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1. INTRODUCTION 

Turkey is in the midst of revamping its energy efficiency policies and programs in line with meeting 

its long-term policy objectives. 

On March 4, 2016, the Inception Report for Project MENR IPA12/CS04 was forwarded from the 

Consortium to MENR. The Inception Report included detail on the policy task, Task A.  Essentially, 

this means providing support to the Turkish government to help in the transposition of the 2012 

EU Energy Efficiency Directive and help in other areas, if needed, related to ensuring that Turkey 

is on the right track to meeting the acquis requirements of the energy efficiency directives.  The 

Inception Report is detailed, following the Terms of Reference for this Task.  

The main aspects of the terms of reference for Task A are: 

A. Policy support to ensure effective implementation of the EE Strategy. This would 
include: 

 Development and transposition of the new EU Energy Efficiency Directive 

(2012/27/EU) and other related acquis to Turkey and development of 

Implementation Guidelines and necessary Guidance Notes; 

 Implementation support for the provisions within the Strategy: 

o Supporting the preparation of key draft regulations stated under EE 

Strategy; 

o Design of appropriate incentive and marketing schemes, 

o Preparation of plans for the development of new EE Programmes,  

o Preparing road map, recommendations and studies regarding 

“Implementing the Energy Efficiency Directive – Commission Guidance 

COM/2013/0762 final” of EU Acquis. 

 Supporting the implementation of the EE Strategy through Monitoring and 
Evaluation (M&E) of EE programs, including the preparation of M&E 
methodologies and plans, built on program M&E data collection and analysis. 

Effectively, the Consortium has been responding to the needs of MENR and its GDRE, the 

institution responsible for energy efficiency policies and programs, as the process to finalize the 

National Energy Efficiency Action Plan, in particular, was underway. 

There are two reports that summarize the work undertaken for Task A. This report covers all the 

elements other than the roadmap that is published separately. 

1.1. Context 

On March 4, 2016, the Inception Report was forwarded from the Consortium to MENR. The 

Inception Report included detail on the policy task, Task A.  Essentially, this means providing 

support to the Turkish government to help in the transposition of the 2012 EU Energy Efficiency 

Directive and help in other areas, if needed, related to ensuring that Turkey is on the right track to 

meeting the acquis requirements of the energy efficiency directives.  The Inception Report is 

detailed, following the Terms of Reference for this Task. 
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Turkey already has experience with implementing EU directives related to energy efficiency. In 

the past decade or so, Turkey has transposed and implemented the Ecodesign directive, the 

energy labeling directive and parts of the Energy Performance of Buildings Directive and the 

Cogeneration Directive (that has now been replaced by the Energy Efficiency Directive). 

In anticipation of the transposition of the EED, the EBRD funded the preparation of a National 

Energy Efficiency Action Plan, one of the important reporting elements of the EED. NEEAPs set 

out estimated energy consumption, planned energy efficiency measures and the improvements 

individual EU countries expect to achieve. Under the Energy Efficiency Directive, these plans must 

be prepared every three years.  

Task A was designed to build on the completed NEEAP to help Turkey in the first phases of 

transposition and implementation. This proved to be difficult because the NEEAP was delayed for 

more than a year and a presentation of the NEEAP (and not the final NEEAP itself) was not 

available to the Consortium until recently. This does not mean the Consortium did not provide 

valuable support. The original design was in large part meant to work together with GDRE (and 

other government officials related to energy efficiency) on the specific elements of the 

transposition and the energy efficiency strategy progress. For GDRE, it was an important learning 

experience to participate in the first NEEAP development. The Consortium participated in several 

important meetings with officials, prepared a draft roadmap for implementation and responded to 

specific questions as GDRE started the process of program design and development for their 

choice of energy efficiency measures. 

It is now important to review the current policy framework before getting into the specific elements 

of the terms of reference. 

1.2. Policy Framework for Energy Efficiency 

1.2.1. Energy efficiency policies 

Energy efficiency is a stated priority for both its energy and climate change policies.  Turkey has 

been active in energy efficiency since the 1980s. In the 1980s, Turkey started some of its activities 

that continue until today – mandatory data reporting, awareness creation, and institutional co-

ordination, to name but a few. The current strategy covers all end-use sectors as well as the 

transformation sector. The key drivers for improving energy efficiency in Turkey are: 

 Improving energy security 

 Reducing imports and the total energy bill 

 Improving competitiveness of industry that is heavily oriented towards export and that is 

heavily energy-intensive 

 Improving energy services to all consumers 

 Lowering carbon used throughout energy system 

 Reducing total environmental impact (including air quality). 

These objectives are expressed primarily through the 2012 Energy Efficiency Strategy, the 

Climate Change Strategy and the 10th Development Plan. Until now, there has been a good 
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legislative base for energy efficiency. The following figure visualizes the entire legislative process 

to date. 
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Figure 1: Major EE Related Legislation1 

The Energy Efficiency Law was approved in 2007 and it forms the legal basis for activities in 

energy efficiency and created an administrative structure for policy and program development and 

implementation. The General Directorate for Renewable Energy (GDRE) is the main institution 

within the Ministry of Energy responsible for energy efficiency policies and programs. There is a 

specific unit for energy efficiency headed by a Deputy General Manager. It is responsible for policy 

development, program implementation and strategy co-ordination. 

The current energy efficiency strategy is most recently expressed in the 2012 energy efficiency 

strategy, replacing the earlier strategy from 2004. The energy efficiency strategy set an overall 

target of reducing the amount of energy consumed per unit of GDP by at least 20% by 2023 using 

2011 as the base year. There are sectorial targets that were established including: 

 The reduced energy intensities in each industry sub sector shall be decreased in the rates 

determined with the sector collaborations without being at least 10% for each sub sector 

within the 10 years after the publication of the strategy. 

 To decrease energy demand and carbon emissions of the buildings and to promote 

sustainable environment friendly buildings using renewable energy sources. 

 At least one fourth of (1/4) building stock in the year 2010 shall be made as sustainable 

building by the year 2023. 

 To increase efficiency in production, transmission and distribution of electricity; to decrease 

energy losses and harmful environment emissions. 

 The total average cycle efficiency of the coal thermal power plants around the country 

including waste heat recovery shall be increased over forty-five percent (45%) by the year 

2023. 

                                                      
1 World Bank, Final Report – Turkey: Institutional Review for Energy Efficiency, World Bank Group, January 2015, p. 14 
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 Some measures about the subject of demand side management shall be developed for 

decreasing the electrical energy intensity at least 20% until the year 2023. 

 To reduce unit fossil fuel consumption of motorized vehicles, to increase share of public 

transportation in highway, sea road and railroad and to prevent unnecessary fuel 

consumption in urban transportation. 

The 10th Development Plan (2014-2018), ratified by the National Assembly in July 2013, had 

specific objectives for improving energy efficiency: 

 Reducing primary energy intensity (0.2646 toe/US$1000 with eliminated climatic 

influences and 2000 based dollar prices at the end of 2011) below 0.243 toe/US$1000 at 

the end of 2018. 

 Until 2018, reducing energy consumption of public buildings by 10%, with 2012 as the base 

year. 

In addition to the national component, there is an international component to Turkey’s energy 

efficiency policies including: 

 Turkey is a member of the International Energy Agency and there will soon be published 

an in-depth review of Turkey’s energy policies that will include an assessment of energy 

efficiency policies and programs.  

 Turkey is a member of the Energy Charter and in 2014, the Energy Charter Secretariat 

published an in-depth review of Turkey’s energy efficiency policies and programs.   

 Turkey has observer status under the Energy Community Treaty and in late 2015, an 

assessment of Turkey’s progress in transposing the EU directives was published. 

 As chair of the G20 in 2015, Turkey led much of the work related to the energy efficiency 

action plan.  That work has continued through the International Partnership for Energy 

Efficiency Cooperation. 

Turkey also has many multi-lateral and bi-lateral programs/projects to support its energy efficiency 

activities including: 

 The Japanese have been active since the 1980s and have supported the creation of its 

training facilities.   

 Turkey has had many active bi-lateral programs with many European countries including 

Denmark, France, Germany and the Netherlands.  Some of these are capacity building 

and some actually finance specific measures.  Its multilateral activities include, inter alia, 

UNDP and UNIDO (with funding often coming from the Global Environment Facility), 

EBRD, European Union, and the World Bank. These activities are both capacity building 

and financing. Notable is that the Danish government has a memorandum of 

understanding and will be supporting Turkey in many areas related to energy efficiency in 

the near future. 

 There are many non-governmental actors that have an impact on energy efficiency in 

Turkey. There are many business organizations including, inter alia, the ESCO 

association, the insulation association, the Green Building Council, energy managers 

association, chambers of industry, OZBUK and the Organized Industrial Zones, etc. Of 

course, technology suppliers and installers, researchers and others are increasingly 

playing a role.  



  
 
 
 
 

 

 

Page - 13 - 

As of today, there are no fiscal mechanisms such as VAT reduction, tax rebates, and carbon tax 

in place to stimulate the energy efficiency market in Turkey. However, the Ministries are now 

planning to define fiscal mechanism to stimulate the market for high efficiency motors. 

EU acquis 

It is the government’s intentions to adopt the EU acquis for energy efficiency as part of the pre-

accession process.  For several years, Turkey has been transposing some of the legislation.  The 

relevant directives are: 

Table 1: EU Directives 

Directive Field Comments 

Directive 2009/125/EC 

Ecodesign 
requirements for 
the energy 
related products 

This Directive establishes a framework for the setting of EU 
Ecodesign requirements for energy-related products with the 
aim of ensuring the free movement of such products within 
the internal market. Turkey, because of both the EU 
accession process and the Customs Union with the EU, has 
been adopting the Acquis on products since 1995. 

Directive 2010/30/EU 
Energy labeling 
for energy-related 
products 

According to the Energy Community Secretariat, Turkey had 
started the transposition of the energy labeling acquis for 
household appliances in line with Directive 92/75/EEC and 
continued harmonization with recast Directive 2010/30/ EU 
and delegated regulations. The labeling legislation has been 
in force in Turkey since early 2000s 

(EPBD) 2010/31/EU 
Energy 
Performance of 
Buildings 

This Directive promotes the improvement of the energy 
performance of buildings within the Union, taking into account 
outdoor climatic and local conditions, as well as indoor 
climate requirements and cost-effectiveness.  Turkey has 
adopted much of the original 2002 EPBD. 

Directive 2012/27/EU 
Energy Efficiency 
at the end-users 

This Directive establishes a common framework of measures 
for the promotion of energy efficiency within the Union in order 
to ensure the achievement of the Union’s 2020 20% headline 
target on energy efficiency and to pave the way for further 
energy efficiency improvements beyond that date. The EED 
requires a National Energy Efficiency Action Plan to be 
prepared every three years to monitor progress to meeting 
the target.  While Turkey has not adopted the EED, the 
European Bank for Reconstruction and Development funded 
the preparation of the first NEEAP.  It will be completed in 
2017. 

Directive 2004/8/EC 
Promotion of 
cogeneration  

The Energy Efficiency Directive repealed this.  Turkey had 
implement part of that directive. 

 

The following figure shows the legislation timeline of EU against Turkish for energy efficiency. 
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Figure 2: Timeline of EU and Turkish legislation for energy efficiency2 

 

EU Directive 2012/27/EU better known as the Energy Efficiency Directive (EED) is the focal point 

of the EU energy efficiency strategy since it covers all sectors, other than transport, and even it 

can be covered under one of the articles. It is the first time that it includes both elements of 

improving energy efficiency of energy demand and energy supply.  

The following diagram provides a good overview of how the EED was designed.  Notice that it 

contains sectorial and general measures, target setting, and monitoring & reporting. 

