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1. INTRODUCTION 
This document is designed to be a guide and information tool for decision makers at national 
and regional levels on the Comprehensive Assessments (CA) and Cost-Benefit Analyses (CBA) 
that need to be carried out by each Member State (MS) in compliance with Article 14 of the 
Energy Efficiency Directive (EED). Its purpose is to provide a coherent set of 
recommendations and best practices that should be considered and implemented in the 
identification of cost effective potential for delivering energy efficiency. This identification 
process is to be performed through the use of high efficiency Combined Heat and Power 
(CHP or cogeneration) plants, efficient district heating and cooling (DHC) and the recovery of 
industrial waste heat. For sake of simplicity the terms CHP and DHC are used in this guide as 
a proxy for high efficiency CHP and efficient DHC. This guide on Article 14 and its provisions 
has been prepared to help Member States to overcome potential gaps resulting from lack of 
the specific expertise required to identify the potential of all types of efficient heating and 
cooling the aforementioned article aims to promote.  

A wider adoption of the cogeneration principle in the economy can significantly reduce 
primary energy consumption and increase the overall efficiency of the energy system. The 
main benefits from cogeneration are a reduced energy cost saving, an enhanced energy 
security situation as well as lower pollutant and Greenhouse Gas (GHG) emissions. However, 
cogeneration installations currently face major challenges due to lack of coherent and 
coordinated policies. The important benefits at societal level deriving from cogeneration 
through system-wide energy savings are normally accounted for as a burden by potential 
plant operators. Indeed a CHP unit consumes more fuel, has higher operating costs, and 
bears significant extra investment costs compared to a boiler or power only generation 
alternative. For a potential manager of a cogeneration plant, having to operate an asset 
generating two different outputs –heat and power- is complex and hence challenging, in 
particular since he must cope with heat requirements of the host and make profit (or bear a 
minimal loss) with the cogenerated electricity . 

Our eight-step approach for delivering the requirements of Article 14 is as follows: 

1. Establish the heat and cooling demand of the country 
2. Prepare a forecast of how this demand will evolve in the next decade 
3. Prepare a heating and cooling map of the national territory 
4. Establish the maximum or technical potential 
5. Carry out a country-wide cost-benefit analysis 
6. Conduct an installation-level cost-benefit analysis 
7. Define strategies, policies and measures towards 2020 and 2030 
8. Determine the project’s viability 

If duly and properly applied, this methodological approach will lead to more consistent and 
rigorous results and hence allow for better informed decisions by MS. Implementation of 
those steps would also mean taking an “integrated approach” to heating and cooling and will 
uncover the potential for extra primary energy savings at country level. 

Timeline: The deadline for completing the CA is December 2015, but action is urgently 
required when understanding the amount of work ahead of national authorities. 
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2. POLICY CONTEXT 
Energy efficiency is at the core of the EU’s energy strategy for 20201 and is an important tool 
in order to meet the goals set out in the Roadmap for moving to a competitive low carbon 
economy in 20502. In 2012 the Energy Efficiency Directive (2012/27/EU) was adopted, after 
acknowledgement that the Union’s energy efficiency target is not on track and that 
determined action is required to tap the considerable potential for higher energy savings in 
buildings, transport, products and processes. 

The EED3, which repeals the 2004 Cogeneration Directive and most of the Energy End-Use 
Efficiency and Energy Services Directive, establishes a common framework of measures for 
the promotion of energy efficiency within the EU in order to ensure the achievement of the 
Union’s 2020 20% headline target on energy efficiency and to pave the way for the setting of 
more ambitious goals beyond that date. As stated in its very first recital a more energy-
efficient economy is crucial to “improve the competitiveness of industry in the EU, boosting 
economic growth and creating high quality jobs […]”. 

Nowadays in the European economy more than half of the final energy is delivered in the 
form of heat for citizens and companies. In fact, the final heat demand is twice as high as the 
demand for electricity. This is one of the major reasons why the European Union, Member 
States and individuals cannot afford not to take a look at how this heat is produced, 
transported and consumed. 

Among other measures to accelerate energy efficiency improvements, this Directive, 
through its Article 14, requires MS to identify the potential for high-efficiency cogeneration4, 
efficient district heating and cooling as well as waste heat recovery from industry, and to 
analyse the costs and benefits of the opportunities that may exist.  In order to comply with 
this requirement, all MS must carry out a CA of the potential for the application the 
aforementioned technologies based on a country-wide CBA. 

The purpose of the CA is to produce clear results to deliver energy efficiency in heating and 
cooling but also in generating electricity. These results must be related not only to the 
technical potential but they should also consider the broader economic potential of energy-
efficient options. Therefore, an holistic approach is necessary in order to identify the areas in 
which the use of cogeneration, DHC and industrial waste heat recovery technologies can 
represent an added value to the system. 

