SWOT analysis aims to determine decarbonization growth pathways in partners' territories. 
All nine participating partners have processed territorial evidence on the strengths, weaknesses, 
opportunities and threats of the clean energy transition, to identify suitable growth areas in 
relation to their existing workforce and specificities.  

The individual findings on the reference case describing the existing situation are compiled in 
this master report along with a SWOT analysis, linking proposed growth trajectories with labor 
re-skilling needs. 

¶ Conclusions from the reference case. 

This section collates the conclusions from studies of all 9 nations which are compared using the 
KPI factors. These are calculated for the key parameters, as for instance, total coal consumption 
or electricity production using RES and are expressed a parameter divided by a thousand of 
citizens in the total population of the region (see 3 Introduction for the detailed formula).  

The following graph shows the KPI indicators derived for heat and electricity production using 
coal fuel (left vertical axis) and the overall coal consumption in the region (right vertical axis). 
This demonstrates that the highest concentration of the coal intensive industries is in the 
Western Macedonia (Greece) and Savinjska region (Slovenia). These regions house all coal-fired 
plants and supplies electricity to the rest of the country. The coal-related KPIs in the remaining 
locations are below 5 GWh of coal energy production and total coal consumption per 1000 of 
the regional population. 

 

Figure 1 Comparison of coal-fueled energy production (left vertical axis) and total coal consumption (right vertical 
axis) among the regions, (GWh/1000 of population). 

The next two graphs illustrate the proportions of renewable energy production per 1000 of 
citizens along with a detailed breakdown by energy source. The common feature for all regions 
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is the key utilization of a biomass and renewable waste for RES heat supply. This values peaks in 
particularly for the Nordjylland and Savinjska region. The heat supply using renewables in Stara 
Zagora is negligible as below 0.1 GWh/1000 of population. The heat production is also 
insignificant in the Extemadura region, however this refers to the total heat production, not only 
renewable one. The RES energy production breakdown for South-West Oltenia has not been 
available.  

 

Figure 2 Comparison of heat production using renewable energy among the regions, (GWh/1000 of population). 

The highest ratio of RES electricity production per 1000 of citizens is indicated for Extremadura, 
Nordjylland and Észak-Alföld. The Spanish region relies on combination of solar and wind power, 
while north part of Denmark is almost entirely dependent on wind energy. The Hungarian region 
shows a great contribution of hydro power, supplemented with wind and solar energy.  

The lowest utilization of renewable sources for electricity production is demonstrated for 
Bulgarian (Stara Zagora) and Polish (Lodzkie) regions. In this case, the total annual electricity 
production from RES is below 0.5 GWh per 1000 of population.   
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Figure 3 Comparison of electricity production using renewable energy among the regions, (GWh/1000 of 
population). 

The following graph illustrate the comparison of number of employees hired directly in the coal 
industry (mines, power plants) and in the correlated sectors (intra and inter regional jobs) 
between the regions. The highest ratio of the professional market allocated to the coal-related 
sector is present in Stara Zagora and Wester Macedonia. The largest dependence on jobs in the 
coal mining and coal-fired power plants exceeding 10 employees per 1000 of population is 
indicated for Stara Zagora, Western Macedonia and South-West Oltenia. 

 

Figure 4 Comparison of work positions in the coal industry among the regions, (GWh/1000 of population). 
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¶ Conclusions from the SWOT analysis. 

Stara Zagora  

The region perceives their strengths in the existing national economic development plan that 
follows the EU RES policy and historically accomplished ecological projects that can prove the 
ability of the country to undertake the coal sector transformation.  

The weak sides include low efficient wind generators developed locally and lack of alternative 
renewable sources. ¢Ƙƛǎ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀ ƘƛƎƘ ƛƴǾŜǎǘƳŜƴǘ Ŏƻǎǘ ŦƻǊ ǘƘŜ ΨƎǊŜŜƴΩ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ 
insufficient internal financial resources for realization of projects for renewables. The R&D in the 
energy sector is also limited. 

The region sees the opportunities in building combined plans with a high-efficiency, low-capacity 
facilities, using new technologies, which are environmentally friendly.  

The potential threats include legislative uncertainty in the legal framework and long-term 
policies and lack of investments and business initiatives in the sector. 

Nordjylland 

The strengths of the region in the phasing out coal-intensive sector, include the large wind and 
solar energy resources and excess heat from industry that along with the well-developed DH 
system could replace the remaining coal-based energy supplies.   

The private sector historically proved to quickly adapt to the changing market when many 
employees in ship building, cement and chemical industry retrained to work within production 
of wind power equipment, biogas, solar thermal, large scale heat pumps, control systems.  

The weakness is that existing coal fired plant that is being decommissioned in the next decade 
is one of the most efficient in the world or the challenge of storing renewable energy.  

The region sees its opportunity in becoming a forerunner in demonstrating how the coal based 
heat and electricity (Nordjyllandsværket coal plant) can be replaced with a new smart, hybrid 
energy system with electricity from wind and solar and heat from industrial production (excess 
heat), thermal storages, solar thermal, heat pumps using different heat sources and also 
geothermal heat. 

The threats include cheap CCS technologies that might be more economical attractive than 
transition to RES or that boundary conditions for district heating can be changed making 
individual systems more attractive and thus reduce the total flexibility in the energy system. 

Lausitz-Spreewald  

The region perceives their strengths in the large potential of wind, solar and geothermal energy 
that could replace the coal-based heat and electricity production. The liabilities after the final 
phase-out of coal mining in Germany) will be funded by a very well financed program by German 
Government which ensure financial security for the transformation. The region also aleradt 
developed multiple strategies for transition of Lauisitz-Spreewald to RES in the heating and 
electricity sector which is very good backed up by politicians. 
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The weak sides of the region include limited DH infrastructure that would enable quick 
integration of dispersed RES plants. The key issue is also the cost of coal-based heat and 
electricity which is still the cheapest source of energy. 

Lausitz-Spreewald state can, however, take advantage of decarbonization trends in the energy 
sector and develop new industrial value chains through the expansion of renewable energies, 
the large-scale production of hydrogen, the refurbishment of energy buildings and the energy-
optimized urban and rural transformation. Additionally, the post-mining sites can become 
redeveloped and converted into a solar energy park. 

The new proposal of the government coal commission aiming at phasing-put coal intensive 
industries entirely by 2038 may face delays in order to maintain the energy security which is a 
potential threat to the coal transition. 

Western Macedonia  

The region anticipates its strengths in the research capacities, renewable sources potential and 
a great importance of the region for the whole nation.  

The main weakness is the high dependence of the local economy on the lignite industry activities 
and fur industry, against other economic activities. This also include a high unemployment rate 
and lack of foreign investments. 

The potential opportunities include empowerment of policies towards to new economic 
activities (green economy, use of RES, social economy, agriculture of high productivity etc.) and 
possibilities to reuse the post operational lignite industry installations, by integrating them into 
the new economic and social reality. 

The region anticipates some threats in the coal-phasing out process which is continuation of the 
environmental degradation of the area and in compliance with European and national 
commitments regarding the reduction of carbon dioxide pollutants. Moreover, a delay in 
adopting innovations and new technologies by SMEs could entail a loss of markets in Greece and 
abroad. 

Észak-Alföld 

No SWOT analysis provided. 

Lodzkie 

Lodzkie region is one of the best developing voivodships in the country in the field of renewable 
energy sources RES. The region has a large potential of biomass, geothermal waters and wind 
ǿƘƛŎƘ ƛǎ ƛǘΩǎ ŀ ŘŜŦƛƴƛǘŜ ǎǘǊŜƴƎǘƘΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ǊŜƎƛƻƴ Ƙŀǎ ŀ ƭŀǊƎŜ ŜŘǳŎŀǘƛƻƴŀƭ ŀƴŘ ǊŜsearch 
capacity which is a strong point of the Lodzkie Voivodeship. Besides that fact, Poland has 
legislation to promote the transition from coal-based energy to clean energy, such as : Clean Air, 
Energy Policy of Poland until 2030. 

Among key weaknesses is the high rate of job loss in the coal industry which involve up to 20,000 
work places. The other issue is the current share of energy from renewable sources which in the 
total amount of energy produced in the region is only 2 %. In the region and the whole country 
there is insufficient ecological awareness of the society is a general obstacle to the introduction 
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of various environmental programs, e.g. related to the replacement of coal-fired furnaces with 
gas-fired furnaces for individual customers. 

Lodzkie Region is perceived as a moderate innovator at the medium level with progressive 
dynamics of innovation growth. This gives it an opportunity to develop further and become a 
precursor in the country in highly progressive transformation from the coal. There is opportunity 
for expanding geothermal installations that already have been successfully built.   

The anticipated threat is in the SMEs that do not fully use the financial support of ROP WL in the 
implementation of innovations. 

South-West Oltenia 

The region is rich in mineral resources. The cost coal extraction increases unlike to the quality of 
coal and the extraction techniques. This may be a trigger point for incentivizing renewable and 
low carbon energy. Moreover, the local work forces have a great availability of re-training and 
skills development programs. 

The key weaknesses include insufficient green spaces in the cities of the region and the high 
dependence on the coal-based heat and electricity. This is mostly due to great ratio of large 
industrial units with obsolete and energy-intensive technology that are present in the industry. 

The region sees opportunities in developing the service sector to create new jobs. It could utilize 
EU funds through operational programs. This also includes a possibility of implementing modern 
methane capture technologies from coal and methane emissions from the exploited fields or 
degassing coal. 

The main threat for the coal transition is increasing the unemployment rate following the 
privatization of large enterprises and industrial restructuring; 

Savinjska  

Among the strengths of the region is very well-developed DH and DC system, low unemployment 
rate and highly skilled workforce capacities. 

¢ƘŜ ǊŜƎƛƻƴΩǎ ǿŜŀƪƴŜǎǎŜǎ ŀǊŜ the limitations to the exploitation of some types of renewable 
energy sources such as landscape conditions and difficulties with obtaining all necessary legal 
permissions or lack of funds. There is also no overarching framework defining restructuring 
support instruments for coal-fired energy producers neither on the regional or national level. 

The potential opportunities are perceived in increasing effort on the exploitation of renewable 
energy sources (primarily wood biomass and solar energy) and developing of new innovative 
energy services. This also include possibility to reuse of out of operation coal mining industry 
installations after the lignite mine closure and redesigning post-mining landscapes in the future. 

The issue of phasing out coal in Slovenia is controversial in the sense that feasible alternatives 
that could realistically substitute the energy source without having a profound impact on the 
economy and moreover an economically viable energy supply to households and industry. There 
is a risk of higher energy import dependence due to phasing out coal.  Another threat is a loss 
of workplaces directly or indirectly linked to the coal value chains that would primarily have 
consequences on local level. 
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Extremadura  

The key strength of the region is lack of either coal excavation sector or coal fired plants.  

Although, the main report indicates some coal activity in the region, this is only a result of the 
extrapolation of national figures to the regional level using the population factor. Lack of the 
specific data sources, however, can mislead the actual picture for Extremadura, which is 
entirely free of any coal-intensive industry.  

Extremadura has still space for further development of renewable and low-carbon energy, since, 
it has a very good potential of solar, biomass and hydro energy. There is also a strong SMEs 
cluster with a number of companies specialized in renewable technologies at regional and 
national level.  

¢ƘŜ ǊŜƎƛƻƴΩǎ ǿŜŀƪƴŜǎǎŜǎ ƛƴŎƭǳŘŜ Ƙigh rate of unemployment and difficulties to implement 
district heating, due to lack of experience and limited hours of heating needed. Alternative 
renewable energy sources as geothermal energy are rather negligible.  

The further expansion of RES creates opportunities for new jobs in the construction sector. The 
ŜƴŜǊƎȅ ƭƻŎŀƭ Ψƪƴƻǿ-ƘƻǿΩ ŀƴŘ ŜȄǇŜǊƛŜƴce with the renewable systems will facilitate the further 
development of low carbon system. 

There are no threats in the region related to the coal-based energy production, as there is no 
such production in Extremadura. 
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2 DƭƻǎǎŀǊȅ 

Agricultural residues ς cereal straw, grain maize, rice straw, sugar beet leaves, citrus pruning, 
olive pruning and pits, vineyard pruning. 

Bachelor level ς programs designed to provide intermediate academic and professional 
knowledge, skills and competences leading to a first degree or equivalent qualification. 

CHP ς Combined Heat and Power 

DH ς District Heating 

Doctoral level ς programs designed primarily to lead to an advanced research qualification, 
usually concluding with the submission and defense of a substantive dissertation.  

Forest residues - broad-leaved forest, coniferous forest, mixed forest, natural grassland, moors 
and heathland, sclerophyllous vegetation, transitional woodland shrub. 

HFD ς Heat-Flow Density 

KPIs ς Key Performance Indicators  

Livestock effluents - production of solid and liquid residues from breeding of the following 
livestock: pig, cattle, poultry. 

Master level ς programs designed to provide advanced academic and professional knowledge, 
skills and competences leading to a second degree or equivalent qualification. 

SME ς Medium-size enterprises  

Mtoe ς mega tone of oil equivalent 

Municipal solid waste - households waste and economic activities waste excluding recyclable 
waste (paper, cardboard and wood waste), food, vegetal waste and used frying oil. 

n.a. ς not applicable 

NUTS - Nomenclature of territorial units for statistics ς a hierarchical system for dividing up the 
economic territory of the EU 

NUTS 1: major socio-economic regions 

NUTS 2: basic regions for the application of regional policies 

NUTS 3: small regions for specific diagnoses 

R&D ς Research and Development  

RES ς renewable energy sources  
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Short-cycle tertiary education ς programs practically-based, occupationally-specific and prepare 
for labor market but also can provide a pathway to other tertiary programs. 