 
  

                                                      
2 Policy Gap Analysis Study, Interim Report, Volume 1. 
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Figure 3: Key Features of the Energy Efficiency Directive3 

The EED is linked to other EU energy efficiency directives in many areas. For instance, the EED 

sets ambition levels for building renovations and thus links to and complements the Energy 

Performance of Buildings Directive. The main elements of the EED will be explained below in the 

next chapter. 

For more than two years, Turkey has been preparing its first NEEAP that is required every three 

years. It is a statement that shows progress in meeting the objectives and obligations of the EED 

and, essentially, the entire energy efficiency strategy.  

1.2.2. The Challenge 

Turkey is not on track to meet its 2023 energy intensity target, as identified in the Policy Gap 

Analysis study. With the plan to transpose and implement the Energy Efficiency Directive, 

however, there is the opportunity to reset and reinforce the foundation that exists. 

The NEEAP identified 55 energy efficiency measures for implementation that will, if implemented 

fully according to the schedule, meet 2023 objectives.  Of the 55, 27 have not been started and 

28 are only partially implemented. This is a major challenge for any government. Besides the 55 

measures, there is a need for an on-going monitoring and evaluation process that monitors not 

only the 55 measures, but all measures that are contributing towards improving energy efficiency. 

This would include, for example, financial incentives provided by the EBRD. 

The EED also has reporting requirements such as the preparation regularly of a long-term 

renovation strategy. While a strategy is required, there is no obligation to implement it. 

As the Regulatory Impact Assessment Report4 showed, for several of the EED Articles, there are 

options for implementation and decisions have to be made for the way forward. 

 

                                                      
3 DG Energy 
4 Deloitte and DNV GL, Consulting Services for: Acquis Alignment & Institutional Capacity of MENR, Unbundling Support for 
BOTAS and Visibility & Public Awareness, Task 2, Regulatory Impact Assessment Report, Draft May 2016  
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For the most part, this is a combination of a management challenge and a financing challenge. 

Significantly more funds will be needed for program development and program implementation. 

This means a strong case needs to be made to convince the government and parliament. 

The next step is to fully understand the EED and what it is trying to achieve. Then it is a matter of 

putting some of the pieces together. This is not a straightforward contract with deliverables that 

are independent of the ongoing situation. In order to provide timely and valuable support it is 

necessary to respond to the immediate needs of the client. This was a moving context because of 

the actions to complete the NEEAP.  This included a consultation process throughout the country 

to get the views of a range of stakeholders. 

This affected the execution of the contract as will be explained throughout this report. 
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2. INTRODUCTION TO THE ENERGY EFFICIENCY 
DIRECTIVE 

The Energy Efficiency Directive (EED) is the most comprehensive directive on energy efficiency 

in the European Union. It is the latest in a series of EU directives on energy efficiency, having 

been approved on October 25, 20125. It covers all sectors except transport, and includes, for the 

first time in an “energy efficiency” directive, measures for supply side efficiency. The new directive 

repeals the Cogeneration Directive (2004/8/EC) and the Energy End-Use Efficiency and Energy 

Services Directive (2006/32/EC. It is designed to complement and support the other major EU 

directives on energy efficiency: Ecodesign, Energy Labeling and Energy Performance in Buildings.  

The EED is ambitious. It is meant to fill the gap between existing framework Directives and 

national/international measures on energy efficiency and the 2020 EU target for energy savings. 

Annex 1 provides a detailed description of the main elements of the Energy Efficiency Directive. 

                                                      
5 The EED and EPBD are currently going through a revision process and full approval is expected early 2018. 
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3. UNDERSTANDING THE POLICY AND PROGRAM 
GAP 

Turkey has had a wide-ranging and fairly comprehensive energy efficiency strategy for many 

years. Nevertheless, it is important to understand what is needed to meet long-term objectives. 

There have been many efforts to understand what the policy gap is and there is no need to repeat 

here. The gap has to be seen in two ways: the gap to achieving the 2023 energy intensity target 

set in the 2012 energy efficiency strategy; and the gap in the policies necessary to achieve that 

target and to meet the requirements under the Energy Efficiency Directive and the other EU energy 

efficiency directives. 

At this point, there is no need to discuss the actual gap. There has been sufficient discussion in 

the NEEAP and the earlier Policy Gap Analysis study. The emphasis here has to be on the policy 

and program gap. 

The following table gives a general overview of the gaps in Turkey’s strategy compared to a 

prototype policy package and compared to EU requirements. This is only general and is to give 

the reader an impression of where priority actions are required if the policy gap is to be closed. 
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Table 2: Results Reporting for Industry6 

1 2 3 4 5 6 

Prototype policy 
package for 
energy 
efficiency in 
industrial sector 
 

Gap analysis vs. Prototype policy 
package 

EU requirements 
Gap analysis vs. requirements 
to meet 2023 national EE target 

Which of these 
instruments are 
implemented or 
planned in Turkey 
(name of policy)?  

Is there a gap? 
(yes/no/ 
which?) 

What are EU 
requirements for 
these types of 
policies? 

Which of these 
instruments are 
implemented or 
planned in 
Turkey (name of 
policy)?  

Is there a 
gap? 
(yes/no/ 
which?) 

Minimum Energy 
Performance 
Standards 
(MEPS) 
And Energy 
Labeling  

Implemented 

No, but 
improvements 
are needed if 
directives are 
revised 

Ecodesign 
Directive, Energy 
Labeling 
Directive 

Ecodesign 
Energy Labeling 
 

No 
No 

Grants and Tax 
Incentives  

Grants Yes 
Energy Efficiency 
Obligations 

To be 
implemented 

Yes 

Other Financing 
Instruments  

ESCOs 
There are 
financing facilities 
by EBRD and 
World Bank 

Yes 
Yes 

Promotion of 
ESCOs in EED 
Energy Efficiency 
Fund in EED 

Promotion of 
ESCOs 
Some discussion 
on EE Fund 

Yes 

Energy Audits 
(mandatory or 
voluntary) for all 
types of 
industries  

Mandatory Audits 
for large industry 
 
Promotion of 
Energy 
Management (ISO 
50001 equivalent) 

No 
 
 
Gap but some 
activities to 
promote EnMS 
underway 

 
Mandatory Audits 
for large industry 
 
Promotion of 
Energy 
Management 
Systems for all 
Industry including 
SMEs 

Mandatory Audits 
 
 
 
Soft obligation 

Minor 
 
 
 
Minor 

On-going 
Monitoring 

Mandatory Data 
Poor M&E 

No 
M&E in EED and 
other EE 
directives 

Mandatory Data 
No database for 
programs and no 
ongoing 
monitoring 

Yes 

Information for 
Investors and 
End-Users 

Some Yes 

EED and other 
Directives require 
certain types of 
information 
including labels  

Partial Yes 

Demonstration 
Projects 

Not really 

VA and VAP 
play role of 
demonstration 
projects 

No requirement No requirement No 

Education, 
Training and 
Certification for 
Professionals 

Training for 
energy managers 
and EVDs 

No 
EED requires 
certification 
schemes 

Training for 
energy managers 
and EVDs 

No 

Promotion and 
support for 
energy services 

Some activities 
underway 

Yes 
Promotion of 
ESCOs in EED 

Promotion of 
ESCOs on-
going7 

Yes 

                                                      
6 This was adapted from Table 5 of Policy Gap Analysis Study, p. 45.  The Regulatory Impact Assessment Report, Draft May 
2016 was consulted. 
7 The UNDP-UNIDO industrial energy efficiency project had a report on ESCOS prepared in 2015-16. The current CS04 contract 
also had many elements related to ESCOs. 
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Table 3: Results Reporting for Buildings 8 

1 2 3 4 5 6 

Prototype policy 
package for 
energy 
efficiency in 
residential, 
commercial and 
industrial 
buildings 
 

Gap analysis vs. Prototype 
policy package 

EU requirements 
Gap analysis vs. requirements to 
meet 2023 national EE target 

Which of these 
instruments are 
implemented or 
planned in Turkey 
(name of policy)?  

Is there a 
gap? 
(yes/no/ 
which?) 

What are EU 
requirements for 
these types of 
policies? 

Which of these 
instruments are 
implemented or 
planned in 
Turkey (name of 
policy)?  

Is there a gap? 
(yes/no/ 
which?) 

Minimum Energy 
Performance 
Standards 
(MEPS) and 
other 
regulations 

Implemented Partial Ecodesign 
Ye, although 
there are on-
going revisions 

Partial 

Grants and Tax 
Incentives  

No Yes None No Yes 

Other Financing 
Instruments  

Planning ESCOs Yes Promote ESCOs 
Promote ESCOs 
on-going 

Yes 

Energy 
Performance 
Certificates and 
Energy Labels 

Yes No 
EPCs under 
EPBD and Energy 
Labeling Directive 

Both 

Yes, EPCs 
need to be 
updated with 
new EPBD 

Energy Advice 
and Audits 

Implemented No Under EPBD Yes 
Needs 
strengthening 

Information for 
Investors and 
End-Users 

Some awareness 
programs 

Could be 
better 

EPBD 
Awareness 
program on-
going 

Yes 

Demonstration 
Projects 

No demonstration 
programs but 
rather projects 

Yes 
No specific 
requirement 

 Yes 

Education and 
Training for 
Professionals 

Yes Yes 
Under EPBD and 
EED 

Yes Yes 

Promotion and 
support for 
energy services 

Activities 
underway 

No 
Promotion of 
ESCOs in EED 

Activities 
underway 

Yes 

 

Recently, a National Energy Efficiency Action Plan (NEEAP), a requirement under the 2012 EU 

Energy Efficiency Directive, was prepared.  While the Turkish government has not transposed this 

Directive yet, the preparation and subsequent adoption by Government of this action plan is an 

important first step.  Essentially, the NEEAP is designed to play a major role in closing the energy 

efficiency policy gap. 

                                                      
8 This was adapted from Table 6 of Policy Gap Analysis Study, p. 46. The Regulatory Impact Assessment Report, Draft May 
2016 was consulted. 
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3.1. Review of NEEAP Prepared for Turkey 

The NEEAP presentation provided to the Consortium provides good insight into the plans of the 

government. Fifty-five measures were identified. These cover all sectors. 

 

 

Figure 4: Overview of Measures in NEEAP9 

 

As stated above, 27 of the measures have not even started implementation and are still in the 

planning phase. 

The savings and investments are shown below. 

 
  

                                                      
9 GDRE Presentation on NEEAP 
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Table 4: NEEAP Energy Savings and Investment by Scenario10 

 
 

This is an ambitious strategy but one that is needed to meet the 2023 objectives as well as meeting 

the obligations under the EED. 

The next chapter will assess the development and transposition of the Energy Efficiency Directive, 

including reviewing and analyzing some of the implications from the NEEAP measures.  

                                                      
10 GDRE Presentation on NEEAP 
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4. DEVELOPMENT AND TRANSPOSITION OF THE 
NEW EU ENERGY EFFICIENCY DIRECTIVE 

4.1. Introduction 

Throughout the execution of this contract, the Turkish government was not sure when the 

transposition of the EED would take place. This was in part because negotiations of the energy 

chapter of the acquis had not been opened. Thus, the work on the NEEAP was appropriately 

timed. Even though it took an extended period to prepare and approve, the process provided 

important lessons and experience. 

This chapter explains what support is available to develop and transpose the EED. The 

development is an on-going process, as will be shown, that continues throughout the entire 

strategy period (i.e. during the lifetime of the EED). 

4.2. Guidance Provided by European Commission to its Member States 

The European Commission provides various forms of guidance to its member states, helping them 

do the initial transposition and development, supporting throughout the implementation phase, 

monitoring and commenting on implementation. 

Because of the complexity of several of the Articles, the Commission prepared guidance notes. 

