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Introduction 

Policy Background  

The European Union is well on the way to achieve the 2020 target of 20% energy from 
renewable sources in gross final consumption of energy1. In the Energy Roadmap of 2011, the 
European Commission expects a rise of the renewables share to 30% in 2030 and up to 55% 
in 20502.  

IƻǿŜǾŜǊΣ ǘƘŜ 9¦ ƛǎ ƴƻǘ ƻƴ ǘǊŀŎƪ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǘŀǊƎŜǘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ¦ƴƛƻƴΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ 
by 20% until 2020. The combined production of heat and power (CHP) is a crucial technology 
to achieve the target. The relevance of CHP is underlined by the EU policies on cogeneration3.  

 

Why bio-energy CHP? 

The preamble of the CHP directive (2004/8/EC) summarizes well the main advantages of 
combined heat and power (CHP) ŀƴŘ ǿƘȅ ƛǘ ƛǎ ŀ ǇǊƛƻǊƛǘȅ ƛǎǎǳŜ ŦƻǊ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ ŜƴŜǊƎȅ 
policies:  

Promotion of high-efficiency cogeneration based on a useful heat demand is a Community 
priority given the potential benefits of cogeneration with regard to saving primary energy, 
avoiding network losses and reducing emissions, in particular of greenhouse gases. In 
addition, efficient use of energy by cogeneration can also contribute positively to the security 
of energy supply and to the competitive situation of the European Union and its Member 
States. It is therefore necessary to take measures to ensure that the potential is better 
exploited within the framework of the internal energy market. 

As CHP systems can be run with a variety of fuels, biomass ς be it liquid, gaseous or solid ς is 
the ideal choice to maximise the CO2 reduction potential in CHP systems. 

 

Current fuel input to CHP systems 

Currently, the penetration rates of bio-energy CHP in the CHP markets vary greatly in 
Europe. In Scandinavian countries with large forestry biomass resources and a traditionally 
strong CHP sector, the penetration rate is already very high (Finland: 42,6%, Sweden: 
74,9%)4. 
 

                                                           
1 Directive 2009/28/EC. 
2 Communication 2011/885/2, p.7, p.10. 
3 Directive 2004/8/EC, Directive 2012/27/EU 

4 European Environmental Bureau, Eurostat (2009) 



 

 

Source: European Environmental Bureau, Eurostat (2009) 

 

Climate Change Mitigation Potential 

The climate change mitigation potential of biomass fuels can roughly be doubled by using 
them in CHP systems, which clearly underlines the priority which should be given to CHP 
solutions. For the example of Germany, the climate mitigation potential of biogas has been 
assessed as follows: 
 

 
Source: www.unendlich-viel-energie.de, FNR, IFEU, UBA, 1/2011  
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Applications of bio-energy CHP 

There are various kinds of bio-energy CHP systems in operation already today. The 
applications vary largely in size, usage types and fuel-type used. 
 
Although national regulatory and economic frameworks on CHP and bioenergy have great 
differences between member states, there is a clear trend that presently bio-energy CHP has 
its biggest potential in medium to large size applications.  
 
In the example of Germany, the marginal costs for heat produced in micro and mini biogas 
CHP plants can hardly compete with market heat prices of competing heat producers. So a 
good business case in the current regulatory regime can normally only be achieved for biogas 
CHP applications > 300kWel, although there are examples of smaller systems.  
 
Also concerning the primary energy factors (PEF) and the GHG emissions, the size of the bio-
CHP system plays an important role. In the example of biomethane CHP systems, the PEF can 
decrease down to zero for systems of 300kWel or larger due to the much better coefficient 
of performance (COP) of larger CHP systems. 
 
Therefore, the application of choice for bio-energy CHP systems presently lies clearly on 
medium to large size systems. 
 
Resulting from the economic frameworks mentioned, the majority of bio-CHP applications 
has so far been realised in district heating contexts or by autoproducers. However, 
successful realisations also exist in residential contexts. 

Fuel types for bio-energy CHP 

Generally speaking, a great variety of biomass can be used for bio-energy CHP applications. 
The most common ones used in Europe are bio-methane and wood (residues). However, 
examples exist also for applications with other biofuels, e.g. peat or colza oil. Technological 
progress will enhance the range of bio-fuels to be used in CHP systems in the future. 
 
Since long supply routes increase the fuel costs and also the carbon footprint significantly, the 
choice of fuel will normally be strongly connected to the (regional) availability of a certain 
fuel, as local and regional resources have a price advantage through smaller costs for 
transport. At the same time, the constant availability of the respective resource in sufficient 
amounts has to be ensured. 
 