Such an approach would build on the results provided by the national CBAs as part of the CA, 
which focus particularly on the financial viability of these technologies, by taking into 
account a farther reaching understanding of what constitutes their overall benefits and risks 
to society. In this way, energy efficiency solutions for the generation and the use of heat, in a 
given area, will be based on an encompassing set of factors, thus enhancing the quality of 
the decision-making process. 

  

                                                 
1 Communication "Energy 2020 - A strategy for competitive, sustainable and secure energy" [COM/2010/639] 
2 Communication "A Roadmap for moving to a competitive low carbon economy in 2050" [COM/2011/112]  
3 European Parliament and Council, “Directive 2012/27/EU on energy efficiency, amending Directives 
2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC”, Brussels 25.10.2012 
4 To qualify as a high efficiency cogeneration, the plant shall provide at least 10% primary energy savings. 
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3. LINKAGES BETWEEN ARTICLE 14 AND OTHER ARTICLES OF 
THE EED 

While Article 14 is without doubt the most important article with regard to the cogeneration 
sector, the reading and the implementation of the EED shall not be done in a piecemeal way 
as actions on the side of supply, transport and distribution of energies, and end-use side 
interrelate with each other. The proper implementation of the CA not only serves the 
purposes of Article 14 (identifying the potential for the application of high-efficiency 
cogeneration, efficient district heating and cooling, and waste heat recovery from industry), 
but also contributes to meeting the requirements of many other articles throughout the 
EED. 

Article 3: the definition of the national indicative energy efficiency target required by this 
article shall be reported in both primary and final energy savings. Therefore, this national 
target needs to be consistent with the information derived from the implementation of 
other articles of the EED that have a direct impact on CHP, such as Article 7 and 14. 

Article 4: the need for a “long term strategy to mobilise investment in the renovation of the 
national building stock” shall also be consistent or carried out coupled with the CA of Article 
14. Current and forecasted demand of the residential and commercial building may be met 
via a DHC or micro-CHP. 

Article 7: requires energy distributors to achieve a yearly end-use energy savings target. The 
installation of a cogeneration plant at customer premises serving onsite heat and electricity 
requirements, can contribute to achieving this goal by the energy distributor. If this is the 
case, then a set of methodologies and metering tools will easily demonstrate and quantify 
the final and primary energy savings. 

The national measures and policies adopted in the frame of Article 14 can be of crucial help 
to trigger a wider adoption of cogeneration under Article 7, especially if they have a general 
purpose and are not solely aimed at large installations (>20MW thermal input). In this 
regard, MS are given a considerable level of freedom regarding the energy efficient solutions 
that can be implemented at a local level. 

Article 8: requires the undertaking of energy audits in large enterprises. MS should require 
that an assessment of the installation of a cogeneration plant or the technical and economic 
feasibility of connection to an existing or planned DHC network to be part of the energy 
audit. Eventually, cross checking of information and data could be performed between the 
heat mapping carried out as part of the CA and the energy audits. 

Article 12: requires MS to take the appropriate measures to promote and facilitate an 
efficient use of energy by small energy consumers (including domestic). Proper consumer 
information and the setting up of empowerment programmes are particularly important for 
customer acceptance and adoption of micro-cogeneration technologies. In this regard, such 
measures could be integrated as part of a national strategy and thus contribute to the 
development of their micro-CHP markets and the promotion of connections to a DHC 
infrastructure as energy efficient solutions. 

Article 15: its main provisions require MS to task national regulatory authorities to: 
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 Carry out an assessment of the energy efficiency potentials of their gas and electricity 
infrastructure 

 Identify concrete measures and investments for the introduction of cost-effective 
energy efficiency improvements in the network infrastructure (this could include 
providing locational signals for new cogeneration plant developers and to adopt 
‘install and inform’ processes for the installation of micro-cogeneration units) 

 Take the appropriate steps to enable (where technically and economically feasible) 
high-efficiency cogeneration operators to offer balancing services and other 
operational services at the level of Transmission System Operators (TSOs) or 
Distribution System Operators (DSOs) 

It is highly commendable to implement the above requirements together with the carrying 
out of the CA. Therefore, the assessment of the potential for more efficient electricity grid 
should focus on ways to trigger a greater support for cogenerated electricity, at transmission 
and distribution levels, and on the services markets. This shall cover locational signals for 
siting of cogeneration plants, reduced burden for connecting to the grid (including access 
possibilities for micro energy generators) and network charges rewarding the efficient 
production of energy. 