The page for all the guidance documents is here [http://ec.europa.eu/energy/en/topics/energy-

efficiency/energy-efficiency-directive]. There is an overall document on general guidance 

[http://eur-lex.europa.eu/legal-

content/EN/TXT/?qid=1399375279076&uri=CELEX:52013DC0762].   Then there are individual 

guidance notes for: 

 Article 5: Exemplary role of public bodies' buildings [SWD(2013) 445] 

 Article 6: Purchasing by public bodies [SWD(2013) 446] 

 Article 7: Energy efficiency obligation schemes [SWD(2013) 451] 

 Article 8: Energy audits and energy management systems [SWD(2013) 447] 

 Articles 9-11: Metering; billing information; cost of access to metering and billing 

information [SWD(2013) 448] 

 Article 14: Promotion of efficiency in heating and cooling [SWD(2013) 449] 

 Article 15: Energy transformation, transmission and distribution [SWD(2013) 450] 

There is also “Specific guidance for sub-metering of thermal energy in multi-unit buildings 

(implementation of Articles 9-11 of Directive 2012/27/EU on energy efficiency (updated version))” 

[https://ec.europa.eu/energy/en/studies/specific-guidance-sub-metering-thermal-energy-multi-

unit-buildings-implementation-articles-9] 

The Commission also provides specific guidance for member states preparing NEEAPs 

[http://ec.europa.eu/energy/sites/ener/files/documents/20131106_swd_guidance_neeaps.pdf] 

 

http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiency-directive
http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiency-directive
http://ec.europa.eu/energy/sites/ener/files/documents/20131106_swd_guidance_neeaps.pdf


  
 
 
 
 

 

 

Page - 24 - 

 

4.3. On-going Support for EED Implementation 

There is more support available than the guidance documents published by the Commission. 

There is a combination of on-going support and one-off analyses, articles and guidebooks. The 

main point is that there are on-going issues that come up during the implementation phase. 

The following represents the main categories of support: 

4.4. Experts working with experts 

There are initiatives to bring experts from member states to help each other in the implementation 

phase.  These are called Concerted Action and there are separate ones for EPBD and EED.  A 

description here will only be for EED. 

The Concerted Action for the Energy Efficiency Directive (CA EED) [http://www.esd-ca.eu/home] 

was launched in spring 2013 in order to support the effective implementation of the Directive. The 

CA EED is financed under the Intelligent Energy Europe Program (now under Horizon 2020 that 

replaced IEE) of the European Commission and builds upon the work of the Concerted Action 

ESD (CA ESD II), which supported the implementation of the Energy Services Directive 

(2006/32/EC). The CA EED benefits from a strong European network and a wealth of information 

gathered and lessons learned. 

The objectives of the CA EED are to: 

 Enhance and structure the sharing of information and experiences from national 

implementation whilst promoting good practice concepts in activities to improve and 

strengthen Member State implementation of the EED. 

 Create favorable conditions for an accelerated degree of convergence of national 

procedures in EED related matters. 

 Complement the work of the Committee on the Energy Efficiency Directive 

 

The work of the CA EED is structured around eight Themes covering the key requirements of the 

EED: 

1. National Energy Efficiency Action Plans and annual reports and measuring progress in 

energy efficiency 

2. Public Sector- public buildings and public purchasing 

3. Metering and billing, demand response and grid issues 

4. Funds and Financing for energy efficiency 

5. Energy service sand ESCOs, energy auditing, solving administrative barriers 

6. Consumer information programs, training and certification of professionals 

7. Efficiency in Energy Supply, high efficiency CHP and heating/cooling 

8. Energy efficiency obligation schemes, monitoring impacts of eligible measures 
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The work carried out within the CA EED is organized around a series of two-day Plenary Meetings 

spread over the duration of the action. Each Plenary Meeting involves a number of parallel 

sessions focusing on specific subtopics within the eight Themes. 

For each subtopic, a Working Group composed of 2 to 3 participants from different Member States, 

is established and is responsible for collecting information, preparing discussions on the topic and 

summarizing key findings after the Plenary Meeting. Following the meeting a number of outputs 

are made available including reports, presentations and good practice factsheets. 

Analytical support 

There are far too many papers to list, but there have been many important research papers on the 

full range of topics related to the EED. In particular, in recent years there have been many related 

to Article 7 in particular. 

On energy audits, the eceee published an excellent report on energy audits 

[http://www.eceee.org/policy-areas/industry/]. 

Many valuable papers are available from eceee summer studies 

[http://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/] 

Implementation guide 

The Brussels-based Coalition for Energy Savings published a guidebook on implementing the 

EED. It is probably the most extensive resource available and it is available on-line as well as 

through a pdf.  The on-line version is available here - http://eedguidebook.energycoalition.eu/ 

The Coalition for Energy Savings strives to make energy efficiency and savings the first 

consideration of energy policies and the driving force towards a secure, sustainable and 

competitive European Union. Its membership unites businesses, professionals, local authorities, 

trade unions, cooperatives, consumer and civil society organizations in pursuit of this goal. The 

Coalition calls on the EU to commit itself to a 40% energy saving target by 2030, and to step up 

policies, measures and investments in order to stop energy waste and tap the considerable energy 

savings potentials. 

Coalition members represent: 

 More than 500 associations, 200 companies and 1,240 cooperatives 

 15 million supporters and more than 2 million employees and 650,000 members of 

cooperatives 

 2,500 cities and towns in 30 countries in Europe. 

Commission monitoring 

The EED has several requirements for reporting to the European Commission on progress.  For 

example, while the NEEAP needs to be produced every three years, member states are required 

to publish Annual Reports.  Member states have to prepare long-term renovation strategies and 

they can be included in the NEEAPs. 

The Commission’s Joint Research Centre normally analyzes the Annual Reports.  The 2016 

Annual Reports required: 

http://eedguidebook.energycoalition.eu/
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 An estimate of various energy-related indicators in the year 2014; 

 Updates on major legislative and non-legislative measures implemented in 2015 which 

contribute towards the overall national energy efficiency targets for 2020;  

 The total building floor area of the buildings with a total useful floor areas over 500 sq. m. 

and as of 9 July 2015 over 250 sq. m. owned and occupied by the Member States’ central 

government that, on 1 January of the year in which the report is due, did not meet the 

energy performance requirements required to in Article 5 (1); 

 The total building floor area of heated and/or cooled buildings owned and occupied by the 

Member States’ central government that was renovated in the previous year referred to in 

Article 5 (1) or the amount of energy savings in eligible buildings owned and occupied by 

their central government as referred to in Article 5 (6); and 

 Energy savings achieved through the national energy efficiency obligation schemes 

referred to in Article 7 (1) or the alternative measures adopted in application of Article 7 

(9). 

4.5. Review of NEEAP Measures 

As stated above, the NEEAP prepared for Turkey includes 55 measures. The following table 

explains the state of implementation and some comments on whether there are energy savings 

estimates and when implementation is planned to start. 
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Table 5: Proposed Measures in the NEEAP 

Sector/Measure State of Implementation Comment 

Buildings and Services   

Determine and Share the Best Practices in 
Buildings Sector Regarding Materials and 
Technologies 

To be implemented Not directly part of EPBD but very 
useful initiative 

Prepare A Database Including Energy 
Consumption Data For Buildings 

To be implemented Important for policy development 
and M&E 

Mandatory Energy Savings Objectives For 
Public Buildings 

Partially implemented Energy savings estimate starting 
2018 
Required for central government 
buildings under Article 5 

Enhancing Energy Efficiency in Municipal 
Services 

To be implemented Energy savings estimate starting 
2018 
 

Rehabilitation and Improvement of Existing 
Buildings 

To be implemented Energy savings estimate starting 
2017 
Renovation strategy required 
under EED 

Encouragement to Use Centralized and 
Regionalized Heating/Cooling 

To be implemented This is important for overall energy 
efficiency strategy 

Increase the Ownership Rate of Energy 
Performance Certificate (EPC) 

To be implemented Important for the EPBD 

Encourage the Use of Green-Certificates for 
Buildings 

To be implemented This is important for overall energy 
efficiency strategy but not directly 
related to EED or EPBD 

Promoting Energy Efficiency for New 
Buildings 

To be implemented Energy savings estimate starting 
2017 

Improve Energy Performance in Existing 
Public Buildings 

To be implemented Important element in EED for 
central government buildings 

Promoting Renewable Energy and 
Cogeneration in The Buildings Sector 

Partially implemented Energy savings estimate starting 
2017 

Energy Efficiency Audit Programs for SME-
kind Buildings and Budget for Energy Audits 
in Buildings 

Partially implemented Energy savings estimate starting 
2018 

Agriculture   

Promoting Renewal of Tractors and 
Harvesters with Energy Efficient Ones 

To be implemented Energy savings estimate starting 
2018 

Transferring to Energy Efficient Irrigation 
Systems 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2018 

Supporting the Energy Efficient Projects in 
Agriculture 

To be implemented 
(requires sector based 
improvement) 

Energy savings estimate starting 
2018 

Promoting the Use of Renewable Energy 
Resources in Agricultural Production 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2018 

Determining Agricultural By-product and 
Waste Potential for Bioenergy Purposes and 
Promoting Its Usage 

Partially implemented, to 
develop further 

Important for the EED 
requirements. Directly related to 
Renewable Energy Directive 

Supporting Energy Efficiency in Fisheries 
Sector 

To be implemented Important sector in Turkey 

Energy   

Determination of CHP and District Heating-
Cooling Systems Potential in Turkey and 
Preparation of a Road Map 
  

Partially implemented, to 
develop further 

Important for the EED 
requirements 

Applying Efficiency Standards for Natural 
Gas Infrastructure 

To be implemented Important but not directly related to 
EED 

Providing Comparable and More in Detail 
Billing Information to Consumers, Creation 
of Energy Data Platform for the Smart 
Management of Metering Information 

Partially implemented, to 
develop further 

Important element of EED 
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Adaptation of The Power Metering 
Regulatory Framework to the Guidelines 
Established by the European Directives 
(Promote Smart Metering) 

Partially implemented, to 
develop further 

Important element of EED 

Implementation of Minimum Performance 
Standards for Transformers 

To be implemented Important for the EED 
requirements 

Management of Air Conditioning Peak Load Partially implemented, to 
develop further 

Not directly part of EED but very 
important initiative 

Increasing Energy Efficiency in the Public 
Lighting System 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2018 

Further Improvement of Efficiency in 
Electricity Transmission and Distribution 
Activities 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2019 

Enhance the Efficiency of Existing Power 
Plants 

To be implemented This is important for overall energy 
efficiency strategy 

Development of a market infrastructure to 
enable the implementation of demand 
response  

To be implemented This is important for overall energy 
efficiency strategy 

Industry & Technology   

Promoting CHP Systems in Big Industrial 
Facilities that Use Heat 

To be implemented Important element of EED 

Providing Support to Increase the Number 
and Diversity of Energy Efficiency Projects 
in Industrial Sector 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2019 

Increasing Efficiency in Industry Sector To be implemented Energy savings estimate starting 
2017 

Implementing the Energy Efficiency 
Performance Standards and Environment-
Friendly Design, Production, Labeling 
System in Appliances 

In progress, to develop 
further 

This is primarily related to 
Ecodesign and Energy Labeling 
Directives 

Support Scheme for Energy Efficiency in 
Industry (Grant)  

In progress, to develop 
further 

Energy savings estimate starting 
2017 

Mapping Out the Energy Saving Potential in 
Industry 

To be implemented Energy savings estimate starting 
2018 
This is a study 

Transport   

Promoting Energy Efficient Vehicles Partially implemented, to 
develop further 

Energy savings estimate starting 
2018 for all six combined (shaded 
green) 
This is important for overall energy 
efficiency strategy 

Development of a Benchmark Study of 
Alternative Fuels and New Technologies 

To be implemented This is important for overall energy 
efficiency strategy 

Development and Improvement of Bicycle 
and Pedestrian Transport 

Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Reduce Traffic Density in Cities: Discourage 
the Use of Automobiles 

To be implemented This is important for overall energy 
efficiency strategy 

Promotion of Public Transport Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Development and Implementation of an 
Institutional Restructuring for Urban 
Transport 

Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Development of Maritime Transport 
Infrastructure 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2018 
 

Development of Railway Transport 
Infrastructure 

To be implemented Energy savings estimate starting 
2018 

Data Collection for Transport To be implemented Important for future analysis and 
policy and program development 

Horizontal   
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Establishment of Energy Management 
System and Increasing Its Effectiveness 

In progress This is important for overall energy 
efficiency strategy and follows 
EED 

Development of National Energy Efficiency 
Finance Schemes 

To be implemented Important for Article 7 of the EED 

Support Energy Efficiency Projects 
Framework (Energy Efficiency Tenders)  
  

To be implemented (to be 
analyzed and detailed 
further) 

This is important for overall energy 
efficiency strategy 

Establishing Guidelines, Standard Contract 
and Similar Bases, Infrastructures That 
Contains Technical and Financial Matters 
for Increasing the Energy Efficiency Projects 
and Realizing Them in Pace 

Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Establishing/Developing Registration, 
Database and Reporting Systems of Energy 
Efficiency Activities 

Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Improving the International Energy 
Efficiency Financing Schemes and 
Increasing Its Effectiveness, Coordination 
and Control 

Partially implemented, to 
develop further 

This is important for overall energy 
efficiency strategy 

Development of Corporate and 
Administrative Structure 

In progress Not directly part of EED but EED 
does not succeed without this. 