In the future the competition between traditional and energy farming is likely to increase and 
bioenergy utilizations are challenged increasingly due to unresolved sustainability issues. 
Therefore, further biomass types, which are currently not in the general focus, will be become 
increasingly interesting. The project Biomass Futures5 identified in different scenarios 
amounts of cost-efficient, sustainably achievable biomass resources on member state level in 
Europe.  
 

                                                           
5 !ƭǘŜǊǊŀΣ LL!{!Υ α!ǘƭŀǎ ƻŦ 9¦ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭǎΥ {Ǉŀǘƛŀƭƭȅ ŘŜǘŀƛƭŜŘ ŀƴŘ ǉǳŀƴǘƛŦƛŜŘ ƻǾŜǊǾƛŜǿ ƻŦ 9¦ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭ 
ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ Ƴŀƛƴ ŎǊƛǘŜǊƛŀ ŘŜǘŜǊƳƛƴƛƴƎ ōƛƻƳŀǎǎ ŀǾŀƛƭŀōƛƭƛǘȅ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ǎƻǳǊŎŜǎάΣ нлмнΦ 



 

 2010 2020  
(Sustainability 

Scenario) 

2030  
(Sustainability 

Scenario) 

Cost-
efficiently 
available 

 ktoe ktoe ktoe  

Agriculture     

Dedicated Perennial Cropping (woody)   21.742 9.043 yes 

Dedicated Perennial Cropping (grassy)   29.879 27.774 yes 

Manure 56.815 46.724 49.852 yes 

Straw   49.287 47.495 yes 

Woody residues of fruit trees etc.   10.106 8.836 yes 

Forestry     

Round wood 56.735 56.115 56.115 no 

Additionally harvestable round wood 41.046 34.973 35.595 no 

Primary forestry residues 20.285 18.738 18.769 no 

Landscape care wood 9.073 11.417 11.004 yes 

Secondary forestry residues        

 Saw Dust 4.496 4.984 5.597 yes 

 Other sawmill residues 9.072 10.093 11.316 yes 

Tertiary forestry residues       no 

 Black Liquor 6.223 16.751 8.742 yes 

 Post consumer Waste 7.593 8.793 9.839 yes 

 Industrial wood residues 4.637 5.461 6.488 yes 

 Paper Cardboard 13.874 14.295 13.068 no 

Waste     

Grassland cuttings on road verges 1.098 1.142 1.160 yes 

Animal waste 2.775 2.881 2.904 yes 

Municipal Solid Waste (MSW) 6.371 8.871 7.247 yes 

MSW landfill 22.140 13.320 11.160 yes 

Common sludges 7.768 8.078 8.214 yes 

Fats and Oils 2.099 2.135 2.159 no 
 

Source: Biomass Futures, 2012 
 
The analysis shows that in a time perspective until 2030, the availability of biomass, 
sustainably produced in Europe, will decrease. As the EU already recommends to the member 
states to apply sustainability criteria similar to those for biofuels also to solid and gaseous 
biomass, the availability of biomass for energy can only be extended, if additional bimass 
resources can be utilized.  
 
As several biomass resources, e.g. round wood, are likely to be too expensive to be used as a 
fuel for energy production in the long-term, alternative and more cost-efficient biomass 
types, for which significant amounts are and will be available, have to be taken in focus. These 
options should be investigated with priority for bioenergy utilizations (also in CHP) for the 
post-2020 period. 

 



 

Approach for bio-CHP potential analysis 

EU Potential for bio-energy CHP 

The goal of this analysis is to estimate the uptake and thus the implementation potential, not 
the theoretical maximum potential, for bio-energy CHP in the 27 EU-member states (MS) until 
2030. 

To this end, the following main sources have been used to arrive at country specific potentials: 

1. Data on "Heat demand from CHP and DH" from the EU energy trends to 20306 (based on 
PRIMES database)7 

2. Data of targets for "biomass for heating" from the National Renewable Energy Action 
Plans of the MS8  

3. Current levels of biofuel inputs to CHP from EAA/Eurostat9 

4. Biomass potentials from the "Atlas of EU biomass potentials" (Project Biomass Futures)10 

The approach chosen to perform this bio-energy CHP potential analysis and the basic 
assumptions are as follows: 

Scope and assumptions, analysis steps 

The theoretical potential for bio-energy CHP is seen as the 100% fuel switch to bio-fuels in the 
CHP systems of a given country ς in district heating (DH) as well as in industry. The aim of this 
study is to project on MS level the heat demand from bio-energy CHP systems ς also in 
relation to the heat demand from all CHP systems ς in 2030 with a milestone 2020. 