Vocational education ς education that prepares people to work in various jobs, such as a trade, 
a craft, or as a technician. 
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3 LƴǘǊƻŘǳŎǘƛƻƴ 

The report summarizes the key findings for individual studies of all 9 nations. This includes an 
overall picture of the reference case and the main conclusions of the SWOT analysis. The 
reference case provides an overview of the current energy sector, its performance and favorable 
factors that would facilitate the coal energy transition. The conclusions drawn in this task will 

enable to complete the subsequent SWOT analysis. The investigated areas along the 
justification on how they apply to the decarbonization strategy are listed below: 

1. energy consumption and its proportion sourced from coal - to identify the magnitude of 
coal fuel dependence in the region,  

2. the proportion of renewable energy resources in the energy production and the 
ǇƻǘŜƴǘƛŀƭ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ΨƎǊŜŜƴΩ ŦǳŜƭ ǊŜǎƻǳǊŎŜǎ ǘƻ ǇǊƻŘǳŎŜ ƭƻǿ-carbon heat and 
electricity - to understand the availability and potential of utilizing the alternative energy 
sources in the region, 

3. district heating potential to supply efficient heating - to assess the feasibility of 
incorporating alternative energy generation plants into the existing transmission 
infrastructure, 

4. workplaces connected to coal value chains in the region - to identify the proportion of 
the population in the region directly dependent on the coal industry, 

5. present pattern of general employment structure in the region - to define the local 
capacities for the coal conversion process that create opportunities for new job 
positions, 

6. regional educational and research capacities - to provide in-formation on the potential 
future capacities of educating the workforce that could take part in and after the coal 
conversion process, 

7. regional innovation and transition culture and experiences in the public and private 
sector - to explain the overall tendencies and typical behavior of the institutions and 
companies in the face of diametrical changes in the energy strategy. 

8. regional innovation and transition culture from the political and organizational 
perspective ς to identify what are the current regulations, programs and schemes 
related to coal conversion and implementation of carbon emission mitigating measures, 

9. financial support for undertaking energy conversion investments - to identify the 
regional / national funding options for the potential investment into for example energy 
conservation in buildings, renewable energy generation and efficient energy supply. 

The subsequent SWOT study summarizes the key strengths, weaknesses, opportunities and 
threats of the clean energy transition. It is based on the conclusions made when describing the 
present situation in the earlier section. 
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The breakdown of the regions investigated for this study is collated in the following table. 

Initials Country Partner NUTS 
level 

NUTS number Region 

BG Bulgaria Stara Zagora 
Regional 
Economic 
Development 
Agency  

nuts2 BG41 (Stara Zagora 
BG344) 

Yugozapaden 

DK Denmark House of 
Energy  

nuts2 DK050 Nordjylland 

DE Germany Ministry for 
Economic 
Affairs and 
Energy, State 
of 
Brandenburg 

nuts3 DE406 Dahme-Spreewald 
DE407 Elbe-Elster 
DE40b Oberspreewald-
Lausitz 
DE402 Cottbus, Kreisfreie 
Stadt 
DE40g Spree-Neiße 

Brandenburg: 
Lausitz-
Spreewald 

EL Greece Regional 
Association of 
Local 
Governments 
of Western 
Macedonia  

nuts2 EL53 Western 
Macedonia 
(Dytiki 
Makedonia) 

HU Hungary ENEREA Eszak-
Alfold 
Regional 
Energy Agency 
Nonprofit Ltd.  

nuts2 HU32 Észak-Alföld  

PL Poland Marshal Office 
of Lodzkie 
Region  

nuts2 PL71 _ƽŘȊƪƛŜ 

RO Romania South-West 
Oltenia 
Regional 
Development 
Agency  

nuts3 RO411 Dolj  
RO 412 Gorj  
RO 413 MŜƘŜŘƛƴǚƛ  
RO 414 Olt  
RO 415 Vâlcea 

South-West 
Oltenia 

SL Slovenia Energy Agency 
of Savinjska, 
Saleska and 
Koroska 
Region  

nuts3 SI034 Savinjska  

ES Spain Extremadura 
Energy Agency 

nuts2 ES43 Extremadura 

Table 1 Coal-intensive regions investigated in the SWOT study. 

The following chapter presents the findings for the reference case organized by the topic. This 
means the present situation for all nine regions is described as area by area. This structure 
enables to make an easier comparison of the energy sector between the countries.  
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4 tǊŜǎŜƴǘ ǎƛǘǳŀǘƛƻƴ όwŜŦŜǊŜƴŎŜ ŎŀǎŜύ 

This section presents the findings for the region regarding the existing energy sector and aspects 
directly related to the coal industry. This begins with the basic overview of the energy 
consumption and production using coal and RES technologies. This is followed by the key facts 
about human resources, education and research capacities with the particular focus on the coal 
and low-carbon energy segments.  

The chapter is concluded with political and organizational attitude and readiness for the energy 
conversion actions and is concentrated on the programs, schemes and incentives supporting the 
energy efficiency investments and employment transformation to suit the changing working 
environment.  

The analysis is performed using one of two types of data sources. The first one is the local data 
which are issued for the particular region by local authorities (specific data) and the second is 
the standardized data that have been produced for all European countries and are widely 
available (general data). The general data source usually contains the figures representing the 
entire country. In order to apply them in the regional description, these need to be scaled down. 
The ratio that allows the most adequate conversion especially in respect to energy usage and 
employment characteristic is the proportion between the population in the region and the total 
population in the country. This should be calculated according to the formula (example values 
are for Nordjylland in Denmark): 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

υψχȟσσυ

υȟχτψȟχφω
ρπȢςϷ 

This estimate may not always be accurate, hence the local data sources ς if available ς have 
been chosen with a priority. If the local data are not sufficient or not present, then the general 
figures and the population scaling factor were used instead.  

The most important parameters have been standardized using key performance indicators (KPIs) 
This enables to compare the findings of all nine regions in Europe with each other. The KPIs 
express any parameter that is analyzed for a region, e.g. electricity production using coal fuel or 
heat supply via district heating as per one thousand of people in the region. The formula for the 
KPI along with the example figure based on the population in the Nordjylland region is: 

ὑὖὍ
ὖὥὶὥάὩὸὩὶ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὸὬὩ ὶὩὫὭέὲ
ρπππ

 
ὖὥὶὥάὩὸὩὶ

υψχσσυ
ρπππ

 

The aspects related to the reference case that are difficult to quantify, are described in a form 
of plain text and comments. 
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4.1 Energy demand, coal consumption and efficiency potential related to 
coal fuel 

4.1.1 Bulgaria ς Yugoiztochen region 

Yugoiztochen Region is situated in south-eastern part of Bulgaria with Stara Zagora being the 
administrative center of Stara Zagora District, part of the region. The region is often referred as 
ά¢ƘŜ 9ƴŜǊƎȅ IŜŀǊǘέ ƻŦ .ǳƭƎŀǊƛŀΦ ¢ƘŜ ǊŜƎƛƻƴ Ƙƻǎǘǎ ŀ Ŏƻŀƭ ƳƛƴŜ ŀƴŘ о όǘƘǊŜŜύ Ŏƻŀƭ-fired plants, 
forming Maritsa East Complex. Maritsa East Complex is the biggest energy complex in South-
East Europe with significant importance not only on national but also on regional level. The 
complex is located in a large lignite coal basin, which includes several mines, enrichment plants, 
a briquette plant and possesses its own railway system. 

 

Figure 5 Location of the Yugoiztochen region on the map.[25.] 

 

The proportion between the population in the Yugoiztochen region and the total population in 
the country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ρȟπτφȟρςυ

χȟρπρȟψυω
ρτȢχϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable.  

Primary energy production in the country satisfies 62% of the gross domestic energy 
consumption with relatively unchanging structure in recent years and in dynamics stemming 
from consumption (Bulgarian National Statistic Institute data).  
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Figure 6 Primary Energy Production and Gross Domestic Energy Consumption, 1000 Toe based on general data. 

 

Figure 7 Primary Energy Production Structure (2015) based on general data. 

About 2/3 of the fuels and energy are used by plants to produce electrical and thermal energy, 
approximately 1/3 of the fuels and energy - from refineries to produce petroleum products and 
an insignificant part - from briquette factories. The result of the conversion energy is about 60% 
of the input for conversion. 

Final use of energy used for non - energy consumption (basically from the chemical industry) 
and energy consumption. 
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Figure 8 Structure of final energy consumption (2015). 

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph.  

 

Figure 9 Annual energy demand in Yugoiztochen region indicated by general source [2.], [3.] (GWh/annum), 2016. 

There is no specific data for the region, that have been reported. The data from the national 
level have been collected, standardized using the population factor and reported in the 
following section.  

The annual coal consumption is collated in the table below. 

Coal source (GWh/annum)  

 Coal production 9,900 

 Coal export 0 

 Coal import 1,400 

 Total coal consumption  11,300 

Table 2 Annual coal consumption with the breakdown of coal source for Yugoiztochen region according to 
general source [3.] (GWh/annum), 2016. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 
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Figure 10 Proportion of energy generated using coal fuel in Yugoiztochen region according to general source 
[3.][2.], (%), 2016. 

 

Energy production using coal fuel is collated in the table below. 

Coal-fueled energy production (GWh/annum) 

 Coal-based electricity generation 3,300 

 Total electricity generation 6,200 

 Coal-based heat sale 800 

 Total heat sale 3,700 

Table 3 Total and coal-based production of heat and electricity in Yugoiztochen region according to general 
source [3.][2.], (GWh/annum), 2016. 

Coal consumption and coal-based energy production per 1000 of population is presented in the 
following table. 

Key Performance Indicators (GWh/1000 of population)  

 Total coal consumption  10.8 

 Coal-based electricity generation 3.2 

 Coal-based heat sale 0.8 

Table 4 Coal consumption and coal-based energy production per 1000 of population in Yugoiztochen region 
according to general source [3.], 2016. 
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4.1.2 Denmark ς Nordjylland region (example) 

Nordjylland (Nord Jutland) is one of five regions in Denmark located in the northern parts of the 
country. The largest cities are Aalborg, Hjørring and Frederikshavn. The last two coal-fired plants 
are situated in the proximity of Aalborg.  

 

Figure 11 Location of the Nordjylland region on the map.[25.] 

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph. The energy volumes in the adjacent 
columns represent two different sources of data used (general and local). 

 

Figure 12 Annual energy demand in Nordjylland region indicated by general source [2.], [3.] and specific 
information [4.] (GWh/annum), 2016. 
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Heat sale is the heat production exclusive of DH heat losses as delivered to the final user. 
Electricity demand refers to the gross electricity production inclusive of transmission losses as 
only the total electricity output at the generators is known for the regions. 

The discrepancy in data between the sourced materials is mostly due to down-sizing national 
data to the regional level. This approximation error shows the heat demand in Nordjylland was 
only underestimated by 100 GWh compared to the local statistics. There is no information about 
cooling needs according to the local source. Electricity production in reality is higher by circa 
1,000 GWh than calculated using country figures. 

The next table presents the overall consumption figures for the coal in Nordjyalland. The 
national volumes reduced using the population ratio appear to match the coal consumption in 
the electricity generation process demonstrated in the local data. This does not account for the 
coal used in the industry which nearly doubled the overall consumption.  

Coal source (GWh/annum) General data  Specific data  
Coal production 0 0  
Coal export 0 0  
Coal import 1,900 4,670  
Total coal consumption  2,260 4,670 

 Table 5 Annual coal consumption with the breakdown of coal source for Nordjylland region according to general 
source [3.] and specific information [4.], (GWh/annum), 2016. 

Nearly 2,500 GWh of total coal consumption is utilized in the industry which leaves the 
remaining circa 2,200 GWh used for the energy production. Coal consumption figures indicate 
the cumulative usage of all types of solid fuels which include hard coal and brown coal/lignite. 

Nearly 20% (overestimated to 30% based on the general data) of electricity in Nordjylland is 
generated using coal fuel. Similarly, circa 20% of heat (which resembles the estimates using 
national figures and population ratio) is produced in the coal combustion.  

 

Figure 13 Proportion of energy generated using coal fuel in Nordjylland region according to general source [2.], 
[3.] and specific information [4.] (%), 2016. 

The exact annual energy production output is collated in the table below.   
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Coal-fueled energy production (GWh/annum) General data Specific data  
Coal-based electricity generation 910 800 

 
Total electricity generation 3,120 4,260  
Coal-based heat sale 710 1,080  
Total heat sale 5,880 5,970 

 Table 6 Total and coal-based production of heat and electricity in Nordjylland region according to general source 
[3.] and specific information [4.], (GWh/annum), 2016. 

The most important parameters have been converted to the key performance indicators (KPIs) 
which indicate the energy share per one thousand of the population in Nordjylland. 

Key Performance Indicators (GWh/1000 of population) General data Specific data  
Total coal consumption  3.8 8.0  
Coal-based electricity generation 1.5 1.4 

 
Coal-based heat sale 1.2 1.8 

Table 7 Coal consumption and coal-based energy production per 1000 of population in Nordjylland region 
according to general source [3.] and specific information [4.], 2016. 
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4.1.3 Germany ςLausitz-Spreewald region  

A NUTS2 region ς according to the Nomenclature of territorial units for statistics ς with a coal-
driven industry is Brandenburg. Not the entire region, however, is directly affected by the carbon 
intensive energy sector as this particularly concerns the Lausitz-Spreewald region located in 
ǎƻǳǘƘŜǊƴ .ǊŀƴŘŜƴōǳǊƎΦ ¢Ƙƛǎ ƛǎ .ǊŀƴŘŜƴōǳǊƎȫǎ ǇŀǊǘ ƻŦ [ǳǎŀǘƛŀΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŎŀƭƭŜŘ ά[ŀǳǎƛǘȊ-
{ǇǊŜŜǿŀƭŘέ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ǇŀǊǘ ƻŦ [ǳǎŀǘƛŀ ƛƴ {ŀȄƻƴƛŀΣ ǿƘƛŎƘ ƛǎ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ƛƴ 
this report. 

 

Figure 14 Location of the coal-intensive state, Lausitz-Spreewald in Brandenburg region (NUTS2), [15.]. 

The Lausitz-Spreewald region consists of five NUTS3 areas: 
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- DE407 ς county (Landkreis) Elbe-Elster  

- DE40B ς county (Landkreis) Oberspreewald-Lausitz 

- DE402 ς city of Cottbus 

- DE40G ς county (Landkreis) Spree-Neiße 

- DE406 ς county (Landkreis) Dahme-Spreewald 

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph.  