Energy Efficiency Raising Awareness and 
Training 

Partially implemented, to 
develop further 

Important and Turkey has had 
programs for this for many years. 

Compulsory Energy Efficiency Audits Partially implemented, to 
develop further 

Energy savings estimate starting 
2017 

Adoption of Sustainability Criteria in the 
Procurement Process Approach in the 
Public Sector 

To be implemented This is important for overall energy 
efficiency strategy 

Energy Efficiency Commitment Program 
Towards to the Energy Distribution or Retail 
Companies 

To be implemented Important element of Article 7 of 
EED 

Improving Voluntary Energy Efficiency 
Agreements 

Partially implemented, to 
develop further 

Energy savings estimate starting 
2017 

 

Annex 2 also provides a table comparing EED obligations, how those topics are addressed in the 

current Turkish energy efficiency strategy and what measures in the NEEAP address the specific 

articles. 

There are some important observations: 

 There is a good range of measures that are important to the overall energy efficiency 

strategy; however not all the measures relate directly to meeting the obligations of the 

EED, but to the overall 2023 target; 

 In particular, there are measures for agriculture and transport.  Neither is directly 

addressed in the EED but can be included under alternative measures for Article 7. 

Nevertheless, they are very important for the overall energy efficiency strategy and it is 

good to see listed here; 

 It is important that some of the measures have identified energy savings; however, these 

savings will have to be re-calculated in terms of their contribution to the 2023 target 

because there will almost undoubtedly be delays in their start dates in 2018 or 2019; 

 About half the measures have yet to be implemented and each one will require 

considerable work to get ready for implementation; it will probably be necessary to provide 

a revision of the overall strategy; 

 It is excellent that the individual measures have “how” they are to be implemented, in many 

cases providing options. 
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 It is important that the individual measures link “what” to do with “why” to do them. This is 

important for all stakeholders to understand. 

 Having an estimate of the investment required is essential. 

 

More will be stated in later chapters. 

4.6. Specific support from Consortium 

The guidance documents from the Commission were listed at the beginning of this chapter. GDRE 

asked for specific guidance on selected Articles of the EED with an emphasis on how to monitoring 

and compliance.  These are provided in Annex 3.  They were undertaken for Articles 7, 9 10, 11, 

14 and 15. There are many examples from experience in the EU and abroad. 
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5. IMPLEMENTATION SUPPORT FOR THE 
PROVISIONS WITHIN THE ENERGY EFFICIENCY 
STRATEGY  

5.1. Introduction 

There are many elements involved in implementing the EED within the framework of the overall 

energy efficiency strategy in Turkey.  As stated in the Policy Gap Analysis study, at some point, 

the 2007 Energy Efficiency Law will have to be amended or replaced. In the discussions with 

GDRE officials, there was no timetable for such changes. 

There have been many projects involved in helping the Turkish government implement its energy 

efficiency strategy, with special emphasis on integrating the EU Energy Efficiency Directive into 

that strategy. 

There are several measures in the NEEAP related to financing but they were not advanced far 

enough to provide help.  The one area concerned incentives to replace inefficient tractors and they 

will be discussed below. 

The Policy Gap Analysis study had the following main recommendations. The government of 

Turkey should: 

 Prepare an internal policy document for senior government officials to explain the benefits 

of an expanded energy efficiency strategy and the benefits of a greater commitment of 

human and financial resources to energy efficiency. The document should include concrete 

ideas how the strategy should be used based on the recently prepared NEEAP, and the 

benefits of increased energy efficiency measures; 

 Revise the 2012 energy efficiency strategy document that re-commits the government to 

an ambitious energy efficiency objective for all end-use sectors. The strategy should state 

how the commitment would be expanded through the adoption of EU directives on energy 

efficiency that have not already been adopted in Turkey. The NEEAP can play the role of 

this document if it is approved by Cabinet and Parliament as official government policy; 

 Replace the 2023 energy intensity target to one with quantitative energy savings, as is the 

approach taken by the EU Energy Efficiency Directive; 

 Involve and regularly consult relevant stakeholders (e.g. industry associations, consumer 

groups, academics, local and regional governments, financial institutions, etc.) in the 

design and implementation phase of policies and measures. This will help to ensure that 

policies are adequate and practically feasible, and may also increase the rate of 

compliance; 

 Constantly monitor and thoroughly evaluate energy efficiency policies and measures on a 

regular basis. The necessary mechanisms such as reporting requirements and well-

defined methods for measuring and verifying results need to be established and 

corresponding resources allocated already in the design phase;  

 Consider having current and future programs work more together in an integrated 

approach;  
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 Starting from the awareness and information programs, government support for energy 

audits for the smaller companies that are not subject to the new energy audit obligation is 

the next step. This also requires a further improved training and certification scheme for 

energy audit experts;   

 The results of the audits should be discussed by government agencies and or local 

authorities with the SME / industry companies and form the basis for applications to 

existing or new financial incentive programs for investments; and 

 For larger energy-intensive companies, several investment projects could form the basis 

for a voluntary agreement to achieve a certain amount of proven energy savings (instead 

of an energy intensity improvement, which is much more difficult to achieve or monitor.) 

The Regulatory Impact Assessment study and the NEEAP also highlighted where further work 

was needed.  

5.2. Support for the EED 

The previous chapter reflects the majority of the support for the EED. Because of the priority for 

completing the NEEAP, the Consortium was asked to not prepare any key regulations because it 

was deemed to be premature but provide support for concerns identified by GDRE during the 

execution of the contract. The government, during the execution of this contract, was putting their 

valuable resources in in determining what measures would be needed to be implemented 

(essentially those listed in the NEEAP). 

5.3. Support for Incentives 

Task J covered the aspects on financing that GDRE was interested in. The objective of Task J 

was to better analyze the current energy efficiency situation in Turkey and to provide an overview 

of lending models and loan products as well as the financial sector approach to EE finance in 

Turkey. The section put emphasis on the analysis of the current situation on ESCO financing in 

Turkey and provision of prospects for further developments. 

Extensive work, together with a consultation meeting, was held in November 2015, as part of the 

UNDP-UNIDO industrial energy efficiency project to design and propose an integrated national 

energy efficiency financial mechanism that would be available for all sectors and not just for 

industry. Under the same project, in early 2016 there was a study tour of Mexico to better 

understand their use of financial mechanisms. This means there has been some valuable 

preparation taken to date. That project also undertook an important analysis of the potential role 

for ESCOs. 

Under the EED, most external funding would come through the Energy Efficiency Obligation 

(Article 7), even though there has been a mixed record in EU member states. 

5.4. Support for New Energy Efficiency Programs 

The measures in the NEEAP include both obligations to implement the EED and more general 

energy efficiency measures that support the overall energy efficiency strategy.  GDRE asked for 
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support for three sectors: buildings, transportation and agriculture.  These were provided and 

discussed with GDRE experts in a meeting on July 13, 2017. 

The request came in the form of a series of questions. Annex 5 provides the responses for 

buildings. Annex 6 provides those for transportation and Annex 7 provides those for agriculture.  

Transportation and agriculture are two sectors where GDRE sees considerable potential for further 

measures. The NEEAP proposed 6 measures for agriculture and 9 for transportation. 

The responses related to overall program design, which includes monitoring and compliance. The 

responses provide many examples of experience in implementation in selected EU member 

states, in particular. 
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5.5. Monitoring and Evaluation 

The inception report stated that the Consortium would work with a team of experts from GDRE 

dedicated to M&E. The intention was to use the methodology for monitoring and evaluation 

provided in the Policy Gap Analysis study. As with other aspects of Task A, GDRE asked for the 

Consortium to respond to certain requests from them rather than setting up a training module for 

monitoring and evaluation. 

It is fundamental to evaluate the existing programs to ensure that they are as 

effective as possible.  Monitoring and evaluation enables policy makers:  

(1) to demonstrate the progress of the programs; and  

(2) to identify success and failure factors as well as opportunities for improving the 

program. 

There are two forms of evaluation: impact evaluation and process evaluation.  

The general approach recommended for GDRE is the one provided through the Policy Gap 

Analysis study and its separate report on monitoring and evaluation. 

 

 
 

Impact evaluation will show in detail whether a policy or measure has been effective in achieving 

its targets. It compares the actual impacts with the targets set and/or previously calculated 

potentials  

Process evaluation serves to systematically analyze the performance of the program. The 

evaluation can provide in-depth insights in  

  Whether a policy performs as expected (e.g. in a program theory);  
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  What are reasons for good performance or gaps in performance (success and failure 

factors); and  

  What could be changed to improve performance.  

It is important to be reminded what the recommendations from the M&E element of the Policy Gap 

Analysis (CS02) stated.  The following is from the final report. 

Monitoring & evaluation is probably the key element to the energy efficiency strategy. It is 

fundamental to follow the progress in meeting 2023 targets and in assessing the impact of 

individual measures.  For following the progress of the 2023 targets, it is also necessary to 

assess the impact of multilateral support (mainly from EBRD and World Bank) because 

their impact affects meeting the 2023 targets. 

The government should: 

 Improve the current monitoring and evaluation system that ensures all programs and 

policies have key indicators and a data collection system to allow for on-going analysis. 

This is fundamental for the regular preparation of the national energy efficiency action 

plans. The separate evaluation report for the policy gap analysis study provides detailed 

lists of indicators for monitoring to allow an improved tracking and evaluation of program 

operation and success. The choice of indicators is based on program theories for each 

program; 

 Ensure that current databases for industrial and buildings energy consumption are working 

effectively to be used for the monitoring & evaluation process; and 

 Through the use of the energy consumption databases and sectoral studies, develop a 

benchmarking system that will provide motivation and feedback to companies improving 

their energy performance. 

 

GDRE asked for specific help related to monitoring and evaluation, concerning compliance issues 

for specific Articles of the EED.  The response on buildings also mainly related to monitoring and 

evaluation issues.  Annex 5 provides the related issues on buildings. 