Article 17: requires MS to ensure that information on available energy efficiency 
mechanisms and financial and legal frameworks is transparent and widely disseminated to 
all relevant market actors. Information on cogeneration shall be shared with the different 
target groups, residential customers and energy distributors for micro-cogeneration, 
hospitals and commercial building operators for small and medium size cogeneration, 
among others. 
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4. METHODOLOGICAL APPROACH: EIGHT STEPS TO ACHIEVE 
COMPLIANCE WITH ARTICLE 14 

The EED requires MS to approach heating and cooling at the national level in an integrated 
way. This means that it is necessary to assess both heat demand and the potential for High 
Efficiency (HE) cogeneration as well as efficient DHC and heat recovery from industrial 
installations to meet this assessed demand cost-effectively.  This is why the CA must be 
based on a CBA covering the MS’s territory and taking into account climate conditions, 
economic feasibility and technical suitability, in accordance with the requirements set out in 
Annex VIII. This also implies that the CA and the CBA should be regarded as complementary 
means to achieve the objectives of the Directive, and therefore it is essential that they are 
not treated in a separate manner as their purposes are closely related to each other. An 
example of an approach that takes into account all the aforementioned points is the one 
proposed by the European Commission in its staff working document on Article 145. 

The purpose of this report is to present a different approach to the above whilst not 
diverging away from it. The outcome of our analysis is to split the many provisions of article 
14 into eight pieces following a simple logic structure. (See below) 

                                                 
5 Article 14: Promotion of efficiency in heating and cooling (SWD(2013) 449 final) published on 06.11.2013 
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STEP 1 Establish the heat and cooling demand of the country 

•Should relate to measured and verified consumption information (as provided in national and European energy statistics and national energy 
balances). 

•Should be provided in a detailed sectoral and geographical  break-down  (not less detailed than European energy statistics). 
•Should provide information about the consumption of the industrial, services, agricultural and household sectors. 
•Should be based on the latest available data. 

STEP 2 Prepare a forecast of how this demand will evolve in the next decade 

•Shall take into account the trends in the major sectors of the economy. 
•Shall analyse the likely evolution of heat demand in industrial sectors considering longer term structural trends as well as shorter term cyclical 

changes. 
•Shall consider specifically the evolution of heat demand in buildings (including an analysis of the impact of energy efficiency improvements in 

buildings). 

STEP 3 Prepare a heating and cooling map of the national territory 

•Shall include power plants with a total annual electricity production of more than 20 GWh. 
•Shall show municipalities and conurbations with a plot ratio (ratio of the building floor area to the land area in a given territory) of at least 0.3 and 

waste incineration plants. 
•Shall display  industrial zones with a total annual consumption of more than 20 GWh. 
•Shall indicate both existing and planned DHC infrastructures and CHP installations. 

STEP 4 Establish the maximum or technical potential 

•Shall be based on the current and forecasted heat demand. 
•Shall identify those elements of the heat demand that technically could be satisfied by high efficiency cogeneration, including micro-generation and 

efficient DHC. 

STEP 5 Carry out a country-wide cost-benefit analysis 

•Using a set of parameters related to the socio-economic cost and benefits of the different energy efficient solutions , the CBA  shall identify areas 
an/or techniques  where  it is economical to adopt them.  

•The analysis shall cover high efficiency cogeneration, including residential micro-generation, the refurbishment of existing and the construction of 
new generation and industrial installations, and refurbishing and building DHC structures. 

STEP 6 Conduct an installation-level cost-benefit analysis 

•Shall include a financial analysis reflecting actual cash flow transactions. 
•The outcome of this analysis  must be taken into account in authorisation/permitting decisions impacting on the economic activity of the 

installations. 

STEP 7 Define strategies, policies and measures towards 2020 and 2030  

•Shall be based on the identified economic potential. 
•National governments shall  take adequate measures  for efficient DHC infrastructure to be developed and/or to accommodate the development of 

high efficiency cogeneration and the use of heat and cooling from waste heat and renewable energy sources. 
•Should set an indicative penetration share for cogeneration in the heating and electricity production for 2020 and 2030. 

STEP 8 Determine the project's viability 

•Economic actors concerned. 
•Case-by-case approach. 
•Focus on assessing the viability of the project at hand. 
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4.1 STEP 1: Establish the heat and cooling demand of the country 
FOCUS: Data sources and processing 

Reference to legal document: point (a) of Annex VIII.1: “The comprehensive assessment of 
national heating and cooling potentials referred to in Article 14(1) shall include a description 
of heating and cooling demand” 
Level of obligation for MS: Mandatory 
Purpose: Description of a Member State’s heating and cooling demand 
Expected outcome: Use of this information as a starting point for next steps 

In their description of the current heat and cooling demand, MS have freedom in terms of 
the selection of appropriate information sources as long as these decisions are based on 
nationally accepted assumptions and studies. For countries which do not have such 
information, they can either go for a bottom-up or a top-down approach. 

The heating and cooling demand is the information sought and article 7 of the EED provides 
a legal basis to MS to ask for information on the sales of energy to end-users. If those energy 
sales are properly categorised, very useful information can be derived from them. In this 
regard, it is worth noting that in a certain number of countries the gas network operators, 
for example, have at their disposal good data on heat and cooling demands. 

MS are encouraged to use a differing degree of detail according to the available information.  