 

Figure 15 Annual heat and cooling demand in Lausitz-Spreewald region indicated by general source [2.] and 
electricity demand based on local data [14.] (GWh/annum), 2016. 

Heat sale is the heat production exclusive of DH heat losses as delivered to the final user. 
Electricity demand refers to the gross electricity production inclusive of transmission losses as 
only the total electricity output at the generators is known for the regions. 

Heat and cooling needs for the Lausitz-Spreewald region were sourced from the hotmaps online 
tool since the statistics for NUTS3 level were not available. Electricity demand was provided from 
local data sources.  

The next table presents the overall consumption figures for the coal in Lausitz-Spreewald. In 
order to scale down the national values, a new extrapolation factor was developed. The 
population ratio proposed in the manual, does not reflect the coal dependence of Lausitz-
Spreewald accurately. This is due to a high concentration of population placed around the 
central parts of Brandenburg, unlike the coal-based industry which is present only in five NUTS3 
level locations within the Lausitz-Spreewald. For this purpose, the population factor was 
replaced with electricity production ratio reflecting the proportion of total electricity generated 
in the state Lausitz-Spreewald compared to the Brandenburg region. 

ὉὰὩὧὸὶὭὧὭὸώ ὴὶέὨόὧὸὭέὲ ὶὥὸὭέ
ὉὰὩὧὸὶὭὧὭὸώ ὴὶέὨόὧὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὉὰὩὧὸὶὭὧὭὸώ ὴὶέὨόὧὸὭέὲ Ὥὲ  ὄὶὥὲὨὩὲὦόὶὫ

τȟςππ ὋὡὬ

υυȟρππ ὋὡὬ
χȢχϷ 
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Coal source (GWh/annum) 
 

 
Coal production  6,100   
Coal export 0  
Coal import  2,000   
Total coal consumption   7,500  

Table 8 Annual coal consumption with the breakdown of coal source for Lausitz-Spreewald region according to 
specific source[23.], (GWh/annum), 2016. 

Half of the annual coal consumption is produced in the local mines while the other half is sourced 
from abroad. There is no direct statistics on the proportion of coal consumption in the industry.  

Coal consumption figures indicate the cumulative usage of all types of solid fuels which include 
hard coal and brown coal/lignite. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. Circa 40% of electricity and 5% 
of heat demand in Lausitz-Spreewald is generated in the coal combustion process.  

 

Figure 16 Proportion of heat generated using coal fuel in Lausitz-Spreewald region according to general source 
[3.][2.] and electricity demand based on local data[23.], (%), 2016. 

The exact annual energy production output is collated in the table below.   

Coal-fueled energy production (GWh/annum) 
 

 
Coal-based electricity generation  2,600[23.]  
Total electricity generation  4,200  
Coal-based heat sale 300  
Total heat sale 5,500 

 Table 9 Total and coal-based production of heat and electricity in Lausitz-Spreewald region according to general 
source [3.][2.] and electricity demand based on local data[23.], (GWh/annum), 2016. 

The most important parameters have been converted to the key performance indicators (KPIs) 
which indicate the energy share per one thousand of the population in Lausitz-Spreewald. 
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Key Performance Indicators (GWh/1000 of population)   
Total coal consumption  10.8  
Coal-based electricity generation 4.3 

 
Coal-based heat sale 0.5 

Table 10 Coal consumption and coal-based energy production per 1000 of population in Lausitz-Spreewald region 
according to general source [3.] and local data[23.], 2016. 
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4.1.4 Greece ς Western Macedonia region 

Western Macedonia is one of the eleven regions in Greece, the only one without access to see 
coastal zone, with mostly mountainous terrain. Kozani, Ptolemais, Florina and Grevena are the 
major cities of the regions of which only the last is not involved in the lignite industry activities 
of the region.  

 

Figure 17 Location of the coal-intensive state, Western Macedonia region (NUTS2), [15.]. 

The proportion between the population in the Yugoiztochen region and the total population in 
the country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ςχρȟτψψ

 ρπȟχφψȟρωσ
ςȢυϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable.  
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The electricity demand as registered by ELSTAT up to 2012, was in the magnitude of 964 GWh 
per annum (average for years 2008 up to 2012) representing 1.82% of the electricity demand of 
the Greek interconnected system. According to the population data of the Region for the same 
period represents 2.58% of total Greece and the 2.88% of the mainland where interconnected 
electricity system is available, resulting to a prediction of a regional electricity consumption of 
1522 GWh. According to that it is presented a lower than national average electricity 
consumption which was taken into account on the prediction of 2016 annual consumption 
accordingly resulting into 933 GWh instead of 1305 GWh based on national electricity 
generation and portion of regional population.  

Furthermore, heating and cooling data were used according to the findings of the RES H/C 
SPREAD project co-funded by the IEE program of the EU (2014 ς 2016), where ANKO the Regional 
Development Agency of Western Macedonia was involved. A close prediction of heating 
demand is presented where specific data deals with 1781 GWh/annum while general data 
estimates 1938.8 GWh/annum. A significant discrepancy deals with cooling demand estimated 
in the magnitude of 108.5 GWh/annum by used specific data while 487.24 GWh/annum are 
indicated by general data, subject to the calculation of dwellings, buildings use and 2011 
population of the first approach. 

 

Figure Annual energy demand in Western Macedonia region according to general source [2.], [3.] and specific 
information [26.] (GWh/annum), 2016. 

Heat sales from district heating are linked to the Kozani, Ptolemais and Amynteo cities, which 
are supplied heat by lignite fired power plants.  Kozani DH system has a capacity of 222 MWth 
connected to Agios Dimitrios Power Plant. Ptolemais capacity is 105 MWth supplying heat from 
Kardia power Plant while will be connected to the new Ptolemais V plant after its commissions 
in 2021. Amynteo of a 25 MWth capacity is connected to the Amynteo Power Plant is searching 
for alternative heat supply sources building a same capacity biomass boiler for sustain DH 
ƻǇŜǊŀǘƛƻƴ ŀŦǘŜǊ ǇƭŀƴǘΩǎ ŎƭƻǎǳǊŜΦ ! ƴŜǿ 5I ǎȅǎǘŜƳ ƛǎ ŜȄǇŜŎǘed to operate in Florina city of a 104 
MWth capacity linked with Meliti power plant operation [27.]. 

National heat sold data refers to 2.134 PJ or 589.7 GWh which is consistent to the local data of 
485.7 GWh [16], derived from DH companies for 2016, taking into account the existence of an 
additional DH system supplied heat from lignite power plant in Megalopolis ς Peloponnese 
Region. With respect to the fact that organized heat supply is totally based on lignite fired plant 
operation with limited use of their back up diesel fuelled boilers it can be concluded that heat 
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market is dominated by lignite industry in the Region of Western Macedonia. Rest of the region 
uses diesel and alternative fuels in domestic boilers for covering individually their heating needs.  

Lignite is the dominant domestic fossil fuel used for decades as the main energy source for 
electricity production. Exploited lignite deposits are located mainly in the region of Western 
Macedonia, while a second and only lignite region is located in Megalopolis ς Peloponnese 
ǊŜƎƛƻƴΦ [ƛƎƴƛǘŜΩǎ ǳǘƛƭƛȊŀǘƛƻƴ ǎŜǊǾŜǎ Ƴŀƛƴƭȅ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ ǎŜŎǘƻǊ ƛƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ 
95% or more, while imported coal is used as supplementary fuel.  

Total lignite consumption of the region was based on data reported in the LCP database of EEA 
for power plants operation in 2016 [29.]. The significant discrepancy between general and 
specific data deals with the availability of exploited lignite deposits in only two regions of the 
country, producing and utilizing the lignite mined. 

Coal source (GWh/annum) General data  Specific data  
Coal production 1,300 0  
Coal export 0 0  
Coal import 50 0  
Total coal consumption  1,300 40,300 

Table 11 Annual coal consumption with the breakdown of coal source for Western Macedonia region according to 
general source [3.] and specific information [29.], (GWh/annum), 2016. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 

 

Figure 18 Proportion of energy generated using coal fuel in Western Macedonia region according to general 
source [2.], [3.] and specific information [30.][4.] (%), 2016. 

The exact annual energy production output is collated in the table below, as derived from 
published data of power plants hourly production by IPTO SA processed by CERTH/CPERI[30.]. 
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Coal-fueled energy production (GWh/annum) General data Specific data  
Coal-based electricity generation 450 12,600 

 
Total electricity generation 1,300 950  
Coal-based heat sale 15 500  
Total heat sale 1,950 1,800 

 Table 12 Total and coal-based production of heat and electricity in Western Macedonia region according to 
general source [3.] and specific information[30.], (GWh/annum), 2016. 

Coal consumption and coal-based energy production per 1000 of population is presented below. 

Key Performance Indicators (GWh/1000 of population) General data Specific data  
Total coal consumption  4.7 147.4  
Coal-based electricity generation 1.6 46.2 

 
Coal-based heat sale 0.1 1.8 

Table 13 Coal consumption and coal-based energy production per 1000 of population in Western Macedonia 
region according to general source [3.] and specific information [30.], 2016. 
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4.1.5 Hungary ς Észak-Alföld region 

 

Figure 19 Location of the Észak-Alföld region on the map.[25.] 

The proportion between the population in the Yugoiztochen region and the total population in 
the country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ρȟτφψȟπψψ

ωȟχωχȟυφρ
ρτȢωϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable.  

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph.  
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Figure 20 Annual heat and cooling demand in Észak-Alföld region indicated by general source (GWh/annum), 
2016. 

There is no specific data for the region, that have been reported. The data from the national 
level have been collected, standardized using the population factor and reported in the 
following section.  

The annual coal consumption is collated in the table below. 

Coal source (GWh/annum)  

 Coal production 2,600 

 Coal export 700 

 Coal import 1,900 

 Total coal consumption  4,000 

Table 14 Annual coal consumption with the breakdown of coal source for Észak-Alföld region according to general 
source [3.] (GWh/annum), 2016. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 

 

Figure 21 Proportion of energy generated using coal fuel in Észak-Alföld region according to general source 
[3.][2.], (%), 2016. 
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Energy production using coal fuel is collated in the table below. 

Coal-fueled energy production (GWh/annum) 

 Coal-based electricity generation 800 

 Total electricity generation 4,800 

 Coal-based heat sale 100 

 Total heat sale 9,200 

Table 15 Total and coal-based production of heat and electricity in Észak-Alföld region according to general 
source [3.][2.], (GWh/annum), 2016. 

Coal consumption and coal-based energy production per 1000 of population is presented in the 
following table. 

Key Performance Indicators (GWh/1000 of population)  

 Total coal consumption  2.7 

 Coal-based electricity generation 0.5 

 Coal-based heat sale 0.0 

Table 16 Coal consumption and coal-based energy production per 1000 of population in Észak-Alföld region 
according to general source [3.], 2016. 
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4.1.6 Poland ς Lodzkie region 

Lodzkie is a region poor in mineral resources. There are 585 documented deposits, of which only 
a dozen are of greater importance for the economy. From the economic point of view, the most 
ƛƳǇƻǊǘŀƴǘ ŀǊŜ ƭƛƎƴƛǘŜ ŘŜǇƻǎƛǘǎ ƴŜŀǊ .ŜƱŎƘŀǘƽǿΦ Lǘ ƛǎ ŀƭǎƻ ŦƻǳƴŘ ƛƴ ŘƻŎǳƳŜƴǘŜŘ ŘŜǇƻǎƛǘǎ ƛƴ 
½ƱƻŎȊŜǿ ŀƴŘ wƻƎƻȋƴƻΦ ¢ƘŜ .Ǌƻǿƴ /ƻŀƭ aƛƴŜ Ϧ.ŜƱŎƘŀǘƽǿϦ ŎƻǾŜǊǎ ŀōƻǳǘ Ƙŀlf of the domestic 
demand for this raw material. 

In the northern part of the region there are mineral-geothermal waters with favorable 
ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ǿŜƭƭǎ ƛƴ ¦ƴƛŜƧƽǿΣ tƻŘŘťōƛŎŜ ŀƴŘ {ƪƛŜǊƴƛŜǿƛŎŜΦ 

The valleys of larger rivers in the voivodship (Warta, Pilica, Bzura) lie on its outskirts. To the 
interior of the upland reach only narrow valleys of small watercourses, which radially propagate 
from the center towards the main large valleys. The largest reservoirs are the Sulejowski 
Reservoir and the Jeziorsko Reservoir. 

Lodzkie is one of the best developing voivodships in the country in the area of renewable energy 
sources. The region has a large potential of biomass, geothermal waters and wind. There are 
more than 170 wind power plants in Lodz. Natural geothermal resources of the region are used 
in heating and recreation. The intensified development of the energy sector in the region, 
observed in recent years, has contributed to the creation of links and cooperation between 
institutions and enterprises. 

 

Figure 22 Location of the Lodzkie region on the map.[25.] 



 

Side 36 af 252 

 

The proportion between the population in the Lodzkie region and the total population in the 
country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ςȟτχρȟφςπ 

σχȟωχςȟωφτ 
φȢυϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable.  

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph.  

 

Figure 23 Annual energy demand in Lodzkie region indicated by general source [2.], [3.] (GWh/annum), 2016. 

There is no specific data for the region, that have been reported. The data from the national 
level have been collected, standardized using the population factor and reported in the 
following section.  

The annual coal consumption is collated in the table below. 

Coal source (GWh/annum)  

 Coal production 37,100 

 Coal export 8,200 

 Coal import 3,800 

 Total coal consumption  49,100 

Table 17 Annual coal consumption with the breakdown of coal source for Lodzkie region according to general 
source [3.] (GWh/annum), 2016. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 
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Figure 24 Proportion of energy generated using coal fuel in Lodzkie region according to general source [3.][2.], 
(%), 2016. 

 

Energy production using coal fuel is collated in the table below. 

Coal-fueled energy production (GWh/annum) 

 Coal-based electricity generation 900 

 Total electricity generation 10,800 

 Coal-based heat sale 4,400 

 Total heat sale 16,800 

Table 18 Total and coal-based production of heat and electricity in Lodzkie region according to general source 
[3.][2.], 2016. 

Coal consumption and coal-based energy production per 1000 of population is presented in the 
following table. 