The Consortium discussed with GDRE officials in February 2016 the benefit of preparing program 

“fiches” to lay out the main elements of the projects to be implemented. This would help in the 

implementation but also in the monitoring of the programs. One example is prepared and can be 

used as a template for others. GDRE did not want these to be completed for all measures but 

appreciated the template. The example of Article 7 and the Energy Efficiency Directive is provided 

as Annex 8.  It is only illustrative of the approach recommended. What needs to be added is a set 

of key performance indicators for each measure.  Annex 8 is only an example that could be used 

for each measure under implementation or under program development. 
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6. ROADMAP REGARDING IMPLEMENTING THE 
ENERGY EFFICIENCY DIRECTIVE 

6.1. Introduction 

Turkey is in the midst of revamping its energy efficiency policies and programs in line with meeting 

its long-term policy objectives 

This roadmap gives guidance to the Turkish government, and in particular, GDRE and the Energy 

Efficiency Co-ordination Board (EECB), of the steps that are needed to help in the transposition 

process. It is more than simply transposing the EU directive into Turkish law is needed. The 

approach builds upon the foundation and experience from decades of activity in energy efficiency 

policies and programs in Turkey in order to increase the level of ambition to help meet long-term 

objectives. 

The EED is ambitious and complex, covering all end-use sectors except transport, and even for 

transport there are some possibilities of using Article 7, even if few member states have done so. 

Turkey has already implemented measures that contribute to the objectives of the EED. This is 

true, however, for all EU member states before they had to transpose the EED. The key is to use 

the framework of the EED for the future energy efficiency approach.  

To transpose and implement the Directive there are many steps required. It is best that this is 

done in an orderly and planned manner. The main steps include: building broad policy commitment 

amongst all stakeholders within government and within the economy as a whole, ensuring an 

effective management organization, addressing policy analysis requirements, making sure there 

is good implementation capacity and, finally, ensuring there is an effective on-going monitoring & 

evaluation system in place to measure progress and to give feedback for further developing the 

programs. 

Turkey already has experience with implementing EU directives related to energy efficiency. In 

the past decade or more, Turkey has transposed and implemented the Ecodesign directive, the 

energy labeling directive and parts of the Energy Performance of Buildings Directive and the 

Cogeneration Directive (that has now been replaced by the Energy Efficiency Directive). 

In anticipation of the transposition and implementation of the EED, the EBRD funded the 

preparation of a first National Energy Efficiency Action Plan, one of the important policy and 

reporting elements of the EED. NEEAPs set out estimated energy consumption, planned energy 

efficiency measures and the improvements individual EU countries expect to achieve. Under the 

Energy Efficiency Directive, these plans must be prepared every three years. The NEEAPs 

effectively are policy documents outlining the policy intentions of the government. In many EU 

member states they are approved by parliament. 

EU member states were given about one and one-half years from the political approval of the EED 

until it had to be transposed into national law. During that period considerable activities were 

underway to implement the Directive. Also, the EED replaced the Energy Services Directive 

2006/32/EC that was not transposed and implemented by Turkey.  This earlier directive contained 
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a target of a 9% reduction in energy usage within 9 years of the directive coming into force. The 

earlier directive also required EU members to submit National Energy Efficiency Action Plans, with 

the first plan to be published by 30 June 2007. To date, they have published four NEEAPs (for 

most recent, go to http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficiency-

directive/national-energy-efficiency-action-plans].  So, member states had experience in 

implementing measures that contributed to a specific target and they also had experience in 

preparing NEEAPs. There were new elements to the EED, but it was a much simpler transition 

than for Turkey. 

To summarize what had been stated above, the 2012 directive had a target of contributing towards 

meeting the 2020 target of a 20% reduction in energy consumption as well as promotes rules to 

remove barriers in energy markets and to overcome market failures that may impede the uptake 

of energy efficiency. Under the directive, the public sector is to play an exemplary role and 

consumers will have a right to know how much energy they consume. 

The following categories are covered by the directive: 

 energy efficiency targets 

 building renovation 

 an exemplary role for public buildings 

 energy efficiency obligation schemes 

 energy audits and energy management systems 

 metering and billing information systems and the right to access this data 

 consumer information and empowerment 

 promotion of efficiency in heating and cooling 

 energy transformation, transmission, and distribution 

 availability of qualification, accreditation, and certification schemes 

 information and training 

 energy services 

 an energy efficiency national fund, financing, and technical support 

 other measures to promote energy efficiency 

 

A good way of visualizing the EED is by the following diagram that was already shown above. 
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Figure 5: Key Features of the Energy Efficiency Directive11 

6.2. The Challenge 

The EED is to address the barriers to energy efficiency that have been discussed for many years. 

Turkey has had the advantage of analysis undertaken by the International Energy Agency, since 

it is a founding member of the organization. 

The Policy Gap Analysis study that preceded this project identified the following barriers when it 

reviewed the on-going energy efficiency policies and programs of Turkey: 

 Lack of awareness of cost-effective energy efficiency potential 

 Lack of technical know how 

 Lack of technical capacity 

 Regulatory issues that affected energy efficiency 

 Lack of adequate financing 

 Lack of priority for energy efficiency 

 Lack of institutional capacity. 

  

These are the main barriers that need to be addressed in the energy efficiency strategy and in the 

measures outlined in the EED. 

Because of the complexity and breadth of the EED – and the energy efficiency strategy as a whole 

– there is a need to ensure the institutional capacity is ready. The Policy Gap Analysis Study and 

the World Bank’s institutional review12 expressed the shortcomings.  

 

Recommendation from World Bank institutional review report: Develop clear functions for market 

analysis, program design, implementation, evaluation, monitoring, etc. which feedback into program 

redesign to improve implementation effectiveness 

                                                      
11 European Commission 
12 World Bank, Final Report – Turkey: Institutional Review for Energy Efficiency, World Bank Group, January 2015 
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This is a key concern and it is good to see that one of the 55 measures in the NEEAP addresses 

the corporate and administrative structure.  No one organization can be responsible for all aspects 

of analysis and implementation and it is good that each measure under the draft NEEAP which 

organization is responsible and which other organizations are to support the implementation 

through collaboration. 

6.3. The Roadmap to Delivering The Energy Efficiency 
Directive  

With the planned transposition of the Energy Efficiency Directive, what is important is to ensure 

that all proposed policy measures are designed, implemented and measured for impact. That 

comprises the entire policy cycle shown effectively by the International Energy Agency. This 

diagram shows the sequencing of activities that need to take place.  Understandably it is not 

always linear because, for example, some programs are already designed and implemented.  But, 

conceptually, this is the approach. 

 

Figure 6: Energy Efficiency Policy Pathway13 

The steps shown in the diagram from the International Energy Agency illustrate the policy path 

that any government should follow. This roadmap shows a very small elaboration but basically 

follows this process. However, to undertake all the steps, it is essential that the right management 

systems be in place.  The Policy Gap Analysis completed in 2016 for MENR discussed the need 

for institutional reform, but it is more than that. There needs to be units – formal or informal – who 

are dedicated to specific elements of implementation from planning/policy analysis through to 

monitoring & evaluation. 

                                                      
13 IEA, Energy Management Programmes for Industry, International Energy Agency, Paris, 2012 
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The IEA also provides a checklist for the different functions that are necessary (see below).  The 

example is for an energy management program but the checklist is generic and can be used for 

any energy efficiency measure. 

It should be remembered that Turkey is a founding member of the IEA and has benefited from 

decades of advice on energy efficiency policies and programs. 

 

Table 6: Policy Pathway action checklist for implementation of energy management program14 

 

Planning and Policy Analysis 

There are many steps that must initially be taken starting by deciding on the target. The following 

represents the steps that are needed. They can be done in a different order depending on work 

priorities but all of them are quite valuable. 

It is best to have one unit working together on these but that depends on management style. 

1. The target 

It is necessary to consider replacing the 2023 energy intensity target to one with quantitative 

energy savings, as is the approach taken by the EU Energy Efficiency Directive. Such a savings 

was identified in the NEEAP. This does not significantly change the current target but it makes it 

easier to monitor and once agreed, it will stay at that level.  An intensity target can change, 

depending on the rate of economic growth and structural change. 

Realistically, the target for 2023 is unlikely to be achieved, even if significantly more resources 

were provided. The importance, however, is ensuring the right foundation is in place for making 

2030 and other objectives and for achieving as much as possible by 2023. 

From the beginning it will be necessary to get legislative authority.  The Policy Gap Analysis study 

and others have made reference to the fact that the 2007 Energy Efficiency Law will have to be 

revised once the Energy Efficiency Directive is transposed into Turkish law. 

2. The level of ambition 

                                                      
14 IEA, Energy Management Programmes for Industry, IEA, Paris, 2012, p. 7 
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A timetable is needed when the transposition of the EED is expected to take place. The NEEAP 

lists 17 program categories, of which 7 are underway. The NEEAP also has tables with a projected 

timetable for design and implementation to 2023 for each category. Decisions need to be made 

on whether all program categories will be designed and implemented within the proposed 

timetable.  

The following table shows the expected savings for the measures for buildings. Note when savings 

are to start.  There are comparable tables for all of the categories. 

Table 7: Expected Savings for Programs in the Buildings Sector15 

 
 

3. Learning from Experience 

European countries have been implementing elements of the EED since the 1990s and specifically 

for the past decade. There is a large body of experience in the form of technical reports and 

evaluations; results from Concerted Actions that brings experts together from the member states; 

project results; conference papers; etc. There is a real learning curve and Turkey must benefit 

from this experience.    

Turkey is allowed to be an observer of EED Concerted Action as well as EPBD Concerted Action. 

This learning should be an on-going process and should also include following experience in non-

EU countries for related programs and policies. 

4. Foundation for Analysis 

It is for more than the EED and the preparation of the NEEAP, but there is a need for greater 

monitoring of progress.  There is need for good energy demand data, to support the statistics 

available from the state statistical office. 

Turkey has some databases for energy consumption in industry and buildings. There has been 

some concerns about how usable the data are and it is known that projects such as the 

                                                      
15 NEEAP, July 2017 draft 



  
 
 
 
 

 

 

Page - 42 - 

UNIDO/UNDP industrial energy efficiency project was to help improve the data collection and 

access. 

The draft NEEAP states that two of the 55 measures concern databases:  one for buildings and 

one for energy efficiency activities (under the horizontal category).  There already is a database 

for industry since there is a mandatory reporting of data for companies consuming more than 1000 

toe per year. 

The data will be important for further developing the 55 measures outlined in the NEEAP.  Twenty-

six of the 55 have not been implemented to date and most of the others have only partially been 

implemented. 

The data are also necessary for the annual monitoring of progress and for the preparation of future 

NEEAPs. 

5. Undertaking necessary analyses 

Linked with monitoring and evaluation, there is a need to continuously analyze progress. EU 

member states normally do this with either a top-down or a bottom-up approach.  Actually, both 

are generally used since they serve different purposes. Often the top-down approach is used when 

there are more macro-economic data and less program-specific data. 

There is also the need to follow the various end-use sectors (and sometimes the sub-sectors) to 

determine where more emphasis is needed. Also, there are sectoral targets. 

6. Program Development 

As mentioned above, there are many new programs proposed in the July 2017 NEEAP. Whatever 

happens, some will undoubtedly go ahead. It is necessary to do an adequate program design. 

This includes getting legislative authority, defining what the program objectives will be in 

quantitative terms, establishing the key indicators so that the right data can be captured during 

program delivery. This is necessary for monitoring and evaluation.  Normally, there is a pilot phase 

to test whether the design is sufficient to go nation-wide. Turkey has considerable experience and 

this will be an advantage when adding experience from European countries or elsewhere. 

For each of the measures that the government wants to implement, a program profile needs to be 

developed. There are many elements that need to be included.  Foremost, many of the Articles 

provide options and all of the design/program options need to be assessed for feasibility and 

impact. The assessment needs to assess the implementation issues, including cost, resources 

required (manpower, etc.), implementing institution, target audience, etc. It would also have to 

include the data/information that should be collected during implementation that can be used for 

on-going monitoring. 

