
 

1 
 

COGEN Europe Position Paper 
Micro-CHP – A cost-effective solution to save energy, reduce GHG 
emissions and partner with intermittent renewables 

 

Introduction 
The residential and commercial1sectors are currently responsible for 40% of final energy 
consumption and 36% of total carbon emissions in the EU [2]. The European Commission 
scenarios show that significant energy savings and emission reductions are needed in the 
residential and commercial sectors if the EU is to reach its 2020 and more long term climate 
and energy objectives. Against this backdrop, electricity demand is expected to significantly 
increase, doubling its share in final energy demand by 2050 [3], which will raise the profile of 
security of supply issues related to electricity. The integration of variable renewable 
electricity sources is important in this context, as large scale intermittent renewables cannot 
be relied upon to react to peak demand, leading to a mismatch in supply and demand, and 
the inevitable volatility in pricing.   
Micro-CHP can contribute to EU’s energy and climate objectives with respect to delivering 
low-carbon heat and power to citizens and small businesses, as it generates both heat and 
electricity in domestic and commercial buildings exactly at the time they are needed. As a 
controllable technology, Micro-CHP can balance the electricity grid and help the integration 
of variable renewable energies. Micro-CHP is recognised at the EU level in legislation such as 
the Energy Efficiency Directive 2012/27/EU and the Eco-design and Energy Labelling 
Directives implementing measures, the implementation of which will be crucial in reaching 
EU’s 2020 objectives.  
 
 
 

                                                             
1 Micro-CHP, also known as micro-cogeneration or micro combined heat and power, designates installations with an 
installed capacity lower than 50 kWe that simultaneously produce heat and electricity in individual homes or small 
businesses. 
2 European Commission, 2012 
3 European Commission, 2011. Energy Roadmap 2050 

Micro-CHP1 is the state-of-the-art energy supply solution for European homes and small 
businesses, already delivering today in its journey to the energy system of the future. 
Putting the cogeneration principle to use for citizens and small businesses creates a 
new relationship between them and the energy market. The merits of this flexible, 
controllable, energy efficient technology need to be better recognised through an 
appropriate policy structure so that it can contribute fully to the EU 2020 objectives and 
beyond.  
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The role of micro-CHP in the new energy paradigm 
 

The built environment: micro-CHP the state-of-the-art, cost-effective solution to de-
carbonise the energy supply to Europe’s building stock  

In the context of EU 2020 objectives, the faster roll-out of micro-CHP would reduce 
emissions attributed to the residential and commercial sectors, while increasing the energy 
performance of existing buildings as required in the Energy Performance in Buildings 
Directive (2010/31/EU) and contributing to reaching EU’s energy savings target as mandated 
in the Energy Efficiency Directive (2012/27/EU). In the long run, renewable and fuel cell 
based micro-CHP will meet the heat and electricity needs of new and refurbished buildings. 
Heat demand from the residential and commercial sectors will continue to remain high in 
the coming decades and cost optimal solutions to deeply renovate existing buildings is often 
limited. Moreover, the carbon intensity of the electricity system is not likely to drastically 
decrease in the foreseeable future. Micro-CHP is thus a key technology to substitute 
inefficient individual house heating systems. For much of the existing housing stock micro-
CHP is a readily available, state-of-the-art solution to save energy and reduce carbon 
emissions at the same time. In addition, its application leads to the avoidance of 
transmission/system losses associated with central power production. 
Micro-CHP technologies can deliver considerable GHG emission reductions in the short to 
medium-term, especially in the majority of domestic and commercial buildings with high 
heat consumption. The Carbon Trust [4] highlights that, in the UK alone micro-CHP has the 
potential to deliver approx. 4.1 million tons of CO2 savings every year in domestic and non-
domestic buildings.  
The timely roll-out of micro-CHP technologies will help mitigate cumulative carbon emissions 
in a cost-effective way, fostering the transition to an energy system relying on renewable 
energy sources (for electricity and the heating/cooling sectors in particular) and avoiding the 
risk of carbon lock-in [5]. As the refurbishment of old buildings speeds up, reducing heat 
demand, and the carbon intensity of the electricity grid declines, renewable-fired and fuel 
cell based micro-CHP will move into the market at a faster pace along with other emerging 
small scale technologies. 
  