Key Performance Indicators (GWh/1000 of population)  

 Total coal consumption  19.9 

 Coal-based electricity generation 0.4 

 Coal-based heat sale 1.8 

Table 19 Coal consumption and coal-based energy production per 1000 of population in Lodzkie region according 
to general source [3.], 2016. 
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4.1.7 Romania ς South-West Oltenia region 

South-West Oltenia Region is located in the southwestern part of Romania and comprises five 
counties: Dolj, Olt, Valcea, Mehedinti and Gorj. The subsoil of the South-West Oltenia Region is 
rich in natural resources such as coal, lignite exploited by the National Company of the Oltenia 
Lignite in the counties of Gorj and Valcea. Soil and subsoil resources are the basis of raw 
materials in the local and regional economy, their presence being a premise for the development 
of human settlements, the multipurpose employment of the workforce and the increase in living 
standards.  

 

Figure 25 Location of the South-West Oltenia region on the map.[25.] 

Population ratio for the South-West Oltenia region compared with the total population in 
Romania is: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ρȟωπρȟπωυ 

ρωȟφτπȟπππ
ωȢφϷ 

The main primary energy resources in the year 2017 were 34,291.4 * thousand toe, out of which 
21,303.5 thousand toe in domestic production and 12,987.9 thousand toe in import, having the 
following structure.  
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Figure 26 Primary energy resources local data[38.], (%), 2017. 

Electricity production by combustion of coal extracted from the region (the key power plants in 
cities: Rovinari, Turceni, Isalnita, Craiova, Govora) and the use of water falls (Danube 
hydroelectric power stations - Iron Gates I and II, hydroelectric power plants on the Middle Olt) 
makes the region the most important area where electricity is produced in Romania. At present, 
the thermoelectric power plants are in a continuous process of retrofitting to increase the 
efficiency and to reduce the emissions generated by the combustion of coal. 

The energy demand including heat supply, electricity production and cooling demand for the 
entire region in 2016 is presented on the following graph.  

 

Figure 27 Annual energy demand in South-West Oltenia region indicated by general source [2.], [3.] 
(GWh/annum), 2016. 
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In 2017, Complexul Energetic Oltenia produced 15 TWh of energy. In percent, this represents 
24% of the country's total energy production, at a production of 22.5 million tons of coal. 

The coal consumption and coal related energy production figures have been obtained using the 
local data sources. These are presented in the following section.  

The annual coal consumption is collated in the table below. 

Coal source (GWh/annum)  

 Coal production 5,000 

 Coal export 0 

 Coal import 600 

 Total coal consumption  5,900 

Table 20 Annual coal consumption with the breakdown of coal source for South-West Oltenia region according to 
specific source [39.][3.], (GWh/annum), 2017. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 

 

Figure 28 Proportion of energy generated using coal fuel in South-West Oltenia region according to specific 
source [39.][3.], (%), 2017. 

Energy production using coal fuel is collated in the table below. 

Coal-fueled energy production (GWh/annum) 

 Coal-based electricity generation 5,900 

 Total electricity generation 15,000 

 Coal-based heat sale 0 

 Total heat sale 16,000 

Table 21 Total and coal-based production of heat and electricity in South-West Oltenia region according to 
specific source [39.], (GWh/annum), 2017. 
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Coal consumption and coal-based energy production per 1000 of population is presented in the 
following table. 

Key Performance Indicators (GWh/1000 of population)  

 Total coal consumption  3.1 

 Coal-based electricity generation 0.97 

 Coal-based heat sale 0.0 

Table 22 Coal consumption and coal-based energy production per 1000 of population in South-West Oltenia 
region according to specific source [39.][3.], 2017. 

Energy characteristics of the counties of the S-W Oltenia Region is described below. 

The strong points in the industrial production of the Region aǊŜ ƘȅŘǊƻǇƻǿŜǊ όaŜƘŜŘƛƴסƛΣ ±ŃƭŎŜŀΣ 
Olt, Gorj) and thermoenergy (Gorj, Dolj); where the Region is the national leader (hydroelectric 
power 60.3%, thermoelectricity 39.6%). 

¶ Dolj County - The main natural resources of the county are the oil and gas reserves (Stoina, 
tƛŜƭŜǒǘƛΣ /ƻסƻŦŜƴƛύΦ 9ƴŜǊƎŜǘƛŎ /ƻƳǇƭŜȄ {! /ǊŀƛƻǾŀ - power producer (930 MW installed power 
at SE Isalnita and SE Craiova). 

¶ Gorj County  Gorj ς The county is rich in diverse natural resources, some of them exploited 
and used by the industries, others expecting opportunities for use. The main resources are: 

- [ƛƎƴƛǘŜ ŜȄǇƭƻƛǘŜŘ ǘƘǊƻǳƎƘ ǳƴŘŜǊƎǊƻǳƴŘ ƻǊ ǎǳǊŦŀŎŜ ƳƛƴŜǎ ƛƴ wƻǾƛƴŀǊƛΣ Wƛƭס ŀƴŘ aƻǘǊǳΦ Lƴ 
Gorj County, lignite deposits are 50-180 m deep. Reserves are estimated at over 1 
billion tons that can be exploited for a further 40 years under exploitation at maximum 
yields of existing mines. 

- hƛƭ ƛǎ ŜȄǘǊŀŎǘŜŘ ƛƴ ½ƛŎƭŜƴƛΣ .ǳǎǘǳŎƘƛƴ ŀƴŘ /ƻƭƛōŀǒƛΦ !ǘ ǘƘŜ ǇǊŜǎŜƴǘ ƭŜǾŜƭ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ƛǘ ƛǎ 
expected that the reserves will last for another 40-50 years. 

- Natural gas is in association with oil. Major resources are found at Bustuchin, Stoina 
and Turburea. Gorj county has about 35% of Romania's natural gas reserves, but there 
are no processing units. As a result of its reserves, in Gorj County the extractive 
industry occupies a leading position, its main component being the extraction of non-
coking coal - lignite in two big basins, Motru and Rovinari. Lignite extraction has and 
continues to have a major impact on the entire economy of the county. The main 
problem is the decrease of Romania's electricity consumption and the orientation 
towards other forms of its generation (water, nuclear energy, renewable resources). In 
response to this, a number of measures have already been taken to reduce costs by 
limiting the activity to underground mines. 

- The National Company of the Oltenia Lignite Tg-Jiu supplies lignite to the large thermal 
ǇƻǿŜǊ ǎǘŀǘƛƻƴǎ ŦǊƻƳ LǒŀƭƴƛǘŀΣ /ǊŀƛƻǾŀ LLΣ wƻǾƛƴŀǊƛΣ ¢ǳǊŎŜƴƛΣ ǘƻ ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ǳƴƛǘǎ ŀƴŘ 
population. Confirmed industrial reserves are 2.2 billion tons of lignite, located in the 
DƻǊƧΣ ±ŃƭŎŜŀ ŀƴŘ aŜƘŜŘƛƴסƛ ŎƻǳƴǘƛŜǎΦ ¢ƘŜ ŜȄǘǊŀŎǘŜŘ ƭƛƎƴƛǘŜ Ƙŀǎ ŀ ŎŀƭƻǊƛŦƛŎ ǇƻǿŜǊ ƻŦ 
1600-1900 kcal / kg, its use being for the production of electric and thermal energy by 
burning in the industrial and household facilities of the population. Gorj county 
occupies the first place in the country in the production of lignite through the two 
carboniferous basins, Rovinari and Motru. 



 

Side 42 af 252 

 

- The National Petroleum - Tg-Jiu Branch, accounts for about 35% of the gas production 
and 8% of the country's oil. 

- Complexul Energetic Rovinari S.A, S.C. Complexul Energetic Turceni S.A are the most 
important units producing electricity in the country. Changing the national energy 
strategy to reduce the amount of electricity generated by thermal power stations at 
higher costs than other forms of production (hydro, nuclear, renewable) will cause a 
fall not only for the three big economic players directly involved but also for the of a 
large number of companies that depend on their existence. 

¶ Olt County - Slatina Hydropower Branch, one of the 12 branches of the Hydroelectric 
Company, puts in the potential of Olt, has 8 hydroelectric plants, totaling an installed 
capacity of 379 MW and an average energy output of 890 GWh / year. The first three 
ƘȅŘǊƻǇƻǿŜǊ Ǉƭŀƴǘǎ ό{ǘǊŜƧŜǒǘƛΣ !ǊŎŜǒǘƛ ŀƴŘ {ƭŀǘƛƴŀύ ƛƴ ǘƘŜ ǎŜŎǘƻǊ ƻŦ ǘƘŜ {ƭŀǘƛƴŀ IȅŘǊƻǇƻǿŜǊ 
Branch are located on the middle course of the Olt River, and the next five hydroelectric 
Ǉƭŀƴǘǎ όLǇƻǘŜǒǘƛΣ 5ǊŇƎŇƴŜǒǘƛΣ CǊǳƴȊŀǊǳΣ wǳǎŇƴŜǒǘƛ ŀƴŘ LȊōƛŎŜƴƛύ ŀǊŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ [ƻǿŜǊ hƭǘ 
River. 

¶ Mehedinti County- Hidroelectrica SA The Iron Gates Substation Branch - Drobeta Turnu 
Severin, produces the largest part of the electricity in hydropower plants, through the 
largest hydroelectric plants in Romania Portile de Fier I, with an installed capacity of 1080 
MW and Iron Gates II, with the installed power of 250 MW. Both hydroelectric plants are 
operated in partnership with the Romanian and Serbian power plants at Portile de Fier I and 
they generate 2160 MW, and those from the Iron Gates II 500 MW 

¶ Valcea County- The county has reserves of oil, natural gas, coal, which together with the 
huge hydropower potential created the possibility of developing the energy industry. In 
addition to the Govora Thermal Power Plant, which has an industrial capacity of 307 MW, 
the Lotru - Ciunget Hydroelectric Plant with 510 MW industrial power, two hydropower 
plants on the Lotru River, Bradisor (115 MW), Malaia (18 MW) and other 11 hydropower 
plants on the Olt River with a capacity of 469 MW, with a production greater than 2700 
GWh/year.  
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4.1.8 Slovenia ς Savinjska region 

Slovenia is divided into two NUTS 2 regions, Vzhodna and Zahodna Slovenija and then divided 
further into twelve NUTS 3 regions. Savinjska is one of the eight NUTS 3 regions of Vzhodna 
{ƭƻǾŜƴƛƧŀΦ Lǘ Ƙŀǎ ом ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ŀƴŘ мн҈ ƻŦ {ƭƻǾŜƴƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴΦ ¢ƘŜ ƭŀǊƎŜǎǘ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ 
ŀǊŜ /ŜƭƧŜΣ ±ŜƭŜƴƧŜ ŀƴŘ ¿ŀƭŜŎΦ ¢ƘŜ ƭƻŎŀǘƛƻƴ ƻf Savinjska region is showed in the image below.  

 

Figure 29 Location of the Savinjska region on the map.[25.] 

 

The proportion between the population in the Yugoiztochen region and the total population in 
the country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ςυτȟρττ

ςȟπφυȟψωυ
ρςȢσϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable.  

The only operating coal mine in Slovenia, Premogovnik Velenje (Velenje lignite mine), is situated 
in Velenje and at the biggest operating coal-fired power plant in the country, Termoelektrarna 
~ƻǑǘŀƴƧΣ ƛƴ ~ƻǑǘŀƴƧΣ ōƻǘƘ ǇŀǊǘ ƻŦ ǘƘŜ {ŀǾƛƴƧǎƪŀ ǊŜƎƛƻƴΦ ¢ƘŜǊƳŀƭ ǇƻǿŜǊ Ǉƭŀƴǘ ~ƻǑǘŀƴƧ ŀŎŎƻǳƴǘǎ ŦƻǊ 
ƴŜŀǊƭȅ ƻƴŜ ǘƘƛǊŘ ƻŦ ŎƻǳƴǘǊȅΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ŀǎ ǿŜƭƭ ŀǎ ǇǊƻǾƛŘŜǎ ǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ǳǎŜŘ ŦƻǊ 
ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ƛƴ ǘƘŜ ~ŀƭŜǑƪŀ dolina valley. Slovenia is relatively small country and both within 
the context of the Savinjska region and the country as a whole, the lignite importance for a 
currently well-ōŀƭŀƴŎŜŘ ŜƴŜǊƎȅ ƳƛȄ ŦƻǊ ǘƘŜ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅ ǊŜŀǎƻƴǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ~ƻǑǘŀƴƧ 
thermal power plant as one of the largest source of electricity production are the biggest factors 
to consider in terms of wider impacts caused by a future phase out of coal. For these reasons 
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the report and the SWOT analysis will focus on NUTS 3 Savinjska region and in some chapters 
on the country as a whole as well. 

Velenje coal mine is with an over 140-year tradition in lignite mining firmly rooted in the 
{ƭƻǾŜƴƛŀƴ ŜƴŜǊƎȅ ŜŎƻƴƻƳƛŎǎΦ !ǘ ǘƻŘŀȅΩǎ ƳƛƴƛƴƎ ƻǳǘǇǳǘΣ ǘƘŜǊŜ ŀǊŜ ŜƴƻǳƎƘ ŘŜǇƻǎƛǘǎ ƻŦ ǘƘŜ ±ŜƭŜƴƧŜ 
lignite for another four decades of the coal mine operation, however, mining sites will close 
before lignite reserves are exhausted due to changes in the energy industry and the envisaged 
changes in the operation of the thermal power plant. In 2017, Velenje lignite mine produced 
3.35 million tonnes of lignite and had 1.255 employees. All of Velenje mine lignite output is used 
ŀǘ ǘƘŜ ~ƻǑǘŀƴƧ ǘƘŜǊƳŀƭ ǇƻǿŜǊ Ǉƭŀƴǘ όфоΦо҈ ƻŦ ƭƛƎƴƛǘŜ ƛǎ ǎƻƭŘ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ нΦр҈ 
for heating generation).  