The biggest issue probably concerns the Energy Efficiency Obligation. The main idea is to get 

energy companies to fund and undertake energy efficiency measures that are quite ambitious. In 

the EU, this was a controversial article and it has not been successful in all member states to get 

utilities to participate. It is a slow process getting them to understand how they can benefit. For 

that reason, there are many other options available, as shown below: 
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The policy measures that may be used to fulfill the savings target in Art. 7 may include, 

but are not restricted to, the following policy measures or combinations thereof, under the 

following conditions: 

a. Energy or CO2 taxes that have the effect of reducing end-use energy consumption; and 

are above existing minimum EU taxation requirements; 

b. Financing schemes and instruments or fiscal incentives that reduce end-use energy 

consumption through energy efficient technology or techniques; 

c. Regulations or voluntary agreements, provided they are recognized by the MS; 

d. Standards and norms, including building codes that aim at improving the energy efficiency 

of products, buildings and services, provided they exceed the minimum requirements in 

the MS as required by EU legislation, including Eco-design and EPBD, the later using the 

cost-optimal level; 

e. Energy labeling schemes, with the exception of those that are mandatory and applicable 

in the MS under Union law; 

f. Training and education, including energy advisory programs, provided they actually lead 

to reduced end-use consumption through the use of energy efficient techniques and 

technology. 

It is necessary to analyze what will be the best way forward in Turkey. Some of the factors include 

political acceptability, ease of implementation, cost of implementation, consumer interest, etc. 

7. Meeting Obligations 

There are reporting obligations under the EED. How this is handled in Turkey has to be decided. 

For other pre-accession countries that are part of the Energy Community, they have to report to 

the Energy Community Secretariat in Vienna.  Turkey is an observer and has no obligations to do 

so. 

The main obligations are preparing the National Energy Efficiency Action Plan every three years 

and preparing the national renovation strategy on a regular basis as well.  There is an annual 

progress report sent to the European Commission on the progress made for the entire energy 

efficiency strategy.   

The Energy Community has an annual implementation progress report following the members of 

the Energy Community Treaty.  Again, Turkey is not bound by this process but it is instructive to 

see the procedures in place. The latest reports are on the website - https://www.energy-

community.org/implementation/reports.html. Country progress is available here - 

https://www.energy-

community.org/portal/page/portal/ENC_HOME/DOCS/4332412/3D794C6FB80C5336E053C92F

A8C08C2C.pdf. 

Implementation 

Currently there are staff members specifically working in implementing energy efficiency programs 

directly under the responsibility of GDRE: financial incentive schemes, training, certification, 

awareness, data base management, etc. These programs are documented in the Policy Gap 

Analysis study. 

https://www.energy-community.org/implementation/reports.html
https://www.energy-community.org/implementation/reports.html
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/4332412/3D794C6FB80C5336E053C92FA8C08C2C.pdf
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/4332412/3D794C6FB80C5336E053C92FA8C08C2C.pdf
https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/4332412/3D794C6FB80C5336E053C92FA8C08C2C.pdf
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For the Energy Efficiency Directive, there are essentially four categories: buildings, industry, cross-

sectoral (horizontal) and transformation. From the beginning, it is a matter of continuing 

implementation until the new programs are available.   

However, it is important to review the existing programs and set up effective data collection to 

facilitate monitoring and evaluation. Insight into that was provided in the Methodology Report that 

was part of the Policy Gap Analysis Study.  It only did programs undertaken by YEGM, but the 

lessons learned can be expanded to programs implemented by other ministries and institutions. 

Monitoring and Evaluation 

As discussed in the previous chapter, this is key to the entire energy efficiency strategy.  The 

Policy Gap Analysis provides some valuable leads on how to approach the work.  However, the 

monitoring and evaluation is not only for individual energy efficiency measures but also for 

everything that is contributing towards the energy savings target. That would include efforts that 

are funded multi-laterally and bi-laterally.  It would also include EU directives already being 

implemented in Turkey:  Ecodesign, energy labeling and the EPBD. An entire approach needs to 

be developed, starting with having a dedicated team to develop continuity. It is also important to 

benefit from international best practice, not only in Europe but globally. 

M&E is a specialized field and the activity requires a dedicated team that can learn and use 

appropriate evaluation methodologies, including monitoring best practice in the EU and abroad. 

This is particularly important because it is essential that M&E be a continuous activity. As shown 

with the NEEAP and the EED, there is regular reporting. Much of this comes from the M&E activity. 

Reporting 

EU member states have regular reporting of various elements of the EED to the European 

Commission. Members of the Energy Community (pre-accession states) report to the Energy 

Community Secretariat in Vienna. Turkey needs to set up a reporting system, as much to maintain 

some form of third-party review. This could be set up through the EECB, although the composition 

of the group could include some non-government representatives. 

Recommendations 

The roadmap provides some guidance of how to address the transposition and implementation of 

the Energy Efficiency Directive within the context of the entire energy efficiency strategy. There 

are a number of recommendations for the way forward: 

The Ministry of Energy of Turkey and the institutions responsible for energy efficiency should: 

 Get a political mandate from the government and parliament to ensure that energy 

efficiency receives an appropriate priority that will require adequate financial support to 

implement the entire group of measures; 

 Ensure that the institutions involved in energy efficiency program design and implement 

have improved their capacity to deliver these programs; 

 Ensure that the institutions involved in energy efficiency policies and programs have 

adequate capacity to maintain an on-going monitoring and evaluation system to ensure 

appropriate support;  

 Ensure that the timetable for program delivery is realistic and revised as needed; 
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 Set realistic milestones for program delivery; 

 Follow the experience of EU member states in delivering and monitoring the full package 

of energy efficiency measures related to the EED; 

 Because of the complexity of Energy Efficiency Obligations under Article 7, develop an on-

going consultation process with energy companies for them to understand the obligations 

but also the benefits of the EEO as well as to follow the experience of delivering such 

obligations in the EU; 

 Prepare an annual progress report that is discussed and approved by the EECB. This 

report should then be available to senior policymakers, bilateral and multilateral 

institutions, domestic stakeholders and the wider Turkish public.  



  
 
 
 
 

 

 

Page - 46 - 

ANNEX 1  

Reviewing the Energy Efficiency Directive 

Introduction 

The Energy Efficiency Directive (EED) is the most comprehensive directive on energy efficiency 

in the acquis communautaire or European Union Law. It is the latest in a series of EU directives 

on energy efficiency, having been approved on October 25, 2012.16  The EED covers all end-use 

sectors except transport and it also includes improving energy efficiency in the energy 

transformation sector.  Article 1 state:  

This Directive establishes a common framework of measures for the promotion of energy efficiency within 
the Union in order to ensure the achievement of the Union’s 2020 20 % headline target on energy efficiency 
and to pave the way for further energy efficiency improvements beyond that date. 

 
The EED is ambitious in its scope and in many of its articles. It is meant to fill the gap between existing 
framework Directives and national/international measures on energy efficiency and the 2020 EU target for 
energy savings. It covers all sectors except transport, and includes, for the first time in a comprehensive 
“energy efficiency” directive, co-ordinated measures for supply side efficiency.  It is, in effect, one of the 
most important elements of the EU’s energy efficiency strategy. 
 
When it was passed by Parliament, rapporteur Claude Turmes said: "This essential legislation is not only 
crucial for achieving our energy security and climate goals, it will also give a real boost to the economy and 
create jobs. --- Crucially, it will reduce the sizeable and growing cost of our dependence on energy imports 
- €488bn in 2011 or 3.9% of GDP - which is particularly stark in crisis-hit countries". 
 

The EED includes many elements to improve energy efficiency and achieve energy savings.  It 

can be quite complex and even confusing because of the range of aspects it deals with. This report 

helps guide the reader to a better understanding of the main elements, the background to the 

directive, links between the different articles, the potential/expected impact and what the upcoming 

steps will be. 

The EED repeals (i.e., replaces) the Cogeneration Directive (2004/8/EC) and the Energy End-Use 

Efficiency and Energy Services Directive (2006/32/EC).   

 
 
 

                                                      
16 The Energy Efficiency Directive (EED) was approved on October 25, 2012 and entered into force on December 4, 2012. See 
Annex 1 of this report for list of energy efficiency directives. 
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Figure 7: Snapshot of key features of the EED17 

 
A Quick overview of the main elements of the Energy Efficiency Directive 
 

The important features of the EED are listed below. The Directive is important because it has a 

direct connection with the EU energy savings targets. National energy efficiency targets reflect 

increasing ambition, lead to new actions to reach national energy saving potentials in 2020 and 

beyond and contribute a fair share to the EU 20% target.18 The overall EU target of 1474 Mtoe 

and indicative national targets as set out in Art. 3.19  

The EED is also linked to other EU energy efficiency directives in many areas. For instance, the 

EED sets ambition levels for building renovations and thus links to and complements the Energy 

Performance of Buildings Directive. And within the EED, there are links, such as that between Art. 

4 on national building renovation strategies and Art. 7 on energy supplier obligations.  

Renovation of buildings (Art. 4 and Art. 5)  
 

 The EED requires MS in Art. 4 to establish a long-term strategy for investment in the 

renovation of residential and commercial buildings with the aim of improving their energy 

efficiency, including with deep renovations. This article is unique in the EED in the sense 

that it extends beyond 2020, although no exact timeline is set out in the directive.  

 Public bodies, specifically, will be required in Art.5 to lead by example in ensuring that 3% 

of the total floor areas of heated or cooled buildings owned and occupied by central 

government are renovated each year to meet national minimum energy performance 

requirements (or take other cost-effective measures in other eligible buildings). Inventories 

of central government buildings must be established, and they should be in line with overall 

building sector requirements set out in Art. 4 of the EED. 

 

                                                      
17 DG ENERY 
18 MSs are required to set indicative national energy efficiency targets that are aligned with the EU target. The targets must be 
expressed in both primary and final energy consumption by 2020 in order for the Commission to be able to assess and compare 
them with the EU target.  MS were to have communicated their targets to the Commission by 30 April 2013.  
19 This target has increased to 1483 Mtoe since Croatia became the 28th member of the EU. 
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Energy suppliers and regulatory authorities (Art. 7, Art. 15 and Annex V) 
 

Each MS is required in Art. 7 to set up an energy efficiency obligation scheme to ensure that 

certain energy distributors or retail energy sales companies achieve a cumulative annual end-use 

energy savings target of 1.5%  – with some allowable adjustments – between 2014 and the end 

of 2020 (or take other alternative policy measures to achieve equivalent energy savings). 

The EED requires MS in Art. 15 to ensure that national energy regulatory authorities pay due 

regard to energy efficiency in carrying out their regulatory tasks. 

 
Energy audits, qualification, accreditation and certification schemes, training and education (Art. 8, 
Art.16, Art. 17 and Annex VI) 

 

Each MS is required in Art. 8 to promote high quality cost effective energy audits to all final 

customers and all large enterprises will be subject to mandatory independent energy audits to be 

carried out and reported at least every four years. Small and medium sized enterprises are thus 

exempt from regular mandatory audits, as are large enterprises implementing an energy audit as 

part of a voluntary agreement recognized by the MS, or as part of a recognized and relevant 

environmental management system, including using international and EU standards that meet the 

criteria in Annex VI.  

 If MS consider their national level of technical competence and reliability in energy 

efficiency is insufficient, they will be required by Art. 16 and Art. 17 to ensure that training 

and education, as well as certification, accreditation and/or equivalent schemes are 

available for providers of audits, as well as of providers of energy services, managers and 

installers of energy-related building elements, by December 2014. 

 
Promotion of cogeneration and district heating and cooling (Art. 14 and Annexes I, II VIII, and IX) 
 

 By 2015 MS are required by Art. 14 to carry out and notify the European Commission about 

their comprehensive assessment of the potential for high efficiency cogeneration (the 

generation of electricity and useful heat jointly) and efficient district heating and cooling. 