Concerning the use of bio-energy/waste materials for energy production, the quality of the 
reporting at national level is far from perfect. In fact, there is at present a lack of reliable 
technical and market information on these technologies. In addition to the power sector, at 
least three sectors6 shall be reported: Industry, Residential (along with data on DHC 
connected buildings) and Services, including information on the primary energy sources used 
to provide heat and cooling (agriculture could also be considered). 

 Power sector energy input ( power plants with a total annual electricity production 
of more than 20 GWh) 

 Industrial heating and cooling demands: In order to facilitate a more accurate 
estimate of the overall demand in this sector without having to consider a large 
number of individual sites, it would be pertinent to disaggregate the heat & cooling 
demand by subsector and company size for key industries that use medium to low 
temperature heat. High temperature industry (i.e. steel, glass, cement), and the 
remaining energy intensive sectors should be subject to separate assessments. 
Information on industrial zones with a total annual consumption of more than 20 
GWh shall be captured. Information on waste incineration plants also to be collected. 

 Residential sector:  

o MS should carry out this exercise in coordination with the work done for the 
implementation of Article 4 of the EED. 

o Residential sector/ District Heating: thanks to the implementation of the EED, 
each energy supplier must be able to report information on heating and 
cooling delivered via a DHC infrastructure. Additional information on  the 
number, density and thermal performance of the dwellings would be a plus. 

                                                 
6 As per EUROSTAT classification of the heat and cooling demand.  
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o Information shall be captured on municipalities and conurbations with a plot 
ratio, ratio of the building floor area to the land area in a given territory, of at 
least 0.3 

 Services sector: 

o MS should disaggregate the demand by subsector (hospitals, universities and 
other public buildings) and by company size. A sub category shall feature the 
amount of heat distributed via DHC. 

o For the public sector, MS must take into consideration the work they are 
doing as part of the implementation of Article 5 of the EED. 

The top-down approach should be considered to complement and fill any gaps left by the 
bottom-up information collection process and to describe today’s heating and cooling 
demand in the country. For instance, MS should adopt appropriate data gathering strategies, 
which could include direct surveys, sending out of questionnaires and/or extrapolation from 
available information, in order to fill their particular information gaps. 

Rather than limit themselves to drawing a picture of heating and cooling, MS are strongly 
encouraged to go further and produce a Sankey diagram of their national energy system. 
This would give decision makers a better picture of the complexity of their energy system. 
Below an example of a Sankey diagram7 for the EU in 2011: 

 
  

                                                 
7 Specific type of flow diagram, in which the width of the arrows is shown proportionally to the flow quantity. It 
is typically used to visualise energy, material or cost transfers between processes. 
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4.2 STEP 2: Prepare a forecast of how this demand will evolve in the next 
decade 
FOCUS: Modelling techniques 

Reference to legal document: point (b) of Annex VIII.1: “The comprehensive assessment of 
national heating and cooling potentials referred to in Article 14(1) shall include a forecast of 
how this (heating and cooling) demand will change in the next 10 years, taking into account 
in particular the evolution of demand in buildings and the different sectors of industry” 
Level of obligation for MS: Mandatory 
Purpose: Analyse the likely evolution of heat demand in industrial sectors, taking into 
account longer term structural trends as well as short term cyclical changes. 
Expected outcome: A national projection of energy trends for the next decade that helps MS 
to have an idea of how the future energy demand could look like 

MS are given the liberty to use the approaches and assumptions they deem appropriate 
when it comes to the definition of future trends. Indeed, they can opt not to give a single 
estimate of total heat demand in the future, but rather to model this figure under different 
scenarios, reflecting for example the effect of different carbon prices, support schemes or a 
more direct implementation of grid services. However, as several EU modelling tools exist, 
MS shall strive for consistency with those tools. 

In order to elaborate their national projections in terms of energy trends, MS are 
encouraged to use the information they already have available, a considerable part of which 
takes the form of the periodical reports, like the renewable and energy efficiency action 
plans, and data every country must submit to the European Commission. The national 
projection shall be as detailed as possible and take into account European projections, such 
as the "Energy Trends 2030"8 publication. 

It is worth noting that forecasts related to electrification of heating normally assume carbon 
free power. While this is the stated goal of the European power industry, progress on the 
ground is being made at different paces and even going backwards in certain instances. It 
follows from this reasoning that greater focus should be put on reducing the carbon 
footprint of heat until 2030 via a greater adoption of already applicable and cost effective 
solutions like CHP and other energy efficiency measures. 

In addition, a complete and balanced energy scenario projection to 2030, should take into 
account the effects of the implementation of Article 15, in particular its requirements for a 
more flexible and energy efficient power system. Please refer to the Commission Guidance 
note on this article9. 