The newest additƛƻƴ ǘƻ ǘƘŜ ~ƻǑǘŀƴƧ ǘƘŜǊƳŀƭ ǇƻǿŜǊ Ǉƭŀƴǘ ό¢9~ύ ǿŀǎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŀ ƳƻŘŜǊƴΣ 
highly efficient (43%) BAT 600 MW unit with the intent to replace existing old, outdated and 
inefficient units and deliver CO2 emission reductions of 35%. Unit 6 which started operating in 
the spring 2015 is designed to be operational until 2054. 

¢9~ ƛǎ ǘƘŜ ōƛƎƎŜǎǘ ǘƘŜǊƳŀƭ ǇƻǿŜǊ Ǉƭŀƴǘ ƛƴ {ƭƻǾŜƴƛŀ ǿƛǘƘ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ǇƻǿŜǊ ƻŦ млнф a²Υ 

- Unit 5, installed power: 345 MW, start year of operation: 1978 (shut down in 2015, 
revitalized in 2018). 

- Unit 6, installed power: 600 MW, start year of operation: 2015. 

- Gas unit 1, installed power: 42 MW, start year of operation: 2008. 

- Gas unit 2, installed power: 42 MW, start year of operation: 2008. 

The energy demand including heat supply, electricity production and cooling demand for the 
entire country and the Savinjska region in 2016 is presented on the following graph.  

 

Figure 30 Annual energy demand in Slovenia and Savinjska region indicated by general source [2.], [3.] 
(GWh/annum), 2016. 

There is no information about heat and cooling needs according to the local source, therefore 
the general source was used for a determination of heat and cooling demand of the region. 
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Electricity production for the Savinjska region was acquired by was downsizing national data to 
the regional level. 

The next table presents the overall consumption figures for the coal in Slovenia and Savinjska 
region. General data was in this case very consistent with the local data, therefore the figures 
used in the table below derive from general source. Considering the fact that the whole amount 
of coal is being extracted in the Savinjska region, the coal production in the region is equal to 
the production in the country. Around 0.2 Mtoe of coal that was imported was primarily used at 
heat and power plant Termoelektrarna Toplarna Ljubljana (TE-TOL) in Ljubljana for the purposes 
of heat generation for the district heating system in Ljubljana in highly efficient cogeneration 
together with electricity.  

Coal source (GWh/annum) Slovenia  Savinjska   
Coal production 10,467 10,467  
Coal export 0 0  
Coal import 2,326 0  
Coal stock 0 0  
Total coal consumption  12,793 10,467 

 Table 23 Annual coal consumption with the breakdown of coal source for Slovenia and Savinjska region 
according to general source [3.] and specific information (GWh/annum), 2016. 

Coal consumption figures indicate the cumulative usage of all types of solid fuels which include 
hard coal and brown coal/lignite. 

Nearly 30% of electricity in Slovenia is generated using lignite from Savinjska region. There was 
no available data for the Savinjska region, however, taking into account contribution of the coal 
ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ƴŜƎƭƛƎƛōƭŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǘƻ ǘƘŜ 
electricity generation in the region, it can be concluded that the electricity generation in the 
region is in a great share based on coal production. According to the general information on heat 
demand in the region and local data on coal-based heat sale, circa 20% of heat is produced in 
the coal combustion.    

 

Figure 31 Proportion of energy generated using coal fuel in Slovenia and Savinjska region according to general 
source [2.], [3.] and specific information [43.] (%), 2016. 

The exact annual energy production output is collated in the table below.   
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Coal-fueled energy production (GWh/annum) Slovenia Savinjska  
Coal-based electricity generation 5,000 4,600 

 
Total electricity generation 16,500 4,600  
Coal-based heat sale 1,417 350  
Total heat sale 15,733 1,808 

 Table 24 Total and coal-based production of heat and electricity in Slovenia and Savinjska region according to 
general source [3.] and specific information [42.], (GWh/annum), 2016. 

The most important parameters have been converted to the key performance indicators (KPIs) 
which indicate the energy share per one thousand of the population in Savinjska region. 

Key Performance Indicators (GWh/1000 of population) General data Specific data  
Total coal consumption  41 

 

 
Coal-based electricity generation 

 
18.1 

 
Coal-based heat sale 

 
1.4 

Table 25 Coal consumption and coal-based energy production per 1000 of population in Savinjska region 
according to general source [3.] and specific information [42.], 2016. 
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4.1.9 Spain ς Extremadura region 

 

Figure 32 Location of the Extremadura region on the map.[25.] 

The proportion between the population in the Extremadura region and the total population in 
the country should be calculated according to the formula: 

ὖέὴόὰὥὸὭέὲ ὶὥὸὭέ
ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὶὩὫὭέὲ

ὖέὴόὰὥὸὭέὲ Ὥὲ ὥ ὧέόὲὸὶώ

ρȟπχχȟυςυ

τφȟυςψȟπςτ
ςȢσςϷ 

This population factor was developed in order to scale down the national values to the regional 
level in case the local data are unavailable. The energy demand including heat supply, electricity 
production and cooling demand for the entire region in 2016 is presented on the following 
graph.  
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Figure 33 Annual energy demand in Extremadura region indicated by general source [2.], [3.] (GWh/annum), 
2016. 

There is no specific data for the region, that have been reported. The data from the national 
level have been collected, standardized using the population factor and reported in the 
following section.  

Although, the following figures demonstrate a coal activity in the region, this is only a result 
of the extrapolation of national figures to the regional level using the population factor. Lack 
of the specific data sources, however, can mislead the actual picture for Extremadura, which 
is entirely free of any coal-intensive industry.  

The annual coal consumption is collated in the table below. 

Coal source (GWh/annum)  

 Coal production 320 

 Coal export 130 

 Coal import 2,870 

 Total coal consumption  3,520 

Table 26 Annual coal consumption with the breakdown of coal source Extremadura region according to general 
source [3.] (GWh/annum), 2016. 

The next graph shows the proportion of coal-fired electricity production (blue column) and coal-
fired heat production (yellow column) in total energy demand. 
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Figure 34 Proportion of energy generated using coal fuel in Extremadura region according to general source 
[3.][2.], (%), 2016. 

Energy production using coal fuel is collated in the table below. 

Coal-fueled energy production (GWh/annum) 

 Coal-based electricity generation 1,200 

 Total electricity generation 4,800 

 Coal-based heat sale 0 

 Total heat sale 3,300 

Table 27 Total and coal-based production of heat and electricity in Extremadura region according to general 
source [3.][2.], (GWh/annum), 2016. 

Coal consumption and coal-based energy production per 1000 of population is presented in the 
following table. 

Key Performance Indicators (GWh/1000 of population)  

 Total coal consumption  3.3 

 Coal-based electricity generation 1.1 

 Coal-based heat sale 0.0 

Table 28 Coal consumption and coal-based energy production per 1000 of population in Extremadura region 
according to general source [3.], 2016. 
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4.2 Energy sources for alternative energy production 

4.2.1 Bulgaria ς Yugoiztochen region 

Current RES consumption  

¶ Heat supply 

The only RES source for heat production in the region origins from the biomass. 

 

Figure 35 Heat production using renewable energy sources in Yugoiztochen region according to general source 
[3.], (%), 2016,  

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 

Heat supply using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 0 0.0  
Wind 0 0.0  
Biomass and Renewable Wastes  

20 0.02 
 

Solar 0 0.0  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES heat 20 0.0  
Total heat demand 3,700 3.5 

 Table 29 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Yugoiztochen region (GWh) according to general source [3.] (GWh/annum), 2016. 
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¶ Electricity supply 

The RES fuel mix in the electricity generation process indicates that the hydro power 
outnumbers the other energy sources. Over 60% of total electricity production comes from 
hydro power and is supplemented by even energy contribution solar PV, wind and biomass.  

 

Figure 36 Electricity production using renewable energy sources the Yugoiztochen region (GWh) according to 
general source [3.] (GWh/annum), 2016.  

 

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 

Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 250 0.2  
Wind 61 0.1  
Biomass and Renewable Wastes  

12 
0.0 

 
Solar 57 0.1  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES electricity 380 0.4  
Total electricity demand 6,200 5.9 

 Table 30 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Yugoiztochen region (GWh) according to general source [3.] (GWh/annum), 2016. 

Overview of total RES potential 
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¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. 

Please see 2 Glossary for the definitions of the presented energy sources. 

 

Figure 37 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Yugoiztochen region according to general source [2.] (%), 2016. 
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4.2.2 Denmark ς Nordjylland region 

This section summarizes the current contribution of RES in energy generation and investigates 
the total potential of utilizing renewable energy sources which could offset coal-fired energy 
production. 

Current RES consumption  

¶ Heat supply 

According to the fuel consumption statistics in 2016, majority of heat production in Nordjylland 
origins from biomass and renewable waste. The second most popular is geothermal energy.  

The local figures of 60% biomass-based heat and 35% RES heat contribution from geothermal 
energy slightly diverged from the values demonstrated in the general source. 

 

 

Figure 38 Heat production using renewable energy sources in Nordjylland region according to general source [3.] 
(top chart) and specific information [4.] (bottom chart), (%), 2016. 
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The annual thermal energy volumes by the renewable energy source compared with total heat 
demand are gather in the following table. Heat production from biomass and renewable sources 
is nearly 1/3 higher than it was derived using national figures. Similarly, solar heat supply is 
reality is twice as much while heat production from waste is more than 4 times higher.  

Overall, almost half of total heat demand is supplied from the biomass and renewable waste 
fired plants. The second highest heat contributor (30% of total heat needs in the region) is 
energy from waste. 

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in 
Nordjylland. These are presented in the table below. 

Heat supply using RES   
General data Specific data   
GWh GWh/1000 of 

population 
GWh GWh/1000 of 

population 
 

Hydro 0 0.0 0 0.0  
Wind 0 0.0 0 0.0  
Biomass and Renewable 
Wastes  

1,890 3.2 2,840 4.8 

 
Solar 40 0.1 90 0.2  
Geothermal 5 0.0 30 0.1  
Tide, Wave and Ocean 0 0.0 0 0.0  
Wastes non-RES 360 0.6 1,680 2.9  
Total RES heat 2,290 3.9 4,640 7.9  
Total heat demand 5,880 10.0 5,970 10.2 

 Table 31 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Nordjylland region (GWh) according to general source [3.] and specific information [4.] (GWh/annum), 2016. 

 

¶ Electricity supply 

The RES fuel mix in the electricity generation process indicates that the wind power outnumbers 
the other energy sources. Nearly 90% of total electricity production comes from wind power 
and is supplemented by energy from waste, solar PV and biomass. These proportions slightly 
diverge when compared with the national figures.  
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Figure 39 Electricity production using renewable energy sources in Nordjylland region according to general source 
[3.] (top chart) and specific information [4.] (bottom chart) 2016, (%). 

In total energy balance, almost half of electricity consumption in the region is covered by the 
wind farms. The electricity production from RES technologies have been converted to the key 
performance indicators (KPIs) which indicate the energy share per one thousand of the 
population in Nordjylland. These are presented in the table below. 

 
Electricity production using RES   

General data Specific data   
GWh GWh/1000 of 

population 
GWh GWh/1000 of 

population 
 

Hydro 0 0.0 0 0.0  
Wind 1,310 2.2 2,070 3.5  
Biomass and Renewable 
Wastes  

500 0.9 30 0.1 

 
Solar 80 0.1 80 0.1 
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Geothermal 0 0.0 0 0.0  
Tide, Wave and Ocean 0 0.0 0 0.0  
Wastes non-RES 70 0.1 160 0.3  
Total RES electricity 1,960 3.3 2,340 4.0  
Total electricity demand 3,120 5.3 4,260 7.3 

 Table 32 Electricity production using RES and its proportion per 1000 of population compared to total electricity 
demand in the Nordjylland region according to general source [3.] and specific information [4.] (GWh/annum), 

2016. 

Overview of total RES potential 

Based on the available resources in the Nordjylland region, there is still a plenty of potential for 
RES energy generation.  

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. 

The figures in the adjacent columns are sourced from different data sources, the national 
statistics and the local information. Please see 2 Glossary for the definitions of the presented 
energy sources. 

 

 Figure 40 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Nordjylland region according to general source [2.] and specific information [4.] (%), 2016. 

 

¶ Geothermal energy  

The potential of shallow geothermal energy is identified at average 1.04 W/mK. This thermal 
conductivity of the ground, based on the scale <0.7; 1.2 W/mK> and compared to all European 
locations, indicates a good ability of the soil to transfer heat. [2.] This, however, only refer to the 
undersurface layers. The thermal conditions of the deep ground in the Nordjylland region, are 
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rather ordinary. There are neither areas with the heat-flow density (HFD) above 90 mW/m2 nor 
high temperature distribution (>50°C) below 1000 m. The southern parts of the region have, 
however, potential underground reservoirs (area marked in green in the following map).  

 

Figure 41 Geothermal energy potential in Nordjylland region. [11.]  

¶ Excess heat  

The other alternative for coal-based energy is and excess heat. This can be extracted from the 
industrial sites that are already in operation as e.g. waste combustion plants, water treatment 
plants and power plants. The estimated potential of heat production using different excess heat 
source is presented on the graph below. 

 

Figure 42 Excess heat potential in Nordjylland region. [12.] 
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¶ Wind power 

Wind parameters in the region are listed in the table below.  

 
Wind potential at 50 meters 

 

Average wind speed 6 m/s 

Maximum wind speed 14 m/s 

Minimum wind speed 4 m/s 

Table 33 Wind power potential in Nordjylland region. [2.], (m/s). 

The wind power has the largest potential in the western parts of the land and along the coastline. 
The mean power density for 10% of windiest area in Nordjylland is 540 W/m2. The typical wind 
energy density as can be concluded from the map below, is around 350 W/m2 on the land and 
circa 700 W/m2 for the offshore installations.[5.]  

 

Figure Wind potential in Nordjylland region [5.], (W/m2). 

  



 

Side 59 af 252 

 

4.2.3 Germany ςLausitz-Spreewald region  

This section summarizes the current contribution of RES in energy generation and investigates 
the total potential of utilizing renewable energy sources which could offset coal-fired energy 
production. 

Current RES consumption  

¶ Heat supply 

According to the fuel consumption statistics in 2016, majority of heat production in Lausitz-
Spreewald origins from biomass and renewable waste reaching almost 80% contribution. In the 
second place almost equally popular (between 5% and 8%) are solar thermal, geothermal energy 
and non-renewable waste.  