Step 1: Heat demand from CHP and DH 

The main data source for the development of CHP in the MS are the figures for heat demand 
from CHP and DH (Source: PRIMES) as published in the EU Energy Trends to 2030, Reference 
Scenario11 (blue curve in country reports). In countries, for which specific energy trend data 
for CHP were available (e.g. Germany), these were chosen instead of the PRIMES data. 

Step 2: Current and future bio-energy penetration rate 

Coming from the current level of bio-energy CHP utilisation (EEA/Eurostat; 2010 value of 
green curve in country reports), the assumption is that the markets for bio-energy CHP will 
develop in close relation with the targets of the Renewable Energy Directive and the 
projections for renewable energy utilization as stipulated in the EU Energy Roadmap (30% in 

                                                           
6 EuropŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ 5D 9ƴŜǊƎȅΥ ά9¦ ŜƴŜǊƎȅ ǘǊŜƴŘǎ ǘƻ нлолέΤ нллфΦ 
7 In some MS additional data or projections have been identified for "Heat demand from CHP and DH" or "bio-fuel input 

in CHP" and have been used instead of the sources mentioned here. Wherever this was done, the respective sources 
are mentioned in the respective country report.  

8 9ƴŜǊƎȅ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ ƻŦ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎΣ 9ǳǊƻǇŜŀƴ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΥ άwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ tǊƻƧŜŎǘƛƻƴǎ ŀǎ 
Published in the National Renewable Energy Action Plans of the EǳǊƻǇŜŀƴ aŜƳōŜǊ {ǘŀǘŜǎέΤ нлммΦΤ ƴƻ ŦƛƎǳǊŜǎ ŀǾŀƛƭŀōƭŜ 
for Romania 

9 European Environmental Bureau, Eurostat: "Fuel input to CHP plants in EU-27 and EEA countries in 2009", 
http://www.eea.europa.eu/data-and-maps/figures/fuel-input-to-chp-plants-4 

10 !ƭǘŜǊǊŀΣ LL!{!Υ α!ǘƭŀǎ ƻŦ 9¦ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭǎΥ {Ǉŀǘƛŀƭƭȅ ŘŜǘŀƛƭŜŘ ŀƴŘ ǉǳŀƴǘƛŦƛŜŘ ƻǾŜǊǾƛŜǿ ƻŦ 9¦ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭ 
taking into account the main criteria determining biomass avŀƛƭŀōƛƭƛǘȅ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ǎƻǳǊŎŜǎάΣ нлмнΦ 

11  Reduced by the share of non-CHP heat according to IEA and EUROSTAT statistics. 

http://www.eea.europa.eu/data-and-maps/figures/fuel-input-to-chp-plants-4


 

2030). These figures are then further adapted on country level using specific national sources 
and in contact with national experts to arrive at a development path for the heat demand 
from bio-CHP for each MS (2030 value of green curve in country reports). 

Step 3: Determination of growth curve 

To determine the curve shape for the development of bio-CHP (green curve in country 
reports), two sets of data are used as reference (normally weighed 50:50): Firstly, the national 
target figures Biomass for Heating (2015 and 2020, own extrapolation for 2025 and 2030) as 
ƭŀƛŘ Řƻǿƴ ƛƴ ǘƘŜ ƳŜƳōŜǊ ǎǘŀǘŜǎΩ bŀǘƛƻƴŀƭ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ !Ŏǘƛƻƴ tƭŀƴǎ (yellow curve in 
country reports). Secondly, the development of the final heat demand from CHP & DH as 
projected by PRIMES (blue curve in country reports). Using IEA figures12, the non-CHP parts 
of DH in the PRIMES figures has been eliminated.  

The intermediate result is a projected heat demand from bio-energy CHP under favourable 
framework conditions (green curve in country reports).  

Step 4: Assessment of framework conditions through scorecard 

In a further step, the bio-energy CHP penetration curve is modified by assessing the national 
frameworks for biomass fuelled cogeneration with a score card13. In this scorecard, the 
following aspects have been assessed and weighed: 

ω Legislative environment 

ω Suitability of heat market for switch to bio-energy CHP 

ω Share of Citizens served by DH 

ω National supply chain for biomass for energy 

ω Awareness for DH and CHP 

Applying the scorecard results then results in the projection of the bio-energy heat demand 
from CHP and DH (in ktoe) for 2020 and 2030 (red curve in country reports).  