Annexes I, II, VIII and IX provide the calculation methodology and other guidance.  

 MS are required to implement policies that encourage taking into account at both local and 

regional levels the potential for efficient heating and cooling systems, to take measures to 

ensure development of such infrastructure, based on cost benefit analysis to identify the 

most resource and cost efficient solutions to meet heating and cooling needs. 

 
Removing other barriers to energy efficiency, including financial (Art. 19 and Art. 20)  
 

 Where appropriate, MS are required by Art. 19 to take measures to remove remaining 

regulatory and non-regulatory barriers to energy efficiency. These can include providing 

incentives, repealing or amending legal or regulatory provisions, or adopting efficiency 

guidelines. These measures can address such barriers as split incentives for landlords and 

tenants, as well as split public purchasing structures for investment and maintenance, and 

public procurement practices in general; 
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 MS are required in Art. 20 to facilitate the establishment of financing facilities, or use of 

existing ones, for energy efficiency improvement measures. Contributing to these funds 

can be used as a means of fulfilling some requirements set out in Art. 5 and in Art. 7.  
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Monitoring MS progress (Art. 3, Art. 24 and Annex XIV) 
 

 To ensure ambitious implementation and coherence with the above measures, each MS 

is obliged by Art. 3 to set an indicative national energy efficiency target and to report to the 

Commission annually on progress towards these targets. 

 With a view to achieving such targets, from 2013, by 30 April each year MS are required 

to report on their progress achieved, and by 30 April 2014 they are required to submit 

National Energy Efficiency Action Plans (which they were also required to prepare under 

the 2006 Energy Services Directive). 

 
Other measures  

The EED also contains several other measures including:  

 An obligation in Art. 6 and Annex III on the public sector to purchase energy efficient 

products, services and buildings; 

 Improvements to metering and billing information in Art. 9, Art. 10, Art. 11, Art. 12 and 

Annex VII); and  

 A requirement in Art. 18 to promote the energy services market, in addition to the effects 

from Art. 7 on promoting this market.   

 
Description of the Directive in more detail 

The following section provides more detail on specific elements of the EED in order for the reader 

to better understand the intricacies and synergies of the articles of the Directive. 

 
Targets 

The overall EU target of 1474 Mtoe20 and indicative national targets as set out in Art. 3 are an 

important aspect of the EED because the Directive is a leading element in achieving the EU’s 

2020 target for a 20% energy savings, and the targets serve as an overall benchmark and 

incentive to ensure as ambitious an implementation of the EED as possible.   

There are three different types of targets in the EED. Art. 1 states that the  “Directive establishes 

a common framework of measures for the promotion of energy efficiency within the Union in order 

to ensure the achievement of the Union’s 2020 20 % headline target on energy efficiency.“  

Art. 3 requires each Member State to set an indicative target.  The article states “Each Member 

State shall set an indicative national energy efficiency target, based on either primary or final 

energy consumption, primary or final energy savings, or energy intensity.  

In Art. 7 for the Energy Efficiency Obligation, there is a requirement for annual savings.  “That 

target shall be at least equivalent to achieving new savings each year from 1 January 2014 to 31 

December 2020 of 1.5 % of the annual energy sales to final customers of all energy distributors 

or all retail energy sales companies by volume, averaged over the most recent three-year period 

prior to 1 January 2013.” 

                                                      
20 With Croatia becoming the 28th member of the EU, the target increased to 1483 Mtoe according to Commission sources. 
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Long-term renovation strategy 

Art. 4 states that MS shall establish a long-term strategy for mobilizing investment in the 

renovation of the national stock of residential and commercial buildings, both public and private, 

and including deep renovations, although without defining the concept.  

This is quite an important requirement if implemented according the spirit and not simply the letter 

of the article. Organizations such as the Buildings Performance Institute Europe (BPIE) have 

provided some guidance on how best to address these strategies.21   

This strategy is to encompass: 

a. An overview of the national building stock based, as appropriate, on statistical sampling; 

b. Identification of cost-effective approaches to renovations relevant to the building type and 

climatic zone; 

c. Policies and measures to stimulate cost-effective deep renovations of buildings, including 

staged deep renovations; 

d. A forward-looking perspective to guide investment decisions of individuals, the 

construction industry and financial institutions; and 

e. An evidence-based estimate of expected energy savings and wider benefits. 

It is clear that the legal interpretation of this article can vary widely. It is possible, in fact, to fulfill 

the requirements of the article if a MS carries out a number of studies, followed by an information 

campaign designed to remove the remaining economic and non-economic barriers, allowing the 

market to do the rest. This would be a lost opportunity, because recent savings potential studies 

show very high cost-effective savings potentials, of over 60% by 2030 (residential) and 80% by 

2050.22 

 

Exemplary role of public sector buildings 

Art. 5 in the EED sets a 3% annual renovation target for public buildings owned and occupied by 

its central government from the beginning of 2014 onwards. Central government buildings must 

be renovated to meet at least the national minimum energy performance requirements set in 

application of Art. 4 of the Energy Performance of Buildings Directive (EPBD). 

The 3% rate shall be calculated on the total floor area of buildings with a total useful floor area 

over 500 m2 and, as of 9 July 2015, over 250 m2 owned and occupied by central government. 

This is an important start to push for ambitious total program of renovations. It allows central 

governments to set a good example to roll out ambitious renovations throughout the entire building 

sector, and to test different technical and business models.  

 

There will be a number of difficulties because central governments need to establish an inventory 

of their buildings. By 31 December 2013, MS must establish and make publicly available an 

                                                      
21 For more information, go to http://bpie.eu/renovation_strategy.html 
22 Fraunhofer Institute, Concrete Paths of the European Union to the 2°C Scenario, 2012 and Ecofys, Renovation Tracks for 
Europe up to 2050 - Building renovation in Europe - what are the choices? 10.2012.  
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inventory of heated and/or cooled central government buildings with a total useful floor area over 

500 m2 and, as of 9 July 2015, over 250 m2, excluding buildings exempted because they are 

officially protected for specific reasons or buildings owned by the armed forces or central 

government and serving national defense purposes. The inventory shall contain the floor area in 

m2; and the energy performance of each building or relevant energy data. In spite of the limited 

number of buildings covered by the requirement, it is still a challenge for the MS.  

Annex III in the EED contains additional information on public procurement, while Annex XIII sets 

out minimum criteria for public sector energy performance contracting (EPC). 

Public procurement 

Art. 6 and Annex III of the EED establish requirements for the public sector to follow for the 

purchase of high performing energy-efficiency products, services and buildings. 

Art. 6 also requires central governments to set an example for other purchasers through the 

purchase of products, services and buildings with high energy-efficiency performance insofar as 

it is consistent with cost-effectiveness criteria, economical feasibility, wider sustainability, technical 

suitability and sufficient competition. The article also encourages MSs to apply these public 

purchase requirements to other public bodies, including at the regional and local levels. EPCs as 

described in Annex XIII are also pertinent here.  

It is clear that the newly adopted cost-optimal calculation methodology, with life cycle cost analysis 

and the inclusion of macro- and other co-benefits of energy efficiency investments should be 

applied here.  

Energy efficiency obligations 

Art. 7 and Annex V concern energy efficiency obligations (EEO), with the intention to boost the 

market for energy efficiency services. MSs may, however, opt for alternative mechanisms and 

measures including energy taxation schemes, Energy Efficiency Funds, regulations and standards 

or other efficiency-promoting tools that exceed EU norms. These are described systematically and 

in considerable detail in Annex V. 

Energy efficiency obligations were included in the 2006 Energy Services Directive but only a few 

MS actually implemented them.  Some MS have had such obligations since the 1990s. According 

to reports received from the MS, there will be a number of new obligations started in MS as a 

result of the EED.  

Under the EED, there is a specific target for energy savings.  The target, according to Art. 7, shall 

be at least equivalent to achieving new savings each year from 1 January 2014 to 31 December 

2020 of 1.5% of the annual energy sales to final customers of all energy distributors or all retail 

energy sales companies by volume, averaged over the most recent three-year period prior to 1 

January 2013. 

It is interesting to note that the 1.5% annual savings target (with exemptions that might reduce this 

figure by up to 25%) can be fulfilled (1) by an obligation placed on the energy suppliers or 

distribution companies, (2) by a number of other, existing “alternative” non-utility measures that 

continue to deliver “new” energy savings during the period 2014 -2020, or (3) by a mixture of an 

energy supplier/distributor obligation and alternative programs and measures, provided they 
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deliver the 1.5% annual savings. This flexibility makes this article de facto a binding savings target, 

and the criteria in Annex V help to calculate and count energy savings. In the on-going debate 

about a binding 2030 energy savings target at EU level, with effort sharing, Art. 7 should be used 

as an example that such targets are possible, and already in use.    

A weakness in this otherwise effective article is the “sunset clause “ that ends the obligation and target 
abruptly at the end of 2020. This acts as a disincentive for long- term investments such as building 
renovations, which have a lifetime of 30 or more years. 

The policy measures that may be used to fulfill the savings target in Art. 7 may include, but are 

not restricted to, the following policy measures or combinations thereof, under the following 

conditions: 

 Energy or CO2 taxes that have the effect of reducing end-use energy consumption; and 

are above existing minimum EU taxation requirements; 

 Financing schemes and instruments or fiscal incentives that reduce end-use energy 

consumption through energy efficient technology or techniques; 

 Regulations or voluntary agreements, provided they are recognized by the MS; 

 Standards and norms, including building codes that aim at improving the energy efficiency 

of products, buildings and services, provided they exceed the minimum requirements in 

the MS as required by EU legislation, including Eco-design and EPBD, the later using the 

cost-optimal level; 

 Energy labeling schemes, with the exception of those that are mandatory and applicable 

in the MS under Union law; 

 Training and education, including energy advisory programs, provided they actually lead 

to reduced end-use consumption through the use of energy efficient techniques and 

technology. 

Therefore, MS to fulfill this article, may opt to take other policy measures to achieve energy savings 

among final customers, provided those policy measures meet the same criteria as for those not 

opting out and the annual energy savings should be equivalent. The Directive states that “Provided 

that equivalence is maintained, Member States may combine obligation schemes with alternative 

policy measures, including national energy efficiency programs, ” as described above. 

Energy audits and energy management systems 

Art. 8 of the EED describes the requirement for MS to promote high-quality energy audits to all 

final consumers. Large enterprises are subject to regular, high-quality energy audits at least every 

four years, starting 5 December 2015 at the latest. The EED also requires MS to promote and 

encourage the use of energy audits in all enterprises, even small and medium-sized enterprises 

(SMEs), households and other small end users.   This includes MS developing programs to 

encourage SMEs to undergo energy audits and implementation of the recommendations resulting 

from these audits. In addition, MS are to establish advice and awareness-raising programs to 

inform households of the benefits of energy audits. Annex VI sets minimum quality criteria for 

energy audits and energy management schemes.  

Metering 

Art. 9 states that MS shall ensure that, insofar as it is technically possible, financially reasonable 

and proportionate in relation to the potential energy savings, final customers for electricity, natural 
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gas, district heating, district cooling and domestic hot water are provided with competitively priced 

individual meters that accurately reflect the final customer’s actual energy consumption and that 

provide information on actual time of use. In essence, these are smart meters. Also, if requested 

by the consumer, then article requires that two-way meters for putting electricity back on the grid 

must be made available. Art. 11 sets out consumer protection guidelines for costs and access to 

information related to metering and billing. 

Billing information 

Art. 10 states that where final customers do not have smart meters as referred to in Directives 

2009/72/EC and 2009/73/EC, MS shall ensure, by 31 December 2014, that billing information is 

accurate and based on actual consumption for all the sectors covered by this Directive, including 

energy distributors, distribution system operators and retail energy sales companies, where this 

is technically possible and economically justified. Annex VII in the Directive provides details on 

minimum billing requirements. 