 

Figure 43 Heat production using renewable energy sources in Lausitz-Spreewald region according to specific 
information 250[16.], (%), 2015/2016.  

The annual thermal energy volumes by the renewable energy source compared with total heat 
demand are gathered in the following table.  

Overall, almost 1/5 of total heat demand is supplied renewable energy resources. 

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in Lausitz-
Spreewald. These are presented in the table below. 
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Heat supply using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 0 0.0  
Wind 0 0.0  
Biomass and Renewable Wastes  860 1.5 

 
Solar 50 0.1  
Geothermal 80 0.1  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 80 0.1  
Total RES heat 1,070 1.8  
Total heat demand 5,500 9.4 

 Table 34 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Lausitz-Spreewald region (GWh) according to specific information [16.], (GWh/annum), 2015/2016. 

 

¶ Electricity supply 

The RES fuel mix in the electricity generation process indicates that the wind power outnumbers 
the other energy sources. Over 60% of total electricity production comes from wind power and 
is supplemented by even energy contribution solar PV and biomass.  

 

 

Figure 44 Electricity production using renewable energy sources the Lausitz-Spreewald region (GWh) according to 
specific information [16.], (GWh/annum), 2015/2016.  

 

In total energy balance, almost nearly 1/3 of electricity consumption in the region is covered by 
the renewables.  
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The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in Lausitz-
Spreewald. These are presented in the table below. 

Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 1 0.0  
Wind 680 1.2  
Biomass and Renewable Wastes  210 0.4 

 
Solar 220 0.4  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES electricity 1,110 1.9  
Total electricity demand 4,200 7.2 

 Table 35 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Lausitz-Spreewald region (GWh) according specific information [16.], (GWh/annum), 2015/2016. 

Overview of total RES potential 

Based on the available resources in the Lausitz-Spreewald region, there is still a significant 
potential for RES energy generation.  

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. 

The figures in the adjacent columns are sourced from different data sources, the national 
statistics and the local information. Please see 2 Glossary for the definitions of the presented 
energy sources. 
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 Figure 45 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Lausitz-Spreewald region according to general source [2.] (%), 2016. 

 

¶ Geothermal energy  

The potential of shallow geothermal energy is identified at average 40 W/mK. This thermal 
conductivity of the ground, compared to all European locations, indicates a good ability of the 
soil to transfer heat. [2.] This, however, only refer to the undersurface layers.  

The thermal conditions of the deep ground in most of the Lausitz-Spreewald region, are rather 
ordinary. There are neither areas with the heat-flow density (HFD) above 90 mW/m2 nor high 
temperature distribution (>50°C) below 1000 m. Only the northern parts of the region (DE406 ς 
Dahme-Spreewald) demonstrate to have some underground heat sources above 50°C at depth 
below 1000 m and even 90°C at depth below 2000 m. (area marked in red and blue in the 
following map). 

The region has also a high potential of underground reservoirs (area marked in green in the 
following map).  
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Figure 46 Geothermal energy potential in Lausitz-Spreewald region [11.]. 

¶ Excess heat  

The other alternative for coal-based energy is an excess heat. This can be extracted from the 
industrial sites that are already in operation as e.g. waste combustion plants, water treatment 
plants and power plants. The estimated potential of heat production using different excess heat 
source is presented on the graph below. 

 

Figure 47 Excess heat potential in Lausitz-Spreewald region [12.]. 

The highest excess heat source that in theory could cover the total heat demand of the state is 
generated in the coal-fired power plants. The phasing out of coal strategy assumes shutting 
down the existing coal facilities which indicate this excess heat would no longer be in place. 
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However, the potential replacement of the coal-fueled plants with alternative technologies 
could reinstate the opportunity of utilizing waste heat for district heating supply.  

¶ Wind power 

Wind parameters in the region are listed in the table below.  

 
Wind potential at 50 meters 

 

Average wind speed 3 m/s 

Maximum wind speed 5 m/s 

Minimum wind speed 2 m/s 

Table 36 Wind power potential in Lausitz-Spreewald region [2.], (m/s). 

The wind power has the largest potential in the southern and central parts of the state. The 
mean power density for 10% of windiest area in the entire Brandenburg region is 330 W/m2. The 
typical wind energy density in the Lausitz-Spreewald as can be concluded from the map below, 
is around 200 W/m2 which is peaking up to 300 W/m2 in the windiest sections of theregion.[5.]  

 

 

Figure Wind potential in Lausitz-Spreewald region [5.], (W/m2). 
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4.2.4 Greece ς Western Macedonia region 

This section summarizes the current contribution of RES in energy generation and investigates 
the total potential of utilizing renewable energy sources which can act as alternative solutions 
to the lignite energy production. 

Current RES consumption  

¶ Heat supply 

According to the fuel consumption statistics in 2016, renewable sources are not involved in the 
heat sold category of Western Macedonia, which presents the same profile as the total country.  

According to EUROSTAT, the share of renewable energy in gross final energy consumption by 
the heating and cooling sector in Greece was 15.08% during 2016 (Code: sdg_07_40)[31.]. Due 
to unavailability of specific data published in regional basis, the national average was used in 
order to estimate a value of 292 GWh produced by biomass and solar in Western Macedonia. 

 

Figure 48 Heat production using renewable energy sources in Western Macedonia region according to general 
source [31.][3.], (%), 2016. 

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 

Heat supply using RES   
GWh GWh/1000 of population  

Hydro 0 0.0  
Wind 0 0.0  
Biomass and Renewable Wastes  290 1.1 

 
Solar 0 0.0  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0 
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Wastes non-RES 0 0.0  
Total RES heat 290 1.1  
Total heat demand 1,950 7.2 

 Table 37 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Western Macedonia region (GWh) according to general source [31.][3.], (GWh/annum), 2016. 

¶ Electricity supply 

The RES fuel mix in the electricity generation process is relevant to the Greek interconnected 
system supplying electricity the mainland of the country. These values are slightly diverge 
compared with the national figures, where also non interconnected system is taken into 
account. A significant deviation deals with hydro where in specific data only RES hydro, meaning 
small scale hydro plants have been taken into account.  

 

 

Figure 49 Electricity production using renewable energy sources in Western Macedonia region according to 
general source [3.] (top chart) and specific information [26.],[33.] (bottom chart) (%), 2016. 

Western Macedonia, having equal energy supply profile with the national grid covers almost 
20% of the electricity consumption by RES as depicted in the following table. 
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Electricity production using RES   

General data Specific data   
GWh GWh/1000 of 

population 
GWh GWh/1000 of 

population 
 

Hydro 140 0.5 19 0.1  
Wind 130 0.5 109 0.4  
Biomass and Renewable 
Wastes  

10 0.0 7 0.0 

 
Solar 100 0.4 97 0.4  
Geothermal 0 0.0 0 0.0  
Tide, Wave and Ocean 0 0.0 0 0.0  
Wastes non-RES 10 0.0 0 0.0  
Total RES electricity 380 1.4 265 1.0  
Total electricity demand 1,305 4.8 933 3.4 

 Table 38 Electricity production using RES and its proportion per 1000 of population compared to total electricity 
demand in the Western Macedonia region according to general source [3.] and specific information [26.],[33.] 

(GWh/annum), 2016. 

Overview of total RES potential 

Based on the available resources in the Western Macedonia region, there is still a plenty of 
potential for RES energy generation.  

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. The figures in the adjacent 
columns are sourced from different data sources, the national statistics and the local 
information.  
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Figure 50 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Western Macedonia region according to general source [2.] and specific information [4.] (%), 2016. 

 

¶ Geothermal energy  

Although geothermal potential are not identified in the general data for the region, it is 
estimated that a solution involving geothermal heat pumps can bring a magnitude of 202 GWh 
or 10.4 of heat demand in Western Macedonia thermal needs [14].  

¶ Excess heat  

A very limited potential of excess heat utilization in the region of Western Macedonia is 
presented based only on waste water treatment plants according to the available data.  
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Figure 51 Excess heat potential in Western Macedonia region, [12.]. 

¶ Wind power 

Wind parameters in the region are listed in the table below.  

 
Wind potential at 50 meters 

 

Average wind speed 2.45 m/s 

Maximum wind speed 11.52 m/s 

Minimum wind speed 0.31 m/s 

Table 39 Wind power potential in Western Macedonia region, [2.], (m/s). 

The wind power potential is rather limited in comparison with other regions in Greece, having 
also a narrow frame of application in appropriate locations.[5.]  

 

Figure 52  Wind potential in Western Macedonia region, [5.], (W/m2).  
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4.2.5 Hungary ς Észak-Alföld region 

Current RES consumption  

¶ Heat supply 

The key RES source for heat production in the region origins from the biomass. 

 

Figure 53 Heat production using renewable energy sources in Észak-Alföld region according to general source [3.], 
(%), 2016,  

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 

Heat supply using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 0 0.0  
Wind 0 0.0  
Biomass and Renewable Wastes  240 0.2 

 
Solar 0 0.0  
Geothermal 10 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 10 0.0  
Total RES heat 260 0.2  
Total heat demand 9,200 6.3 

 Table 40 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Észak-Alföld region (GWh) according to general source [3.] (GWh/annum), 2016. 
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¶ Electricity supply 

The RES fuel mix in the electricity generation process indicates that the hydro power 
outnumbers the other energy sources. Over 60% of total electricity production comes from 
hydro power and is supplemented by even energy contribution solar PV, wind and biomass.  

  

Figure 54 Electricity production using renewable energy sources the Észak-Alföld region (GWh) according to 
general source [3.] (GWh/annum), 2016.  

 

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 

Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 250 2.4  
Wind 61 0.6  
Biomass and Renewable Wastes  

12 0.1 
 

Solar 57 0.5  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES electricity 380 3.6  
Total electricity demand 6,200 6.6 

 Table 41 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Észak-Alföld region (GWh) according to general source [3.] (GWh/annum), 2016. 

 

Overview of total RES potential 



 

Side 72 af 252 

 

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. 

Please see 2 Glossary for the definitions of the presented energy sources. 

 

Figure 55 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Észak-Alföld region according to general source [2.] (%), 2016. 

¶ Excess heat  

The other alternative for coal-based energy is and excess heat. This can be extracted from the 
industrial sites that are already in operation as e.g. waste combustion plants, water treatment 
plants and power plants. The estimated potential of heat production using different excess heat 
source is presented on the graph below. 

 

Figure 56 Excess heat potential in Észak-Alföld region. [12.] 

¶ Wind power 
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Wind parameters in the region are listed in the table below.  

 
Wind potential at 50 meters 

 

Average wind speed 2.68 m/s 

Maximum wind speed 13.74 m/s 

Minimum wind speed 1.21 m/s 

Table 42 Wind power potential in Észak-Alföld region. [2.], (m/s). 

The typical wind energy density as can be concluded from the map below, is around 175 W/m2 
on the land and there is no access to the sea for the offshore installations.[5.]  
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4.2.6 Poland ς Lodzkie region 

The resources of alternative energy in Lodzkie region are mainly facilitated by climatic conditions 
and geothermal water deposits. Due to the location of the region, in the very center of the 
country, the climate is mild and sunny, especially the central and eastern parts of the 
voivodeship - the districts the city of Lodz and the eastern Lodz. The development of 
ǇƘƻǘƻǾƻƭǘŀƛŎǎ ƛǎ ŜǎǇŜŎƛŀƭƭȅ ǇǊŜǎŜƴǘ ŀƴŘ ŀŎǘƛǾŜ ƛƴ ǇƻǾƛŀǘǎΥ .ǊȊŜȊƛƵǎƪƛΣ wŀǿǎƪƛ ŀƴŘ ¢ƻƳŀǎȊƽǿ ŀǎ 
ǿŜƭƭ ŀǎ hǇƻŎȊȅƵǎƪƛΦ  

In 2016, 86 municipalities had solar and photovoltaic installations located in public utility 
buildings, which were used exclusively for heating and electricity generation for own needs. 
Large-scale photovoltaic installations are also developing more and more intensively. 

The production of energy using wind power plants is also quite favorable, especially in the 
northern parǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘƛǎǘǊƛŎǘǎΥ YǳǘƴƻǿǎƪƛΣ _ťŎȊȅŎƪƛΣ _ƻǿƛŎƪƛ ŀƴŘ ǘƘŜ 
ƴƻǊǘƘŜǊƴ ǇŀǊǘǎ ƻŦ ǘƘŜ ŘƛǎǘǊƛŎǘǎΥ tƻŘŘťōƛŎƪƛΣ ½ƎƛŜǊǎƪƛΣ .ǊȊŜȊƛƵǎƪƛ ŀƴŘ {ƪƛŜǊƴƛŜǿƛŎƪƛΦ  Lƴ нлмсΣ ǘƘŜǊŜ 
were approx. 475 wind power plants operating in the voivodeship with the total capacity of 
approx. 600 MW. 

The region has large reserves of geothermal waters, with the potential of development of 
heating purposes. The most productive are the waters of Lower Cretaceous and Lower Jurassic, 
ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ŘƛǎǘǊƛŎǘǎ ƻŦ tƻŘŘťōƛŎŜΣ ŀs well as in the north parts of the region. 

Current RES consumption  

¶ Heat supply 

The key RES source for heat production in the region origins from the biomass. 

 

Figure 57 Heat production using renewable energy sources in Lodzkie region according to general source [3.], (%), 
2016,  

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 
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Heat supply using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 0 0.0  
Wind 0 0.0  
Biomass and Renewable Wastes  250 0.1 

 
Solar 0 0.0  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 30 0.0  
Total RES heat 280 0.1  
Total heat demand 16,800 6.8 

 Table 43 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Lodzkie region (GWh) according to general source [3.] (GWh/annum), 2016. 

 

¶ Electricity supply 

The RES fuel mix in the electricity generation process indicates that the biomass power 
outnumbers the other energy sources. Over 60% of total electricity production comes from 
biomass power and is supplemented by hydro and wind energy.  

  

Figure 58 Electricity production using renewable energy sources the Lodzkie region (GWh) according to general 
source [3.] (GWh/annum), 2016.  