Step 5: Assessing biomass availability 

To cross-check, whether the projected demand can be satisfied with cost-efficient biomass 
available within the MS, the demand figures are compared with national biomass availability 
figures as published by ǘƘŜ ǇǊƻƧŜŎǘ ά.ƛƻƳŀǎǎ CǳǘǳǊŜǎέ ƛƴ ǘƘŜ !ǘƭŀǎ ƻŦ 9¦ ōƛƻƳŀǎǎ ǇƻǘŜƴǘƛŀƭǎ 
(2012)14 (pink curve in country reports). Due to the ongoing discussion in the EU about 
sustainability criteria for bio-ŜƴŜǊƎȅΣ ǘƘŜ ŦƛƎǳǊŜǎ ŦǊƻƳ ǘƘŜ !ǘƭŀǎΩ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǎŎŜƴŀǊƛƻ ǿŜǊŜ 
chosen, which take into account not only existing legislation but assume stricter sustainability 
rules to be applied in the future also for solid and gaseous biomass. As the Biomass Futures 
project also investigated price-levels, the figures used here describe a rather conservative 
assumption of biomass availability per country. It is assumed, that the technology to use the 
different sorts of cost-efficient biomass resources (largest groups: straw, manure, perennial 
cropping, forestry residues, waste) for CHP purposes will be available. 

                                                           
12 Website International Energy Agency, Statistics section: 

http://www.iea.org/stats/prodresult.asp?PRODUCT=Electricity/Heat 
13  Score ratings by member state CHP experts. 
14 Assumptions for arriving at the available biomass for bioenergy CHP: 65% of available biomass used for heating; CHP 

factor 0.8.  

http://www.iea.org/stats/prodresult.asp?PRODUCT=Electricity/Heat


 

Areas not covered 

Although being important factors for the future development of bio-energy CHP markets, due 
to limited availability of data the following aspects have not been incorporated in the 
potential this analysis: 

ω Small-scale CHP 

ω Trigeneration 

ω Regional or local biomass availability 

ω Biomass imports 

 

Bio-energy CHP potential in EU-27 
25 member states15 have been assessed with the approach described and are summarised 
each in a 2 page country report. These reports will be subject to further discussions on MS 
level in the context of the CHP road maps which are presently under development. 

For the European Union, an overall assessment was established by aggregating the individual 
country figures. As country specific frameworks and policies are important aspects, which 
were assessed through the scorecards, this section is not depicted in the EU summary. 

Analysing the overall picture from the member state level bio-energy CHP potential analyses, 
the following trends and conclusions can be made: 

¶ There will be a steady increase in CHP heat demand in the EU until 2030 

¶ The strong increase in biomass for heating ŀǎ ǎǘƛǇǳƭŀǘŜŘ ƛƴ ǘƘŜ a{Ωǎ bw9!tǎ will also 
support the development of bio-energy CHP 

¶ The expected penetration rate of bio-energy CHP in CHP markets is expected to reach 
27,1% in 2030 (up from 19,5% in 2009)16 

¶ The framework conditions ς politically, economically, regarding awareness ς for (bio-
energy) CHP vary greatly throughout EU 

¶ Under optimum framework conditions on national level, the penetration rate could 
reach 33% in 2030 

¶ For the projected development, sufficient cost-efficient and sustainably produced 
biomass resources are available on a national level for further growth of bio-energy 
CHP. Again, the situation varies greatly between member states. In densely populated 
countries the nationally available biomass resources may fall short of the demand. 

¶ To maximise the potential, technological progress towards the use of the whole range 
of biomass fuels should be promoted 

 

                                                           
15 France: still in discussion with experts; Malta: insufficient data, no (foreseeable) relevance for CHP 
16 The three countries Germany (large CHP market by volume), Sweden and Finland (both good CHP markets with high 

biofuel share) account for 76% of the bio-CHP heat demand in EU-27 (2009). 



 

 

Bio-energy CHP potential analysis 
EU-27  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA, UBA), ktoe 

56.233 69.056 74.465 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe  

6.185,6 13.913,2 17.676,9 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 11,0% (2009) 20,1% 23,7% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 129.756 117.868 

  

 

EU-27 figures are aggregated from the 27 MS figures of the respective items. 
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Bio-energy CHP potential analysis 
Austria  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

1.291 1.993 2.062 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

416 750 867 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 32,2% (2009) 37,6% 42,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 2.488 2.132 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment +   2 (of 3) Limited support by eco-power law 

Suitability of heat market for switch to bio-
energy CHP 

++   3 (of 3) 
High interest in bio-fuels by 
consumers in all market segments 

Share of Citizens served by DH o   1 (of 3) 21% of households supplied with DH 

National supply chain for biomass for energy +   2 (of 3) Large parts available only at high costs 