Limitations to modelling 

By nature, modelling techniques favour business-as-usual scenarios, and cannot deal with 
innovative options and forthcoming breakthrough techniques. For instance, the PRIMES 
model used by the Commission to carry out the energy system analysis is a market 
equilibrium model based on current energy technologies. MS are encouraged to base their 
projections on models that include smart electricity as well as heat grids, power system 
services, storage options, CHP, DHC and industrial heat recovery.  
                                                 
8 http://ec.europa.eu/energy/observatory/trends_2030/index_en.htm 
9 Commission Guidance note (2013) 450 on Article 15. (http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52013SC0450&from=EN) 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013SC0450&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013SC0450&from=EN
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4.3 STEP 3: Prepare a heating and cooling map of the national territory 
FOCUS: Identification of main supply and demand points  

Reference to legal document: point (c) of Annex VIII.1: “The comprehensive assessment of 
national heating and cooling potentials referred to in Article 14(1) shall include a map of the 
national territory, identifying, while preserving commercially sensitive information: i) heating 
and cooling demand points; ii) existing and planned district heating and cooling 
infrastructure; iii) potential heating and cooling supply points” 
Level of obligation for MS: Mandatory 
Purpose: Identify significant demand and supply points, and the existing and planned district 
heating and cooling infrastructures. 
Expected outcome: Detailed map data set to be used as a tool to better understand the 
distribution of real supply and demand on a country-level. 

The first task that needs to be carried out in order to perform an energy mapping exercise is 
a data gathering process. The data on supply points of heat and cooling demand thus 
provided should then integrate the following factors: 

 Power plants 
 Industry (such as Refineries; Chemicals; Steel; Glass; Cement) 
 Demand 

o Cities and towns (disaggregated by density) 
o Industry (as above) 

As a way to plot and display results obtained under Step 1, MS are encouraged to use the 
GEOSTAT European population grid by the Geographical Information System of the 
Commission (GISCO)10. The GISCO database contains core geographical data for all of Europe 
in 1 km2 grid cells. EUROSTAT has launched the GEOSTAT 1 project, which aims to represent 
various population characteristics of the 2011 Population Census in 1 km² grid datasets. A 
first version of a grid dataset for the Census year 2011 is currently available.11 This dataset is 
assumed to be the best possible input to map high resolution demography in all EU28.  MS 
hold data from 18 of the EU and EFTA countries, with the remaining 14 countries filled with 
modelled data.  A second version, which will add further national data to the GEOSTAT 2011 
database is expected at the beginning of 2015. 

Implementation of Article 7, as said under Step 1, and information that can be provided by 
authorities in charge of issuing environmental permit and of the implementation of EU ETS 
at national level should be central to gathering information. 

Additional data layers could be added to the mapping exercise, such as: 

 Cities, towns, major roads and local authorities’ boundaries 
 Forests, sawmills, landfill sites 
 Heat loads from schools, hospitals, colleges, etc. 
 Large industrial heat uses  

                                                 
10 
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Geographical_information_system_of_the_C
ommission_(GISCO) 
11 
http://epp.eurostat.ec.europa.eu/portal/page/portal/gisco_Geographical_information_maps/popups/referenc
es/population_distribution_demography 
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4.4 STEP 4: Establish the maximum or technical potential 
FOCUS: System constraints 

Reference to legal document: Annex VIII.1: “The comprehensive assessment of national 
heating and cooling potentials referred to in Article 14(1) shall include:” 

Point (d):  “identification of the heating and cooling demand that could be satisfied by high-
efficiency cogeneration, including residential micro-cogeneration, and by district heating and 
cooling” 
Point (e): “identification of the potential for additional high-efficiency cogeneration, 
including from the refurbishment of existing and the construction of new generation and 
industrial installations or other facilities generating waste heat” 
Level of obligation for MS: Mandatory 
Purpose: Determine what is the penetration potential for high-efficiency cogeneration, 
residential micro-cogeneration, district heating and cooling and the recovery of industrial 
waste heat. 
Expected outcome: the potential identified as a result of this step will provide the data basis 
for the carrying out of the CBA (Step 5). 

In order to meet the forecasted heating and cooling demand until 2030, the potential for 
additional cogeneration shall be identified (including micro-CHP). For example, the following 
Sankey diagram for the electricity system quantifies and illustrates in a simple way the 
maximum theoretical heat recovery potential from the conversion losses: 
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An alternative approach to showcase this set of data is to consider the heat demand as the 
starting point from which the technical potential can be shown in the Sankey diagram.  

MS should produce this kind of diagram in order to illustrate the current situation and how it 
will evolve for the years 2020 and 2030. 

As a practical approach to undertaking this step MS can take as a reference the reports 
submitted in the context of the CHP Directive (2004/8/EC)12, which required MS to perform 
an analysis of their respective national potentials for high efficiency cogeneration. They 
could build on this work done back in 2006 in order to enhance the quality of the process to 
determine the country’s potential.  

The result of this step will be the “technical potential“, which can be defined as how much 
heat and electricity could be supplied through cogeneration in the absence of any other 
constraints.  