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 
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Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 169 0.1  
Wind 80 0.0  
Biomass and Renewable Wastes  520 0.2 

 
Solar 10 0.0  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 10 0.0  
Total RES electricity 790 0.3  
Total electricity demand 10,800 4.4 

 Table 44 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Lodzkie region (GWh) according to general source [3.] (GWh/annum), 2016. 

Overview of total RES potential 

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources. 

Please see 2 Glossary for the definitions of the presented energy sources. 

 

Figure 59 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Lodzkie region according to general source [2.] (%), 2016. 
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¶ Geothermal energy  

 

Figure 60. Geothermal energy potential in Lodzkie region 

¶ Wind power 

Wind parameters in the region are listed in the table below.  

 

Figure 61. Wind potential in Lodzkie Region (W/m2) 

The typical wind energy density as can be concluded from the map below, is around 300 W/m2 
on the land and there is no access to the sea for the offshore installations.[5.]  
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Wind potential at 50 meters 
 

Average wind speed 6,66 m/s 

Maximum wind speed 6,79 m/s 

Minimum wind speed 6,28 m/s 

Table 45. Wind potential at 50 meters for Lodzkie Region 2016. 
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4.2.7 Romania ς South-West Oltenia region 

Current RES consumption  

¶ Heat supply 

According to EUROSTAT, the share of renewable energy in gross final energy consumption by 
the heating and cooling sector in Romania was 26,86% during 2016, but unfortunately, there are 
no specific data published in regional basis. 

¶ Electricity supply 

Romania can develop production systems on all types of renewable sources, depending on the 
specificity of each geographical area in the country. Following the studies carried out at our 
country level, the potential for green energy production is 18.3% biomass, 13.5% wind and solar 
energy, 23% micro hydro power plants and 2% vol. And geothermal. Romania's potential for 
green energy production and the percentage distribution of estimated renewable energies for 
2017 are highlighted in the figure below. 

 

Figure 62 Romania's potential for green energy production and the percentage distribution of estimated 
renewable energies, (%), 2017,  
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Figure 63 Romania's potential for green energy production and the percentage distribution of estimated 
renewable energies, (%), 2017,  

The RES fuel mix in the electricity generation process indicates that the hydro power 
outnumbers the other energy sources. 70% of total electricity production comes from hydro 
power and is supplemented by even energy contribution wind and solar PV.  

The national figures for the entire country have been standardized using the population ratio to 
reflect the RES electricity production in the South-West Oltenia region.  

 

Figure 64 Electricity production using renewable energy sources in the South-West Oltenia region (GWh) 
according to general source [3.] (GWh/annum), 2016.  

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in the 
region. These are presented in the table below. 
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Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 1,700 0.9  
Wind 600 0.3  
Biomass and Renewable Wastes  0 0.0 

 
Solar 200 0.1  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES electricity 2,500 1.3  
Total electricity demand 15,000 7.9 

 Table 46 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the South-West Oltenia region (GWh) according to general source [3.] (GWh/annum), 2016. 

Overview of total RES potential 

 

Figure 65 Proportions of potential RES in Romania according to local source, [55.], (MJ/m2).  

¶ Solar potential 

The monthly range of thermal values in Romania reaches peak values in June (1.49 kWh/m2/day) 
and minimum values in February (0.34 kWh/m2/day). In the solar-thermal energy potential 
assessments, water and / or swimming-pool heating applications (domestic hot water, heating, 
etc.) have been taken into consideration, and solar-photovoltaic potential assessments have 
taken into account both photovoltaic network connection and autonomous (non-network) 
connections for isolated consumers.[55.]  

In Oltenia, the map with the distribution of the average annual flows of incident solar energy on 
the horizontal surface of the region, where 5 zones are distinguished by the average annual 
flows of incident solar energy (more than half of the country's surface benefits from a flow of 
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annual average energy of 1275 kWh/m2). The data is expressed in kWh/m2/year, horizontally, 
this value being the one used in energy applications for both photovoltaic and thermal solar. 

 

Figure 66 Solar energy potential map in the South-West Oltenia region according to local source, [55.], 
(kWh/m2/annum).  

 

Concerning the electricity produced by the hydropower plants in the South-West Oltenia Region, 
the situation is fluctuating, but the differences in production values are still predictable in the 
context of climatic conditions in the region. The European Union has suggested to Romania that 
special attention be paid to increasing wind energy production, according to a study, estimated 
at 14,000 MW of the country's wind potential, is the largest in South-Eastern Europe and the 
second in Europe. 

¶ Wind potential 

In the strategy for capitalizing renewable energy sources, the declared national wind potential 
is 14,000 MW (installed power), which can provide an amount of about 23,000 GWh / year of 
energy. In 2016, taking into account the specific conditions of that year, wind power plants in 
Romania produced 6.52 TWh. The main reason why the technical potential of about 10.23 TWh 
/ year is currently being used in only 60.7% is the adequacy of the national energy system that 
can not take over the unpredictable production sources. 

In 2016, photovoltaic parks in Romania produced 1.67 TWh. The construction of photovoltaic 
parks has benefited from a support scheme in 2009-2016, according to Law 220/2008. 
Photovoltaic capacities are to be developed both in the form of medium capacity solar parks,  
made on degraded or poorly productive land, and in the form of low dispersed capacities made 
by energy consumers who can make the transition to prosumer. Until 2030, photovoltaic 
systems will reach a total installed capacity of approx. 3.100 MWp (a production of about 5 
TWh/year). 
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Figure 67 Wind energy speed at 50m in Romania according to local source, [55.], (m/s).  

 

¶ Solar energy  

Solar energy can be used for energy purposes either in the form of heat, which can be used for 
the preparation of domestic hot water and heating of buildings or for the production of 
electricity in photovoltaic systems. The distribution of solar energy on the national territory is 
relatively uniform with values between 1,100 and 1,450 kWh/m2/year. 

Minimum values are recorded in depression areas and maximum values in Dobrogea, eastern 
Baragan and southern Oltenia. At the end of 2016, solar parks with a total power of 1,360 MW 
were installed in Romania, which, according to project energies, produced 1.91 TWh / year. In 
2016, photovoltaic parks in Romania produced 1.67 TWh. 

The main reason why the solar potential is not exploited to a higher degree is that the national 
energy system can not take over the large variations in power injection generated by 
photovoltaic sources in the absence of properly sized balancing and storage systems. 
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Figure 68 Solar radiation map in Romania according to local source, [55.], (MJ/m2).  

¶ Biomass, bioliquids, biogas, waste and waste gas and sludge fermentation 

The biomass energy potential is estimated at a total of 318,000 TJ / year, equivalent to 7,6 million 
toe. 

Data on solid biomass production presents a high degree of uncertainty (about 20%), with a 
central estimate of 42 TWh in 2015. 

The main form of energy biomass produced in Romania is firewood, burned in low-efficiency 
stoves. The consumption of firewood used in households is estimated at 36 TWh / year. In 2015, 
the production of biofuels was about 1.5 TWh and the biogas of 0.45 TWh. 

In 2015, only 0.7 TWh of national electricity produced from biomass, bioliquids, biogas, waste 
and waste and slurry fermentation gases in capacities of 126 MW installed capacity. 
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Figure 69 Biomass potential map in Romania according to local source, [55.], (MJ/m2).  

¶ Geothermal energy 

Several areas in which the geothermal potential is estimated to allow economic applications in 
a large area in Western Transylvania and on smaller areas in northern Bucharest, north of 
wŀƳƴƛŎǳ ±ŃƭŎŜŀ ŀƴŘ ŀǊƻǳƴŘ נŇƴŘŇǊŜƛ ƭƻŎŀƭƛǘȅ ƘŀǾŜ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƛƴ wƻƳŀƴƛŀΦ tǊŜǾƛƻǳǎ 
research in 1990 revealed that the potential of the known geothermal resources in Romania is 
about 7 PJ / year (about 1.67 million Gcal / year). The records for the period 2014-2016 indicate 
that all of this potential is capitalized annually as heat or hot water between 155,000 and 
200,000 Gcal. 

 
Key Performance Indicators (kWh/1000 of population) General data  

Wind electric energy production (including photovoltaic solar energy)  4,9  
Fuelwood energy production (including biomass) 1,9 

Table 47 Proportion of RES electricity production per 1000 of population according to specific information, [55.], 
(GWh/annum). 
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4.2.8 Slovenia ς Savinjska region 

This chapter summarizes the current contribution of renewables in energy generation and 
investigates the total potential of utilizing renewable energy sources which could offset coal-
fired energy production. 

Current RES consumption  

¶ Heat supply 

According to the Energy balance of Slovenia for 2017, majority of heat production from 
renewables in Slovenia origins from biomass and renewable wastes. The second most popular 
is geothermal energy, with a 7% share and wastes form non-RES with a 6% share. As there were 
no available specific data for Savinjska region, the national figures were downsized with 
population ratio, which results in the same shares of heat production using different renewable 
energy sources at regional level. 

 

Figure 70 Heat production using renewable energy sources in Slovenia according to specific information, [41.], 
(%), 2018. 

Overall, wood is one of the most important renewable sources in the country as wood and other 
solid biomass represent around 50% of the share of renewable energy sources in energy supply 
in Slovenia. In 2016, total energy supply from biomass was 7,076 GWh.  

The heat production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in Savinjska 
region. These are presented in the table below. 
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Heat supply using RES 
 

  
GWh GWh/1000 of population  

Hydro 0 0.00  
Wind 0 0.00  
Biomass and Renewable Wastes  826 3.24  
Solar 16 0.06  
Geothermal 66 0.26  
Tide, Wave and Ocean 0 0.00  
Wastes non-RES 64 0.25  
Total RES heat 972 3.82  
Total heat demand 1,808 7.10 

Table 48 Heat production using RES and its proportion per 1000 of population compared to total heat demand in 
the Savinjska region (GWh) according to general source [41.], (GWh/annum), 2018. 

 
According to the Statistical Office of the Republic of Slovenia, the share of energy from 
renewable sources in gross final energy consumption in Slovenia for 2017 was 21.55%. Gross 
final energy consumption from renewable sources is calculated as the sum of gross final 
electricity consumption from renewable sources, gross final energy consumption from 
renewable sources for heating and cooling, and final energy consumption from renewable 
sources in transport. 

¶ Electricity supply 

In Slovenia, the amount of electricity delivered from facilities using RES in 2017 was 4,479 GWh, 
which represents around 30% of the total electricity generated in the country. The share of 
electricity generated in hydro power plants and facilities using RES annually varies, depending 
on hydrological and other conditions, and the investments in new generating facilities using RES.  

 

Figure 71 Shares of primary electricity sources, [44.], in the period 2013ς2017. 

In the structure of production of electricity from renewable sources in Slovenia, the hydro power 
prevailed with around 90% share, followed with the solar energy, biomass and renewable 
wastes energy. Wind energy accounted for only 6 MWh of total electricity production in the 
country. 
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Figure 72 Electricity production using renewable energy sources in Slovenia according to specific information, 
[44.], (%), 2018. 

In 2017, in Slovenia the following nine companies were operating large facilities with a capacity 
of over 10 MW:  

- ¢ŜǊƳƻŜƭŜƪǘǊŀǊƴŀ ~ƻǑǘŀƴƧ ό¢9~ύΣ  

- bǳƪƭŜŀǊƴŀ ŜƭŜƪǘǊŀǊƴŀ YǊǑƪƻ όb9YύΣ 

- Dravske elektrarne Maribor (DEM), 

- Savske elektrarne Ljubljana (SEL), 

- {ƻǑƪŜ ŜƭŜƪǘǊŀǊƴŜ bƻǾŀ DƻǊƛŎŀ ό{9bDύΣ  

- Hidroelektrarne na spodnji Savi (HESS),  

- Termoelektrarna Brestanica (TEB),  

- Javno podjetje Energetika Ljubljana (JPEL),  

- HSE ς 9ƴŜǊƎŜǘǎƪŀ ŘǊǳȌōŀ ¢ǊōƻǾƭƧŜ όI{9 95 ¢ǊōƻǾƭƧŜύΦ 

Companies DEM, SEL, HESS, and SENG generate electricity in hydroelectric power plants, 
however, none of hydro power plants operated by these companies is located in Savinjska 
region. This inidicates that electricity production from RES in Savinjska region is generated in 
smaller facilities such as smaller solar power plants, facilities using biomass, CHP units and 
similar. There were no specific numbers on electricity production using RES for Savinjska region 
but compared to the large powerplants operated by above listed companies and the importance 
of the hydropower, the electricity generated in smaller facilities does not represent a significant 
share in total electricity from RES production. 

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in Slovenia. 
These are presented in the table below. 
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Electricity production using RES 
 

  
GWh GWh/1000 of population  

Hydro 4,048 1.96  
Wind 6 0.00  
Biomass and Renewable Wastes  175 0.08  
Solar 250 0.12  
Geothermal 0 0.00  
Tide, Wave and Ocean 0 0.00  
Wastes non-RES 0 0.00  
Total RES electricity 4,479 2.17  
Total electricity demand 16,500 7.98 

 Table 49 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Slovenia according to specific source, [44.], GWh/annum), 2018. 

Overview of total RES potential 

Based on the available resources in Slovenia, there is still a plenty of potential for RES energy 
generation in the country as well as in the region.  

The total RES potential of Slovenia and Savinjska region was explored with a number of 
interactive websites in a combination with specific sources of information available either for 
national or regional level. 

List of interactive websites used for determination of RES potential: 

- HotMaps ς Heating and Cooling Open Source Tool for Mapping and Planning of Energy 
Systems 

- GeoDH Maps ς open source tool for mapping geothermal resources 

- Global Wind Atlas 

- Heat Road Map Europe (HRE4) 

- Atlas trajnostne energije 

¶ Biomass, waste, solar energy 

The next graph shows the possible heat contribution to the total heat demand using all available 
RES sources. This includes a biomass, waste and solar energy sources.  

According to HotMaps - Heating and Cooling Open Source Tool for Mapping and Planning of 
Energy Systems, forest residues and solar thermal energy have higher heat production potential 
compared to other biomass and waste sources. 
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 Figure 73 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Savinjska region according to general source [2.] (%), 2016. 