                                                             
4 The “Micro-CHP Accelerator” field trial, carried out by in the UK between 2005 and 2008, assessed the carbon savings of 
micro-CHP technologies relative to efficient condensing boilers. Carbon Trust, March 2011. Micro-CHP Accelerator. Final 
Report. Retrieved from: http://www.carbontrust.com/media/77260/ctc788_micro-chp_accelerator.pdf 
5 The “carbon lock-in effect” shall be understood as the perpetuation of the carbon intensive and inefficient energy system 
by developing large scale, energy inefficient and carbon intensive power plants with a long lifetime, preventing cleaner 
technologies from being deployed.  
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The new energy supply system: micro-CHP the state-of-the-art, cost-effective solution to 
enable the low-carbon energy system of the future 

As our future energy sector is increasingly relying on variable renewable electricity, it will 
become more challenging to balance supply and demand in a reliable way (see Figure 1).  
Moreover, if the penetration of electric vehicles and electric heating technologies, such as 
heat pumps, is to rise significantly, it will be necessary to sustain a robust local distribution 
network with increased capacity. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Wind production and electricity demand in Denmark 2011-20506 

 

Due to the particular combination of controllable electricity and heat generation of micro-
CHP technologies, coupled with an almost perfect match between peaking electricity 
demand from households and heat demand that can be supplied by micro-chp units, they  
 

                                                             
6 Danish Ministry of Climate, Energy and Building, May 2013. Smart Grid Strategy. The intelligent energy system of the 
future. Retrieved from: http://itek.di.dk/SiteCollectionDocuments/Smart%20Grid%20Strategy%20UK%20web.pdf 
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have an important role to play in maintaining reliable electricity supply in a low carbon high 
renewables electricity network.  
Utilities, regulators and grid operators have been engaging in studies and large-scale 
practical demonstration projects which conclude that micro-CHP can become a major 
building block of the smart grids [7]. Micro-CHPs are already successfully employed in Virtual 
Power Plants (VPPs) that aggregate a large number of diverse distributed generating 
technologies (e.g. micro-CHP, heat pumps and wind turbines) enabling them to reach similar 
size and supply reliability as conventional power plants [8].  These projects demonstrate the 
grid balancing benefits that can be reaped from the synergy between smart grids and flexible 
distributed generation technologies, such as micro-CHP. 

How to overcome barriers for a faster up-take of micro-CHP technologies, asks of the 
micro-CHP sector 
Barriers to micro-CHP still exist. The traditional electricity market based on large centralised 
supply is changing but the many of the structures remain which support large scale and 
inhibit micro generation. The regulatory system must also adapt to encompass a much more 
decentralised supply approach.  
For micro-CHP to play its part in decarbonising the energy system, contributing to security of 
supply and integrating variable renewable technologies into the grid, COGEN Europe 
believes that the following underlying principles shall be integrated into energy and climate 
policy at the EU, national and local levels. 
 
At the EU level… 

…product standards shall be envisaged to enable micro-CHP technologies to comply with 
grid reliability requirements proposed in the new Network Codes 

Micro-CHPs shall contribute to the objectives of the Third Internal Energy Package that are 
pursued in the network codes, while taking into account that product standards offer a more 
appropriate way of reaching these objectives than applying a one-size-fits-all approach for 
both micro-generators and large scale generators. A mandate to establish product standards 
which meet the new smart grids requirements is needed for micro-CHP technologies. 
 
…the new role of distributed generation technologies and DSOs in the energy system shall 
be recognized and better defined in EU legislation, particularly in the Network Codes 

Given the increasingly important role that DSOs will play in the more decentralized energy 
system of the future, the new network codes must include clear relationships between DSO 
and TSO responsibilities allowing DSO to deliver a larger and stronger contribution on the 
network. Moreover, the European Commission shall, with the support of ENTSO-E and ACER, 
encourage national authorities to plan for the future positive and significant role of 
distributed generation technologies, including micro-CHP. 