Awareness for DH and CHP ++   3 (of 3)  

 

Bio-energy CHP potential analysis Belgium
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Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a good score (11 of 15 
possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
73%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 50% 
(the country's RE target according to RED (28/2009) is at 34% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
rise from 32,2% (2009) to 42% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

¶ For the fuelling of the expected bio-CHP, the shown biomass resources are sufficient, but for 
meeting the national targets for biomass for heating, biomass has to be either imported or 
taken from sources not meeting strong sustainability criteria. 
 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees a strong 
growth between 2010 and 2015 

¶ National targets for biomass for heating (yellow curve) see strongest growth after 2015 

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

 
  



 

 

 

Bio-energy CHP potential analysis 
Belgium  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

515 1.308 1.321 

(Projected) heat demand from bio-energy 
CHP and DH, ktoe17 

57 299 330 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 11,0% (2009) 22,9% 25,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 3.015 2.895 

 

 

 Framework Assessment Score Short analysis 

Legislative environment +   2 (of 3) 

Wallonia: support through certificates 
with extra support for bio-CHP; 
Flanders: both CHP and green 
certificates for bio-CHP 
Many bio-CHP installations are not 
qualified as 'qualitative' and therefore 
receive no certificates. 

                                                           
17 Based on assessment of the following sources: 

- Prognoses voor hernieuwbare energie en warmtekrachtkoppeling tot 2020, VITO, 2009 (Flanders) 
- Doorrekening ter ondersteuning van evaluatie GSC en WKC- systeem', VITO, 2011 (Flanders) 
- Cogeneration region Wallonne (directive 2004/8/EC), Direction générale Energie, 2011 (Wallonia) 
- CHP Supplementary Reporting for European Union Countries Under the EU DIRECTIVE 2004/8/EC, 2011 (Brussels). 
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Suitability of heat market for switch to bio-
energy CHP 

+   2 (of 3) 

Large heat demand in the industry, 
however not always suitable for 
biomass CHP. 

Share of Citizens served by DH -   0 (of 3) Almost no district heating 

National supply chain for biomass for energy o   1 (of 3) 

Flanders: large competition for use of 
biomass, according to the waste chain 
materials should first be reused, 
recycled, composted and only the 
remains can be used for burning. Also 
large competition with paper industry.  

Awareness for DH and CHP ++   3 (of 3) 

Bio-CHP fits well within the general 
idea of changing towards an energy 
policy with 100% renewables, 
therefore there is a more positive 
awareness for bio-CHP than for fossil 
fired CHP. 

 
 
Comments on country analysis 
 
General comments 
 

¶ In the Belgian report, the framework assessment was not used as score card, since national 
experts came to the conclusion, that the scorecard criteria (e.g. DH penetration) lead for 
Belgium to a score more negative than the actual situation, 

¶ The national framework assessment thus serves as information background, however 
without influencing the development of the bio-energy CHP heat demand (red curve) 

¶ Instead, additional national sources have been used for the bio-energy CHP heat demand 
projection (red curve), as mentioned in the footnote underneath the country report. 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
rise from 11% (2009) to 25% (2030)  
(the country's RE target according to RED (28/2009) is at 13% in 2020) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees a strong 
growth between 2010 and 2020 

¶ National targets for biomass for heating (yellow curve) see strongest growth after 2015 

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

 
 



 

 

Bio-energy CHP potential analysis 
Bulgaria  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

725 854 800 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

0 164 144 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 0,0% (2009) 19,2% 18,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 2.393 2.055 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment 
+   2 (of 3) The Bulgarian legislation is favorable 

towards DH.  

Suitability of heat market for switch to bio-
energy CHP 

+   2 (of 3)  

Share of Citizens served by DH 
+   2 (of 3) An important presence of heat 

demanding industries. 

National supply chain for biomass for energy 
o   1 (of 3) 16% of citizens are served by DH. 

(Bulgarian DH Association)  

Awareness for DH and CHP +   2 (of 3) New area with good potential 
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Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a good score (9 of 15 
possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
60%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 30% 
(the country's RE target according to RED (28/2009) is at 16% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
rise from 0% (2009) to 18% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees a slight 
growth until 2020, after that a slight decline 

¶ National targets for biomass for heating (yellow curve) see a stronger and more constant 
growth  

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

 
To be re-confirmed 
 

¶ No bio-CHP in BG at all today? 

¶ If so, is 18% by 2030 realistic? 
 