The same level of detail and the same sector breakdown shall be used in considering 
sizes/technologies/energy sources of cogeneration units.  

Here is a segmentation of the cogeneration applications: 

 Cogeneration supplying a district heating network serving residential buildings and 
the services sector 

 Small-scale cogeneration  (that is to say below 1 MW electrical capacity), including 
micro  cogeneration, in residential buildings and the services sector 

 Small-scale cogeneration in industry 
 Medium-scale (between 1 and 20 MW) cogeneration in industry 
 Large-scale (above 20 MW) cogeneration in industry 

Decisions on micro-CHP will be influenced by the heat density in the given area. Such a 
factor is usually decisive in choosing between district heating and micro-cogeneration.  

It is worth recalling that each MS has been assigned a mandatory target of renewable energy 
sources penetration in its energy mix by 2020. Against this backdrop, the use of bio-energy 
in the cogeneration fleet can significantly impact both the EED and Renewable Energy 
Sources (RES) Directive. 

  

                                                 
12 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32004L0008&from=EN 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32004L0008&from=EN
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4.5 STEP 5: Carry out a country-wide cost-benefit analysis 
FOCUS: Scenario building 

Reference to legal document: Article 14(3): “[...] Member States shall carry out a cost-
benefit analysis covering their territory based on climate conditions, economic feasibility and 
technical suitability in accordance with Part 1 of Annex IX.” 
Level of obligation for MS: Mandatory 
Purpose: facilitate the identification of the most resource- and cost-efficient solutions to 
meeting heating and cooling needs. 
Expected outcome: a properly carried out economic analysis that covers all relevant social, 
economic and environmental factors. 

Establishing the economic potential is essential in the preparation of the CA, and this will not 
be possible without a cost-benefit analysis. This is necessary to identify the cost-effective 
energy efficient solutions for meeting current and future heating and cooling demand. 

This step of the CA implies considering and evaluating in a detailed way all the relevant 
social, environmental and economic aspects of CHP (serving the residential sector or other 
sectors of the economy). This means that MS will have to consider their respective national 
policy contexts, comprised of taxes, support schemes and network charges, just to name a 
few, when carrying out the CBA. 

Depending on the administrative structure of the country, the concerned CBA can be the 
result of the carrying out of several local/regional CBAs. MS can assign these analyses to 
local, regional authorities as long as a detailed methodology, featuring assumptions on the 
prices of major input and externalities such as the CO2 price, is provided by the central 
government. 

The CBA, must cover all relevant social, economic and environmental factors, that is to say 
be based on the analysis of a comprehensive inventory of effects. In addition, the highest 
importance must be given to the applied discount rate. When establishing the list and value 
of those parameters, governments shall use national, European or international sources. 
Comprehensiveness is certainly a requirement that derives from a CBA conducted as part of 
a CA, and this should be reflected by including total long-term costs and benefits for the 
evaluation of heating and cooling options. Therefore, the definition of project parameters 
such as geographical and system boundaries should aim to include all relevant costs and 
benefits in the broad and encompassing analysis to be performed. 

Part 1 of Annex IX describes a series of steps to be taken in order to prepare a country-level 
CBA: 

 Establish a system and geographical boundary: the geographical boundary shall 
cover a suitable well-defined geographical area (a given region or metropolitan area) 
to avoid selecting sub-optimised solutions on a project-by-project basis. Within this 
area, all relevant supply resources, characteristics and trends in heat and cooling 
demand need to be taken into account, including the current situation and future 
trends in the selected time frame. Only when all supply and heat and cooling demand 
sources are identified and their possible evolution forecast can there be an 
assessment of how these energy flows can be optimised and made more efficient. In 
this regard, priority should be given to the possibility of using (additional) high 
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efficiency CHP and efficient DHC; then if these would not yield cost-benefit surplus, 
other options such as efficient individual heating and cooling can be considered. 

 Build a baseline scenario: the purpose of a baseline scenario is to serve as a 
reference point to which the alternative scenarios will be analysed. This exercise 
should describe the existing situation and its likely evolution in the selected 
timeframe, considering business-as-usual conditions, that is to say a reference 
scenario in which no parameters of the existing situation are changed. This means, 
for example, that for the preparation of the baseline scenario the potential effects 
deriving from the implementation of Article 14 and Article 15 will not be considered. 
In this sense, a critical element of the reference scenario is to describe the heat and 
cooling demand within the defined geographical boundary as precisely as possible.  

 Identify alternative scenarios: only HE CHP, efficient DHC or efficient individual 
heating and cooling supply options should be taken into account in the CBA as 
alternative scenarios compared to the baseline. For MS, this means they have to 
make projections on the different levels of penetration of CHP, DHC (according to 
Step 4) and individual heating and cooling in the energy system. Only scenarios which 
are feasible from a technical, financial and time constraining point of view need to be 
examined. As stated before, MS must also set an appropriate time horizon to ensure 
that no relevant cost to society is overlooked when balancing the costs and benefits. 