                                                             
7 A field trial conducted in the Netherlands by ECN and Gasunie showed that a cluster of 10 micro-CHP can reduce 
substitution peak load by 30-50%. ECN, Vito, Gasunie, June 2008. Virtual Power Plant Field Experiment using 10 micro-CHP 
units at consumer premises. Retrieved from: ftp://ftp.ecn.nl/pub/www/library/report/2008/l08041.pdf 
8 Such a Virtual Power Plant operates in Berlin, aggregating micro-CHPs, heat pumps and wind turbines.  
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At the Member State level… 

…micro-CHP shall be fairly rewarded 

When considering options for achieving energy efficiency improvements in buildings, micro-
CHP shall be considered and fairly rewarded through incentive schemes (e.g. FITs, grants). It 
is crucial that the energy savings and carbon emissions abatement potential of micro-CHP 
technologies is fully recognised by policymakers at EU and national levels, in order that this 
technology can move into mass market and become more accessible to the consumer.  
Several countries, including Germany, are already supporting micro-CHP which is enabling 
this low-carbon technology to achieve economies of scale. 
 
…micro-CHP shall benefit from simplified procedures to connect to and operate on the grid  

As recommended in the Energy Efficiency Directive (2012/27/EU), Member States shall draw 
up guidelines for regulators and system operators on how to simplify the bureaucracy of 
connection and operation of micro power units. 
 
…the role of aggregators in the power market shall be strengthened 

In order that the new community of “prosumers” [9] can take advantage of the new smart 
grids, a stronger transparent position for aggregators in national energy market legislation in 
providing services to the grid is necessary. Aggregators shall be recognised for the greater 
role they will play in their interaction with electricity markets, TSOs and DSOs. Micro-CHP 
operators shall be enabled to easily contract aggregators, as well as fairly rewarding the 
ancillary services to the grid provided by distributed generating technologies such as micro-
CHP. 
 
…there’s a need to recognise the increasing role of distributed generation 

National authorities shall plan for the future positive and significant role of distributed 
generation technologies, including micro-CHP, on the electricity network in terms of 
infrastructure impact, technology and market structures at DSO level, and energy efficiency 
in terms of total local energy delivery. 
  

                                                             
9 The term “prosumer” is broadly defined as an energy user who consumes energy and can also generate energy. 
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Appendix 1: What is micro-CHP? 
 

 
Micro-CHP refers to the small-scale production of heat and 
power for commercial and public buildings, apartments and 
individual houses, defined in EU legislation as installations with 
an electrical power output of less than 50 kWe. With the 
ability to attain overall efficiencies above 85%, micro-CHP units 
meet the demand for both space heating and hot water, and 
potentially cooling, while providing electricity to supplement 
or replace the grid supply. 

The micro-CHP technologies that are already present on 
the European markets in quantity are based on Stirling engine, Organic Rankine Cycle (ORC) 
or Internal Combustion Engine (ICE) technology, characterised by high heat-to-power ratios. 
This makes them most suitable for installation in existing houses. Newer technologies based 
on fuel cells are just being launched into the market with the largest field trial in Europe, 
ene.field [10], currently under way. Fuel cell micro-CHP technologies offer exciting new 
opportunities as they primarily generate electricity with heat being produced as a by-
product, making them a good fit to the new low-energy buildings of the future.  
According to the report Cogeneration 2050 [11], micro-CHP technologies, mostly fuelled by 
renewables, hold a large potential of contributing to EU’s 2050 decarbonisation goals (see 
Figure 3). 

 

Figure 3 Micro-CHP potential in 
Europe 

                                                             
10 Ene.field funded from the European Union`s Seventh Framework Programme (FP7/2007-2013) for the Fuel Cells and 
Hydrogen Joint Technology Initiative. It will deploy up to 1,000 residential fuel cell Combined Heat and Power (micro-CHP) 
installations, across 12 key Member States. More information can be found here: http://enefield.eu/ 
 
11 Cogeneration Observatory and Dissemination Europe (CODE), 2010. Cogeneration 2050. The role of cogeneration in a 
European decarbonized energy system. Retrieved from: http://www.code-project.eu/. CODE project is funded through EU’s 
IEE programme.  

Figure 2 Micro-CHP system scheme 
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