 

 

Bio-energy CHP potential analysis 
Cyprus  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES), ktoe 

2,0 4,0 4,0 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

0,0 0,2 0,2 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat, own assessments) 0,0% (2009) 4,1% 6,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 165 189 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment -   0 (of 3) 

The use of district heating in Cyprus is 
not promoted, because of the 
inexistence of a heat distribution 
system. 

Suitability of heat market for switch to bio-
energy CHP 

-   0 (of 3)  

Share of Citizens served by DH -   0 (of 3) Limited industry presence. 

National supply chain for biomass for energy o   1 (of 3) There are no DH systems in Cyprus.  

Awareness for DH and CHP +   2 (of 3) New area with good potential 
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Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a low score (3 of 15 
possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
20%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 30% 
(the country's RE target according to RED (28/2009) is at 13% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
increase from 15% (2009) to 18% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees almost no 
growth on a very low level 

¶ National targets for biomass for heating (yellow curve) see a strong and constant growth  

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

 
To be re-confirmed 
 

¶ 15% bio-CHP in CY at all today? 

¶ 18% by 2030 realistic? 
 



 

 

Bio-energy CHP potential analysis 
Czech Republic  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

2.600 2.853 3.145 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

168 507 652 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 6,4% (2009) 17,8% 20,7% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 3.362 3.416 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment ++   3 (of 3) 

Support scheme for CHP and heat 
from RES: 2 schemes of operational 
support: feed-in prices and green 
bonuses 

Suitability of heat market for switch to bio-
energy CHP 

+   2 (of 3) 
Support for eco-energy in industry 
(efficient energy generation) 

Share of Citizens served by DH +   2 (of 3) 
The share of citizens served by DH is 
about 38% 

National supply chain for biomass for energy ++   3 (of 3) 
Available biomass potential 
Wooded country with 63% of land 
covered by forest 
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Awareness for DH and CHP 

++   3 (of 3) ¶ Biomass association,  

¶ NGO for sustainable development   

¶ Public campaign, workshops and 
conferences 

 
 
Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a good score (13 of 15 
possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
87%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 23,1% 
(the country's RE target according to RED (28/2009) is at 13% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
increase from 15% (2009) to 18% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees growth 
especially between 2010 and 2015 and again between 2020 and 2025 

¶ National targets for biomass for heating (yellow curve) see a strong growth especially until 
2020  

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

 
 



 

 

Bio-energy CHP potential analysis 
Denmark  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

1.965 2.182 2.051 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

314 611 595 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 16,0% (2009) 28,0% 29,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 2.899 2.356 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment ++   3 (of 3) 
Large political support, high priority in 
the national energy plan 

Suitability of heat market for switch to bio-
energy CHP 

++   3 (of 3) 
High interest of consumers for bio-
fuels in all market segments 

Share of Citizens served by DH ++   3 (of 3) 44% share in the room heating market 

National supply chain for biomass for energy +   2 (of 3)  

Awareness for DH and CHP ++   3 (of 3)  
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Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a very good score (14 
of 15 possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
93%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 30% 
(the country's RE target according to RED (28/2009) is at 30% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
increase from 16% (2009) to 29% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

¶ For the fuelling of the expected bio-CHP, the shown biomass resources are sufficient, but for 
meeting the national targets for biomass for heating, biomass has to be either imported or 
taken from sources not meeting strong sustainability criteria. 

 
 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees some 
growth until 2020, then a slow decline 

¶ National targets for biomass for heating (yellow curve) also see some growth until 2020  

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve, however with a (weighting 
10:90); this specific weighting has been applied to express the slow but ongoing growth of 
bi-CHP as foreseen by experts, even in a decreasing CHP market after 2020 

 
To be re-confirmed 
 

¶ Specific growth rate (weighting 10:90) 
 
 



 

 

Bio-energy CHP potential analysis 
Estonia  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

266 293 304 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

60 61 66 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 22,7% (2009) 20,9% 21,6% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 590 468 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment ++   3 (of 3) 

¶ No barriers to administration 
procedure 

¶ No barriers for access to DH grid  

¶ Support for biomass CHP power 

Suitability of heat market for switch to bio-
energy CHP 

o   1 (of 3) 

¶ A small industry sector  

¶ Decrease of heat consumption 

¶ High price of imported primary 
energy 

Share of Citizens served by DH ++   3 (of 3) ¶ 53% citizen served by DH 
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National supply chain for biomass for energy o   1 (of 3) 
¶ A small available potential of 

biomass in country 

¶ Import of biomass in the future 

Awareness for DH and CHP ++   3 (of 3) 

¶ Large utilization of biomass in 
residential sectors, 

¶ Intensive information activities 
about bioenergy  

¶ Biomass association 

 
 
 
General comments 
 

¶ The national framework assessment through the scorecard results in a good score (11 of 15 
possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
73%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 22,3% 
(the country's RE target according to RED (28/2009) is at 25% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
slightly fall from 22,7% (2009) to 21,6% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

¶ For the fuelling of the expected bio-CHP, the shown biomass resources are sufficient, but for 
meeting the national targets for biomass for heating, biomass has to be either imported or 
taken from sources not meeting strong sustainability criteria. 