It is worth noting that when examining scenarios for efficient heating and cooling, the costs 
of energy required for extraction, conversion, transport and distribution should be factored 
into the cost-benefit calculation. Governments should take into account decision-making 
costs and energy savings arising from the increased flexibility and a more optimal operation 
of the electricity networks, including avoided costs and savings from reduced infrastructure 
investment, due to a higher penetration of CHP and DHC.  These factors include: 

Benefits 

 Value of output to end consumers (heat and electricity) 
 Value of services to the power system: avoided network reinforcement, avoided 

capacity built, reduced currently mutualised loss 
 Job creation 

Costs 

 Capital costs of plants and equipments 
 Capital costs of the associated energy networks 
 Variable and fixed operation costs 
 Energy costs 
 Environmental and health cost,  to the extent possible which can translate into  

environmental and health benefits when compared to an alternative option 

MS are encouraged to include a sensitivity analysis in their CBAs, in order to assess the costs 
and benefits of a project or group of projects based on the impact of possible variations in 
the most important factors, such as energy prices, discount rates and changes in other major 
input and output prices (Annex IX, Part 1, point (h)). It will provide MS with better decision 
criteria when it comes to deciding how to prioritise the installation of new CHP capacity. 
Such an allocation process should pay special attention to potential energy savings as this a 
decisive factor that needs to be accounted for in the calculations.  
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4.6 STEP 6: Installation-level cost-benefit analysis 
FOCUS: Financial analysis 

Reference to legal document: Annex IX (Part 2)“[...] The cost-benefit analysis shall be based 
on a description of the planned installation or an existing district heating system, and also, in 
urban areas, the heat load and costs that would exist if a group of buildings or part of a city 
were provided with and/or connected into a new district network.” 

“Cost-benefit analyses for the purposes of Article 14(5) shall include an economic analysis 
covering a financial analysis reflecting actual cash flow transactions from investing in and 
operating individual installations.” 

Level of obligation for MS: Strongly recommended 
Purpose: To undertake a set of individual installation-level cost-benefit analysis by Member 
States in order to understand what are the main obstacles (administrative, technical, 
financial, etc.) and what would be the necessary measures to overcome them.  

Expected outcome: allow for the formulation of strategies, policies and measures capable of 
eliminating the barriers that prevent the implementation of CHP.  

While Part 1 of Annex IX sets out the general principles of a cost-benefit analysis on a 
national level, Part 2 of the same Annex describes the principles for the installation-level 
CBAs. 

In contrast to the country-level analysis, where socio-economic and environmental factors 
are accounted for, the installation-level analysis focuses on a pure economic analysis. This 
analysis should consider actual cash flows transactions from investing in and operating 
individual installations. This could be done, for example, by taking each field’s fuel 
consumption as the basis for determining the process heat required and considering the 
following factors: 

1. Amount of thermal energy required 
2. Characteristics of thermal energy required: steam, hot air, cold etc. 
3. Work programme: the monthly, weekly and daily work programmes can be defined 

on the basis of the installations’ running patterns and characteristics, in order to 
determine the thermal energy demand curve in the course of a year (see chart 
below).  

Once the process heat value is determined, the amount of heat suitable to be provided by 
cogeneration would have to be estimated, considering that not all heat demand can be met 
by a cogeneration system. This latter is normally compatible with high-temperature and 
thermal processes requiring heat in a range from -2°C to 450°C. This estimation should be 
based on past experiences and specific knowledge of processes or thermal demand 
according to the type of user. In industry, this heat is related to the production process; in 
buildings, both residential and non-residential, all heat demand can be normally met by a 
cogeneration system, as it is the case for cogenerations for waste treatment processes. 
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MS are required to set out guiding principles for the methodology, assumptions and time 
horizons for this CBA. Such guidance should establish common assumptions on payback 
periods, required rates of return on investment, projected fuel and electricity prices, policy 
costs and support levels (from Step 7). 

Although the EED does not specify who should take the responsibility for overseeing and for 
conducting the CBA, local, regional or even developers/operators of individual installations 
could be assigned this task. However, national authorities shall take the opportunity of 
helping coordinate the interested parties, such as consumers and district heat companies, 
industries, when carrying out individual CBAs. 
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4.7 STEP 7: Define strategies, policies and measures towards 2020 and 2030 
FOCUS: Infrastructure development 

Reference to legal document: Article 14(4): “Where the assessment [...] identifies a potential 
for the application of high-efficiency cogeneration and/or efficient district heating and 
cooling whose benefits exceed the costs, Member States shall take adequate measures for 
efficient district heating and cooling infrastructure to be developed and/or to accommodate 
the development of high-efficiency cogeneration and the use of heating and cooling from 
waste heat and renewable energy sources in accordance with paragraphs 1, 5, and 7. 
Level of obligation for MS: Mandatory 
Purpose: “Adopt policies which encourage the due taking into account at local and regional 
levels of the potential of using efficient heating and cooling systems, in particular high 
efficiency cogeneration and taking into account the potential for developing local and 
regional heat markets, as required under Article 14(2).”13 
Expected outcome: Creation of proper investment conditions for individual projects related 
to a highly efficient use of energy. 