Solar energy is in Slovenia used either for electricity generation with photovoltaic system or heat 
production with solar collectors. Heat production from solar energy in Slovenia in 2016 was 
around 130 GWh, electricity generation approximately 250 GWh. In the structure of total 
supplied energy in Slovenia, the share of solar energy was ca. 2% (2016). 

The image below shows global annual irradiation on horizontal surface in Slovenia in kWh/m2. 

 

Figure 74 Global annual irradiation on horizontal surface in Slovenia, [45.]. 

 

¢ƘŜ ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ ƘƻǊƛȊƻƴǘŀƭ ƛǊǊŀŘƛŀǘƛƻƴ ƛƴ {ŀǾƛƴƧǎƪŀ ǊŜƎƛƻƴƛǎ ŀōƻǾŜ ŎƻǳƴǘǊȅΩǎ ŀǾŜǊŀƎŜΥ 
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- Slovenia: ca. 1,000 kWh/m2 

- Savinjska: ca. 1,167-1,222 kWh/m2. 

Slovenia belongs to the most forested countries in Europe with a high wood biomass potential. 
1,180,281 ha of forests cover more than a half of its territory (forestation amounts to 58.2 %). 
Most Slovenian forests are located within the area of beech, fir-beech and beech-oak sites (70 
%), which have a relatively high production capacity. According to the Slovenia Forest Service, 
the growing stock of Slovenian forests amounts to 352,878,333 cubic metres or 299 cubic metres 
per hectare, moreover all Slovenian municipalities have a part of the territory covered with 
forests, thus each municipality has a theoretical potential of woody biomass for energy use. 

 

Figure 75 Forest cover in Slovenia, [46.], [%]. 

The Regional analysis of RES potential and material flow from 2010 showed in the in the 
Savinjsko ς ~ŀƭŜǑƪŀ ǊŜƎƛƻƴ ό{ŀ~ŀ ǊŜƎƛƻƴύΣ ǘƘŜ ǎǳōǊŜƎƛƻƴ ƻŦ {ŀǾƛƴƧǎƪŀ ǎǘŀǘƛǎǘƛŎŀƭ ǊŜƎƛƻƴΣ ǘƘŜ ǿƻƻŘ 
biomass is the dominant potential. 

 

Figure 76 9ǎǘƛƳŀǘŜŘ ŦǊŜŜ ǿƻƻŘ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ {ŀ~ŀ ǊŜƎƛƻƴ [47.], 2010. 
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Figure 77 9ǎǘƛƳŀǘŜŘ ŦǊŜŜ ². ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ {ŀ~ŀ ǊŜƎƛƻƴΣ [47.], 2010. 

Lƴ ǘƘŜ {ŀ~ŀ ǊŜƎƛƻƴΣ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ŦǊŜŜ ŀƴƴǳŀƭ ǇƻǘŜƴǘƛŀƭ ŀƳƻǳƴǘǎ ǘƻ оуΣсоф Ƴ3 of wood biomass, 
which represents 85,06 MWh of thermal energy per year (primary final energy). 

76 % of forests in Slovenia are in private property, 24 % of forests are public (owned by the state 
or local communities). Larger state-owned forest estates enable good professional 
management, however the private forest estates are small, fragmented and owned by a large 
number of owners (around 413,000). The latter presents a serious obstacle for professional work 
in private forests, optimal wood manufacturing process and utilisation of forest potential. 

¶ Geothermal energy  

Analysis of thermal conditions of the deep ground in the Savinjska region with general source 
does not identify any geothermal potential in the region.  

 

Figure 78 Geothermal energy potential in Savinjska region, [11.]. 

Image above shows that there are neither areas with the heat-flow density (HFD) above 
90 mW/m2 nor high temperature distribution (>50°C) below 1000 m or high temperature 
distribution (>90°C) below 2000 m. Nonetheless, there are areas in Slovenia and Savinjska region 
that have been researched in the past and where the geothermal potential has been recognized. 

Most researched areas with a geothermal energy potential in the country: 
- Pannonian Slovenia,  

- YǊǑƪƻ-.ǊŜȌƛǑƪƻ ǇƻƭƧŜ ǇƭŀƛƴΣ  

- wƻƎŀǑƪƻ-Celjsko area, 

- Ljubljanska basin,  

- Slovenian Istria and  

- the area of Zahodna Slovenija. 
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The image below shoes temperature distribution at 1,000 m across the country, where the area 
with highest temperatures and heat-flow ŘŜƴǎƛǘȅ ƛƴ {ŀǾƛƴƧǎƪŀ ǊŜƎƛƻƴ όwƻƎŀǑƪƻ-Celjsko area) is 
market with red. 

 

Figure 79 Temperature distribution at 1000 m, [46.]. 

¶ Excess heat  

According to the available data from general source, in the Savinjska region there is a very 
limited potential of excess heat utilization. A waste watter treatment plant that have been 
ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘƘŜ ƎǊŀǇƘ ōŜƭƻǿ ŀǊŜΥ  /ŜƭƧŜΣ [ŀǑƪƻΣ aƻȊƛǊƧŜΣ wƻƎŀǑƪŀ {ŀƭǘƛƴŀΣ ~ŜƴǘƧǳǊΣ ~ƻǑǘŀƴƧΣ ¿ŀƭŜŎΦ 

 

Figure 80 Excess heat potential in Savinjska region, [12.]. 
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Excess heat potential (MWh/year) in the areas of Savinjska region is additionally presented in 
the image below. Red, orange and yellow mark the amount of potential energy per year (red: > 
5,000 MWh/ year, orange 1,000 ς 5,000 MWh/year, yellow < 1,000 MWh/year). The excess heat 
in the region is extracted either from waste water treatment plants, industrial sites, power 
plants or waste treatment plant. 

 

Figure 81 Excess heat potential in Savinjska region, [49.].  

In Slovenia, only in the municipal waste incinerator in Municipality of Celje (Savinjska region) 
heat is produced from biodegradable waste, and in the area of former ironwork Ravne na 
YƻǊƻǑƪŜƳ όYƻǊƻǑƪŀ ǊŜƎƛƻƴύ ǿŀǎǘŜ ƘŜŀǘ ŦǊƻƳ ƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎ ƛǎ ǳǎŜŘ ŦƻǊ ƘŜŀǘ ŘƛǎǘǊƛōǳǘƛƻƴΦ Lƴ 
2017, heat, produced from biodegradable waste covered 2.15%, and waste heat from industrial 
processes 1.5% of all generated heat for the supply of distribution systems. 

¶ Wind power 

Wind parameters in the Savinjska region are listed in the table below.  

Wind potential at 50 meters 
 

Average wind speed 3.5 m/s 

Maximum wind speed 8.1 m/s 

Minimum wind speed 1.1 m/s 

Table 50 Wind power potential in Savinjska region, [2.]. 

Average wind speed at 50 meters for whole country is additionally presented in the following 
image. 

The wind power has the largest potential in the south-western parts of the country near the 
coastline, where the typical wind energy density is from 200 to 400 W/m2. The wind power 
potential of the Savinjska is rather limited in comparison with other regions in Slovenia as the 
typical wind energy density in Savinjska region is around 100-125 W/m2 as can be concluded 
from the map below [5.] 
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Figure 82 Mean annual wind speed at 50 meters, [50.]. 

In 2017, only 0.1% of electricity production in Slovenia was contributed by the wind power 
plants, in which it was generated 5,72 MWh of electricity. Current installed capacity of wind 
power plants in Slovenia is below 4 MW. Compared to the western Europe, Slovenia is not very 
windy and in general does not have many large areas with constant and high wind speed for the 
installation of very large efficient wind farms. In the areas with wind potential (coastal areas and 
smaller areas in other regions) that would be suitable for the installation of wind turbines, the 
exploitation of wind potential is mostly limited with the placement of wind turbines in the 
landscape as well as difficulties with obtaining all necessary legal permissions. 
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Figure Wind potential in Slovenia and Savinjska region, [5.], (W/m2). 
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4.2.9 Spain ς Extremadura region 

Current RES consumption  

¶ Heat supply 

There is no heat supply in Extremadura, at least not worth mentioning. 

¶ Electricity supply 

In this section, specific data must be used because Extremadura has a higher consumption of 
renewables compared to Spain. The renewable electric generation in the Spanish peninsula was 
40.3% in 2016 and 33.7% in 2017. 

Extremadura, due to its low population and low industry, is one of the regions that produce 
more electǊƛŎƛǘȅ ǘƘŀƴ ƛǘ ƴŜŜŘǎΦ /ǳǊǊŜƴǘƭȅΣ млл҈ ƻŦ 9ȄǘǊŜƳŀŘǳǊŀΩǎ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ŎƻǾŜǊŜŘ ǿƛǘƘ 
renewable energy. In 2017, Extremadura consumed 4.800 GWh and its renewable production 
was 4.768 GWh. And it is the European region with the highest solar energy produced per 
inhabitant.  

The RES fuel mix in the electricity generation process indicates that the solar power outnumbers 
the other energy sources. Over 60% of total electricity production comes from solar power and 
is supplemented by hydro and biomass energy.  

 

Figure 83 Electricity production using renewable energy sources the Extremadura region (GWh) according to 
general source [3.] (GWh/annum), 2016.  

The electricity production from RES technologies have been converted to the key performance 
indicators (KPIs) which indicate the energy share per one thousand of the population in 
Extremadura. These are presented in the table below. 

Electricity production using RES 
 

  
GWh GWh/1000 of population 

 
Hydro 1,350 1.3 
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Wind 0 0.0  
Biomass and Renewable Wastes  250 0.2 

 
Solar 3,200 3.0  
Geothermal 0 0.0  
Tide, Wave and Ocean 0 0.0  
Wastes non-RES 0 0.0  
Total RES electricity 4,768 4.5  
Total electricity demand  4,800 4.8 

 Table 51 Electricity production using RES and its proportion per 1000 of population compared to total heat 
demand in the Extremadura region (GWh) according to general source [3.] (GWh/annum), 2016. 

The total production in Extremadura in 2017 was 21.185 GWh, this means that 16.417,52 was 
produced with non-renewable sources, a nuclear power plant that is located in the north of the 
region. Our government is planning on closing it by 2030.  

Overview of total RES potential 

¶ Biomass, waste, solar energy 

Extremadura has a high potential for biomass due to the amount of agriculture, olive bones, 
almond skin, etc. The results from the national data are the following graph. Please see 2 
Glossary for the definitions of the presented energy sources. 

 

Figure 84 Heat production potential from renewable energy sources in proportion to the total heat demand in 
Extremadura region according to general source [2.] (%), 2016. 

Extremadura has great resources for solar energy and has already 562 MW installed PV power 
(photovoltaic power) and 849 MW of CSP power (concentrated solar power). A proof of its 
potential is that there are 2.000 MW of PV power in process of development.  From this, there 
is one plant that has just started construction works and will be the largest with 500 MW. 

¶ Geothermal energy  
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Extremadura has few geothermal installations, and mostly for self-consumption. This is due to 
the lack of experience and know-how of the companies in the region and its high cost. Not a 
high potential has been identified for this renewable technology.  

The thermal conditions of the deep ground in most of the Extremadura region, are rather 
ordinary. There are neither areas with the heat-flow density (HFD) above 90 mW/m2 nor high 
temperature distribution (>50°C) below 1000 m. 

 

Figure 85 Geothermal energy potential in Extremadura region [11.]. 

¶ Excess heat  

The other alternative for coal-based energy is an excess heat. This can be extracted from the 
industrial sites that are already in operation as e.g. waste combustion plants, water treatment 
plants and power plants. The estimated potential of heat production using different excess heat 
source is presented on the graph below. 

 

Figure 86 Excess heat potential in Extremadura region [12.]. 
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Figure 87 Waste energy potential in Extremadura region[12.]. 

¶ Wind power 

Wind parameters in the region are listed in the table below.  

Wind potential at 50 meters 
 

Average wind speed 2.1 m/s 

Maximum wind speed 10.2 m/s 

Minimum wind speed 0.4 m/s 

Table 52 Wind power potential in Extremadura region. [2.], (m/s). 

There is also a potential for wind energy, especially in the north of Extremadura. A new find farm 
of 40MW was deployed in the region in 2018 and started operating a few months ago. It hasnΩǘ 
been taken into account yet, but it will increase the renewables in the energy mix in the future. 
Studies are being developed to install new wind farms in the region. 

 

Figure 88. Wind potential in Extremadura region, [5.], (W/m2). 

The typical wind energy density as can be concluded from the map below, is around 265 W/m2 
on the land and there is no access to the sea for the offshore installations.[5.]   
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4.3 Heat distribution infrastructure 

4.3.1 Bulgaria ς Yugoiztochen region 

Based on the national figures standardized to the regional level using the population ratio, 
around 20% of total heat demand in Yugoiztochen is supplied through district heating.  

 

Figure 89 District heating supply to final customer in proportion to the total heat demand in Yugoiztochen region 
based on general source, [6.], (%), 2013. 

The DH heat supply figures have been converted to the key performance indicators (KPIs) which 
indicate the energy share per one thousand of the population in the region. These are presented 
along with the energy annual volumes in the table below. 

 
District heating supply 

 

  
GWh GWh/1000 of population 

 
DH heat sale 700 0.7 

 
Other heat supply 3,000 2.9  
Total heat demand  3,700 3.5  
DH % 19% N/A 

Table 53 DH heat supply volumes and their proportion per 1000 of population in Yugoiztochen region on general 
source, [6.], (GWh/annum), 2016. 
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4.3.2 Denmark ς Nordjylland region 

A significant proportion as around 60% of total heat demand in Nordjylland is supplied through 
district heating. This was slightly underestimated using the general source which was mostly due 
to the figures being outdated (published in 2013). 

 

 

Figure 90 District heating supply to final customer in proportion to the total heat demand in Nordjylland region 
based on general source, 2013 [6.] and specific information, [4.] (%), 2016. 

The annual heat supply volumes and their proportion of the district heat is presented in the 
following table. 

The DH heat supply figures have been converted to the key performance indicators (KPIs) which 
indicate the energy share per one thousand of the population in Nordjylland. These are 
presented along with the energy annual volumes in the table below. 

 

 

 














































































































































































































































































