 
 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees only very 
little growth in a small market 

¶ National targets for biomass for heating (yellow curve) also remain at a more or less 
constant level 

¶ Consequently, almost no growth for bio-CHP can be projected for Estonia. The growth 
projections of the bio-energy CHP heat demand (green and red curves) apply the average 
growth rates of both the blue and the yellow curve (weighting 50:50) 

¶ Since the projected growth of bio-CHP is very low, the green and red curve are very close, as 
the score card determines the extent of the market growth 

 
 



 

 

Bio-energy CHP potential analysis 
Finland  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

4.402 4.184 4.105 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

1.876 1.876 1.806 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 42,6% (2009) 44,8% 44,0% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 5.321 4.008 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment ++   3 (of 3) High political support  

Suitability of heat market for switch to bio-
energy CHP 

++   3 (of 3) 
High interest of consumers on bio 
fuels in all market segments 

Share of Citizens served by DH ++   3 (of 3) 46% share in the room heating market 

National supply chain for biomass for energy ++   3 (of 3) 
80% of the country are covered by 
forests 

Awareness for DH and CHP ++   3 (of 3) High political support  
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Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in an excellent score (15 
of 15 possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
100%, resulting in the red curve being identical with the green curve 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
slightly rise from 42,6% (2009) to 44% (2030)18  
(the country's RE target according to RED (28/2009) is at 38% in 2020) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

¶ For the fuelling of the expected bio-CHP, the shown biomass resources are sufficient, but for 
meeting the national targets for biomass for heating, biomass has to be either imported or 
taken from sources not meeting strong sustainability criteria. 

 
 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees a slight 
decline on a high level between 2010 and 2030  

¶ National targets for biomass for heating (yellow curve) see a strong and constant growth  

¶ The growth projections of the bio-energy CHP heat demand (green and red curves) apply the 
average growth rates of both the blue and the yellow curve (weighting 50:50) 

¶ As there is no absolute growth for bio-CHP is expected in this mature market, the application 
of the growth curve in the case of Finland has only minimal effect. 

 
To be re-confirmed 
 

¶ A significant share of Finnish bio-CHP is fuelled with peat. Is Finnish peat production 
sustainable according to the Renewable Energy Directive (2009/28/EC)? (Protection of 
areasof high carbon stock); !ǊǘΦ мтΦр ώΧϐ ϦtŜŀǘƭŀƴŘ can only be used when it is proven that 
cultivation and harvesting of biomass does not involve drainage of previously undrained 
soils." 

 

                                                           
18 Ministry of Employment and the Economy: "REPORT UNDER DIRECTIVE 2004/8/EC" (2009), p. 42, Figure 31. 



 

 

Bio-energy CHP potential analysis 
France  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

1.606,8 3.789,8 4.063,5 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

411,8 667,7 745,0 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 25,6% (2009) 17,6% 18,3% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 22.211 21.695 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment +   2 (of 3) 

Analysis of the national potential for 
the application of high efficiency 
cogeneration; in accordance with 
Article 6 of Directive 2004/8/EC of the 
European Union 

Suitability of heat market for switch to bio-
energy CHP 

+   2 (of 3)  

Share of Citizens served by DH +   2 (of 3) 
ά!ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƴŀǘƛƻƴŀƭ ǇƻǘŜƴǘƛŀƭ ŦƻǊ 
the application of high efficiency 
ŎƻƎŜƴŜǊŀǘƛƻƴέ; In accordance with 

0

20.000

40.000

60.000

80.000

100.000

120.000

140.000

2010 2015 2020 2025 2030

kt
o
e

Bio-energy CHP potential analysis EU-27

Final Heat Demand from CHP &
DH (PRIMES, IEA)

National targets biomass for
heating (NREAP)

Projected heat demand from
bio-energy CHP

Projected heat demand from
bio-energy CHP (after score
card)
Biomass availability, share
heating (sust., cost-eff.), final
energy



 