Governments now have to take appropriate action for this uptake to materialise. They shall 
adopt policies that will trigger investment for individual projects, be those related to heat 
output, electricity output, reduced level of taxes, avoided network charges or rewarded 
power services, etc. MS need to ensure that adequate financing is available for projects 
related to high efficiency and have an active role in alleviating the risk for CHP operators 
associated with power markets for their heat load units. Other measures that may be 
capable of bridging the gaps between Step 5 and Step 6 should be directed at the financial 
factors that drive projects. For example, establishing dedicated financing facilities (NEEFs) 
could be a way to ensure that affordable upfront finance is made available. Article 20 invites 
Ms to work to either establish NEEFs to support energy efficiency investment or use existing 
facilities to provide these financing services.14 

These policies shall not only be directed at installations greater than 20 MW thermal input 
but may be addressed to all types of cases where a benefit has been returned under Step 5. 

Note that under Article 14 there are also provisions related to the emission of Renewable 
Energy Guarantee of Origin (REGO) certificates for HE CHP electricity. Using REGO as a basis, 
MS can design market mechanisms to spur a greater use of HE CHP (market actors being 
asked to surrender a number of REGO HE CHP over a period of time. 

Finally, MS should adopt authorisation or permit criteria and procedures for operators of 
electricity generation, industrial and district heating and cooling installations in compliance 
with Article 14(5). That is to say, ensuring that they carry out an installation-level cost-
benefit analysis on the use of HE CHP and/or the utilisation of waste heat and/or connection 
to a district heating and cooling network when they plan to build or refurbish capacities 
above 20 MW thermal input or when they plan a new district heating and cooling network. 

Obviously, MS will have to check that companies that file a permit for building or 
substantially refurbishing an installation greater than 20 MW thermal input, have correctly 
performed the individual CBA.  

                                                 
13 Article 14: Promotion of efficiency in heating and cooling (SWD(2013) 449 final) 06.11.2013. p. 9. 
14 Coalition for Energy Saving, “EU Energy Efficiency Directive (2012/27/EU) - Guidebook for Strong   

Implementation”, Brussels 2013. p. 87. 
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4.8 STEP 8: Determine the project’s viability 
FOCUS: Real economic factors at installation level 

Reference to legal document: Annex IX (Part 2) “[...] The cost-benefit analysis shall be based 
on a description of the planned installation or an existing district heating system, and also, in 
urban areas, the heat load and costs that would exist if a group of buildings or part of a city 
were provided with and/or connected into a new district network.”  
“Cost-benefit analyses for the purposes of Article 14(5) shall include an economic analysis 
covering a financial analysis reflecting actual cash flow transactions from investing in and 
operating individual installations.”  
Level of obligation for MS: Step 8 directed at economic actors 
Purpose:  Determine on a case-by-case basis whether the potential project under scrutiny 
would be cost-effective from an economic actor’s point of view 
Expected outcome: Installation-level financial analysis 

This final step basically concerns the undertaking of an installation-level CBA by plant 
operators or developers. As the goal of article 14 to moving to an energy efficient supply 
side has to be implemented by the private sector, this step 8 is addressed to each economic 
based on the outcome of the previous steps of the iterative process represented by the 
carrying out of Steps 5, 6 and 7, which starts with the performance of a country-wide cost-
benefit analysis to identify the most resource- and cost-efficient solutions to meeting 
heating and cooling needs, then looks at the main obstacles (administrative, technical, 
financial, etc.) and what would be the necessary measures to overcome them and 
subsequently adopts strategies, policies and measures to encourage energy-efficient 
solutions based on the findings of previous steps. 

Each economic actor covered by this step (at least installations greater than 20 MW thermal 
input but all types of cases where a benefit has been returned under Step 5 can also be 
covered) must carry out an individual CBA and comply with its outcome. This individual CBA 
focuses on the financial viability of implementing high efficiency cogeneration and/or 
efficient district heating and cooling infrastructure. The methodology, assumptions and time 
horizon of the CBA shall respect the guiding principles given by the competent authorities (it 
is recommended to redo the relevant case study of Step 6) and the CBA be must include the 
outcome of Step 7, i.e. the supportive legislative environment set up by policy makers. 

As a final remark, it is worth noting that Article 14’s final aim is to put in place a structure in 
which operators will evolve. They will find themselves in a new regulatory framework and 
will need to perform their duties on carrying out the individual CBAs and complying with 
their outcomes. 
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