Article 6 of Directive 2004/8/EC of the 
European Union ς p15 

National supply chain for biomass for energy +   2 (of 3) 

CǊŀƴŎŜ bw9!t нлмпΣ ά!ƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 
national potential for the application 
ƻŦ ƘƛƎƘ ŜŦŦƛŎƛŜƴŎȅ ŎƻƎŜƴŜǊŀǘƛƻƴέ; In 
accordance with Article 6 of Directive 
2004/8/EC of the European Union 

Awareness for DH and CHP o   1 (of 3)  

 
 
 



 

 

 

Bio-energy CHP potential analysis 
Germany  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH (UBA) 

19, ktoe 
17.369 22.012 22.700 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

3.474 4.433 5.476 

Bio-energy penetration rate in CHP markets 
(UBA, DLR)20 20,0% (2011) 20,1% 24,1% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 17.643 14.014 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment o   1 (of 3) 

After long time favourable conditions 
with a strong increase of bio CHP 
since 2004, the conditions have 
substantially worsened with the new 
RES law 2012 with the effect of a 
sharp decrease in investments. 

Suitability of heat market for switch to bio-
energy CHP 

++   3 (of 3) 
High interest on bio fuels in all market 
segments 

Share of Citizens served by DH o   1 (of 3) 14% of End Energy Heat consumption 

                                                           
19 Figures provided by the Federal Environmental Office (Umweltbundesamt, UBA) for the CODE2 project are being used 

instead of the PRIMES figures. 
20 DLR et al.: "Langfristszenarien und Strategien für den Ausbau der erneuerbaren Energien in Deutschland bei 

Berücksichtigung der Entwicklung in Europa und global", 2011. 
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National supply chain for biomass for energy o   1 (of 3) High population density. 

Awareness for DH and CHP ++   3 (of 3)  

 
 
 
Comments on country analysis 
 
General comments 
 

¶ The national framework assessment through the scorecard results in an average score (9 of 
15 possible points). 

¶ Thus, it is projected that the growth potential for bio-CHP until 2030 will be exploited to 
60%. 

¶ The possible bio-CHP penetration rate in 2030 (2030 dot of green curve) under ideal 
framework conditions is seen at 30% 
(the country's RE target according to RED (28/2009) is at 18% in 2020) 

¶ The share of bio-fuels in CHP (bio-energy penetration rate in CHP markets) is expected to 
increase from 20% (2009) to 24,1% (2030) 

¶ The national biomass availability (cost-efficient, sustainable; pink curve) is sufficient to 
enable the projected growth; however, these biomass resources include types of biomass 
which are currently not usually used in CHP, but are expected to be utilisable by 2030 

 
Specific issues 
 

¶ The projected development of CHP heat demand (PRIMES, blue curve) foresees growth 
especially between 2010 and 2020 in a strong market 

¶ National targets for biomass for heating (yellow curve) see a slightly slower growth  

¶ The growth projection for the bio-energy CHP heat demand (green curve) is derived from 
specific national data sources (UBA, see footnote 1 page back), resulting in a bio-CHP market 
with slowly increasing dynamics in a mature CHP market 



 

 

Bio-energy CHP potential analysis 
Greece  

 Figures (projections) 2010 2020 2030 

Final heat demand from CHP and DH 
(PRIMES, IEA), ktoe 

207 442 524 

(Projected) heat demand from bio-energy 
CHP and DH (after score card), ktoe 

7 55 77 

Bio-energy penetration rate in CHP markets 
(2009: EEA, Eurostat) 3,4% (2009) 12,5% 14,7% 

Biomass availability, share heating (sust., 
cost-eff.), final energy (Biom. Futures), ktoe 

 1.922 1.906 

 

 

 Framework Assessment (Score card) Score Short analysis 

Legislative environment +   2 (of 3) 

New Development Law with 
incentives on Energy Efficiency, 
including DH ς There are private DH 
network in operation in GR, with good 
results 

Suitability of heat market for switch to bio-
energy CHP 

-   0 (of 3) 
Not yet an industrial attempt for bio-
energy in industry 

Share of Citizens served by DH o   1 (of 3) 
There is one DH system in GR with a 
partial biomass boiler, but the 
operating results are not known yet  

National supply chain for biomass for energy +   2 (of 3) New area with good potential 
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Bio-energy CHP potential analysis Greece

Final Heat Demand from CHP &
DH (PRIMES, IEA)

National targets biomass for
heating (NREAP)

Projected heat demand from bio-
energy CHP

Projected heat demand from bio-
energy CHP (after score card)

Biomass availability, share
heating (sust., cost-eff.), final
energy