Efficiency of energy supply 

There is a separate section of the Directive that deals with the efficiency of energy supply.  This 

was not included in the 2006 Energy Services Directive. 

Promotion of efficiency in heating and cooling 

Art. 14 deals with the promotion of efficiency in heating and cooling.  Previously, the Combined 

Heat and Power (CHP) Directive (2004/8/EC) addressed cogeneration, although now, because of 

the EED, that Directive will be repealed on 5 June 2014. 

First of all, by 31December2015, MS are to carry out a comprehensive assessment of the potential 

for the application of high-efficiency cogeneration and efficient district heating and cooling.  Also, 

MS shall adopt policies to encourage those technologies.  The Commission provides additional 

details for the assessment of high efficiency cogeneration and for undertaking cost-benefit 

analyses. These are found in Annexes I, II, VIII, IX and X, and also provide the calculation 

methodology and other guidance. 

Energy transformation, transmission and distribution 

Art. 15 addresses efficiency aspects of the transformation, transmission and distribution of gas 

and electricity, including the operation of energy markets. 

Includes demand response.  MS shall ensure that national energy regulatory authorities, through 

the development of network tariffs and regulations, within the framework of Directive 2009/72/EC 

and taking into account the costs and benefits of each measure, provide incentives for grid 

operators to make available system services to network users permitting them to implement 

energy efficiency improvement measures in the context of the continuing deployment of smart 

grids. Annex XII provides additional details on obligations for transmission system operators 

(TSOs) and distribution system operators (DSOs) to carry out efficient and practical measures to 

ensure lower costs and grid access to distributed generators and to cogeneration producers. 

Annex XI provides details on setting tariffs that promote energy efficiency rather than promoting 

higher consumption.   
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MS shall ensure that by 30 June 2015: 

a. An assessment is undertaken of the energy efficiency potentials of their gas and electricity 

infrastructure, in particular regarding transmission, distribution, load management and 

interoperability, and connection to energy generating installations, including access 

possibilities for micro energy generators; and 

b. Concrete measures and investments are identified for the introduction of cost-effective 

energy efficiency improvements in the network infrastructure, with a timetable for their 

introduction. 

Obligations of member states 

This is an ambitious and demanding Directive, at least in theory, meaning that MS have many 

obligations in order to fulfill its requirements and to realize that an ambitious implementation is 

both cost effective and lies in the best interests of their countries and their citizens. As shown 

above, for example, there is a need to prepare a renovation strategy; there is a need to prepare 

National Energy Efficiency Action Plans (NEEAPs) on a regular basis; there is a need to report on 

targets; if MS want to change a specific program option, then they must explain it to the 

Commission.  
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ANNEX 2 

Actions Required for Implementing the Energy Efficiency Directive 

 

Specific 
Obligations to 
Implementing 
Countries 

Article in 
Directive 

Action Required Comments 

Energy 
efficiency 
targets 

Article 3 Each Member State shall set an 
indicative national energy 
efficiency target, based on either 
primary or final energy 
consumption, primary or final 
energy savings, or energy 
intensity. Member States shall 
notify those targets to the 
Commission 

Turkey needs to decide 
whether it will move from 
an energy intensity target 
to an absolute energy 
savings target 

Exemplary role 
of public bodies’ 
buildings 

Article 5 Each Member State shall ensure 
that, as from 1 January 2014, 
3% of the total floor area of 
heated and/or cooled buildings 
owned and occupied by its 
central government is renovated 
each year to meet at least the 
minimum energy performance 
requirements. 
 

Big challenge to undertake 
inventory of all qualifying 
buildings together with their 
energy performance.  Then 
need to develop strategy 
(including funding) for actual 
implementation 

  Member States opting for the 
alternative approach shall notify 
to the Commission the 
alternative measures that they 
plan to adopt, showing how they 
would achieve an equivalent 
improvement in the energy 
performance of the buildings 
within the central government 
estate. 

Turkey needs to decide 
approach 

Purchasing by 
public bodies 

Article 6 Member States shall ensure that 
central governments purchase 
only products, services and 
buildings with high energy-
efficiency performance, insofar 
as that is consistent with cost-
effectiveness, economical 
feasibility, wider sustainability, 
technical suitability, as well as 
sufficient competition 

Not all MS have implemented 
this but are working towards 
it. 
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Energy 
efficiency 
obligation 
schemes 

Article 7 Each Member State shall set up 
an energy efficiency obligation 
scheme. That scheme shall 
ensure that energy distributors 
and/or retail energy sales 
companies that are designated 
as obligated parties under 
paragraph 4 operating in each 
Member State’s territory achieve 
a cumulative end-use energy 
savings target by 31 December 
2020 
 
 

 

 

As an alternative to setting 
up an energy efficiency 
obligation scheme under 
paragraph 1, Member States 
may opt to take other policy 
measures to achieve energy 
savings among final 
customers. 
 
The NEEAP provides an 
alternative of a large fund 
that will be funded in large 
part by energy companies as 
well as by energy 
consumers. It has to be 
decided by MENR whether 
the approach in the NEEAP 
is the approach being 
taken. 

  Member States shall notify to 
the Commission, by 5 December 
2013, the policy measures that 
they plan to adopt for the 
purposes of the first 
subparagraph and Article 20(6) 

 

Energy audits 
and energy 
management 
systems 

Article 8 Member States shall promote 
the availability to all final 
customers of high quality energy 
audits which are cost-effective 

Turkey has basically 
fulfilled this but it has to be 
decided if it should be 
more ambitious to help 
close gap. 

  Member States shall develop 
programs to encourage SMEs to 
undergo energy audits and the 
subsequent implementation of 
the recommendations from 
these audits. 

Turkey has basically 
fulfilled this but it has to be 
decided if it should be 
more ambitious to help 
close gap. 

  Member States shall also 
develop programs to raise 
awareness among households 
about the benefits of such audits 
through appropriate advice 
services 

Turkey has basically 
fulfilled this but it has to be 
decided if it should be 
more ambitious to help 
close gap. 

  Member States shall encourage 
training programs for the 
qualification of energy auditors 

Turkey has basically 
fulfilled this but it has to be 
decided if it should be 
more ambitious to help 
close gap. 



  
 
 
 
 

 

 

Page - 58 - 

  Member States shall ensure that 
enterprises that are not SMEs 
are subject to an energy audit 
carried out in an independent 
and cost-effective manner by 
qualified and/or accredited 
experts or implemented and 
supervised by independent 
authorities under national 
legislation by 5 December 2015 
and at least every four years 
from the date of the previous 
energy audit. 

Turkey has basically 
fulfilled this but it has to be 
decided if it should be 
more ambitious to help 
close gap. 

Metering Article 9 Member States shall ensure 
that, in so far as it is technically 
possible, financially reasonable 
and proportionate in relation to 
the potential energy savings, 
final customers for electricity, 
natural gas, district heating, 
district cooling and domestic hot 
water are provided with 
competitively priced individual 
meters that accurately reflect the 
final customer’s actual energy 
consumption and that provide 
information on actual time of 
use. 

Could be a challenge.  It 
partly depends on roll out 
of smart meters already as 
required under internal 
market directives. Depends 
on whether Turkey rolls 
out smart meters to all 
residences. 

Billing 
Information 

Article 10 Where final customers do not 
have smart meters as referred to 
in Directives 2009/72/EC and 
2009/73/EC, Member States 
shall ensure, by 31 December 
2014, that billing information is 
accurate and based on actual 
consumption 

Depends on whether 
Turkey rolls out smart 
meters to all residences. 

Cost of access 
to metering and 
billing 
information 

Article 11 Member States shall ensure that 
final customers receive all their 
bills and billing information for 
energy consumption free of 
charge and that final customers 
also have access to their 
consumption data in an 
appropriate way and free of 
charge 

Depends on whether 
Turkey rolls out smart 
meters to all residences. 

Consumer 
information and 
empowering 
program 

Article 12 Member States shall take 
appropriate measures to 
promote and facilitate an 
efficient use of energy by small 
energy customers, including 
domestic customers. These 
measures may be part of a 
national strategy. 

Depends on whether 
Turkey rolls out smart 
meters to all residences. 
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Penalties Article 13 Member States shall lay down 
the rules on penalties applicable 
in case of non-compliance with 
the national provisions adopted 
pursuant to Articles 7 to 11 and 
Article 18(3) 

Shouldn’t be a major 
challenge. 

Promotion of 
efficiency in 
heating and 
cooling 

Article 14 Member States shall carry out 
and notify to the Commission a 
comprehensive assessment of 
the potential for the application 
of high-efficiency cogeneration 
and efficient district heating and 
cooling, containing the 
information set out in Annex VIII. 
If they have already carried out 
an equivalent assessment, they 
shall notify it to the Commission 

GDRE is preparing a heat 
strategy for 2016 

  Member States shall adopt 
policies which encourage the 
due taking into account at local 
and regional levels of the 
potential of using efficient 
heating and cooling systems 

Depends on starting point 

  Member States shall carry out a 
cost-benefit analysis covering 
their territory based on climate 
conditions, economic feasibility 
and technical suitability 

Should not be a major 
challenge 

  Member States shall ensure that 
the origin of electricity produced 
from high- efficiency 
cogeneration can be guaranteed 
according to objective, 
transparent and non-
discriminatory criteria laid down 
by each Member State. 

Should not be a major 
challenge 

35 
 

 Member States shall ensure that 
any available support for 
cogeneration is subject to the 
electricity produced originating 
from high-efficiency 
cogeneration and the waste heat 
being effectively used to achieve 
primary energy savings. Public 
support to cogeneration and 
district heating generation and 
networks shall be subject to 
State aid rules, where applicable 

Should not be a major 
challenge 
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Availability of 
qualification, 
accreditation 
and certification 
schemes 

Article 16 Where a Member State 
considers that the national level 
of technical competence, 
objectivity and reliability is 
insufficient, it shall ensure that 
certification and/or accreditation 
schemes and/or equivalent 
qualification schemes, including, 
where necessary, suitable 
training programs, become or 
are available for providers of 
energy services, energy audits, 
energy managers and installers 
of energy-related building 

Turkey has to decide 
whether it wants to make 
certification schemes more 
ambitious with better 
enforcement. 

Information and 
training 

Article 17 Member States shall ensure that 
information on available energy 
efficiency mechanisms and 
financial and legal frameworks is 
transparent and widely 
disseminated to all relevant 
market actors, such as 
consumers, builders, architects, 
engineers, environmental and 
energy auditors, and installers of 
building elements 

Should not be a major 
challenge 

Energy services Article 18 Member States shall promote 
the energy services market and 
access for SMEs to this market 

This is happening to some 
extent 

  Member States shall ensure that 
energy distributors, distribution 
system operators and retail 
energy sales companies refrain 
from any activities that may 
impede the demand for and 
delivery of energy services or 
other energy efficiency 
improvement measures, or 
hinder the development of 
markets for such services or 
measures, including foreclosing 
the market for competitors or 
abusing dominant positions. 

Should not be a major 
challenge 

Other measures 
to promote 
energy 
efficiency 

Article 19 Member States shall evaluate 
and if necessary take 
appropriate measures to remove 
regulatory and non-regulatory 
barriers to energy efficiency, 
without prejudice to the basic 
principles of the property and 
tenancy law of the Member 
States 

Should not be a major 
challenge 
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Energy 
Efficiency 
National Fund, 
Financing and 
Technical 
Support 

Article 20 Member States shall facilitate 
the establishment of financing 
facilities, or use of existing ones, 
for energy efficiency 
improvement measures to 
maximize the benefits of multiple 
streams of financing. 

NEEAP proposed such a 
fund.  MENR has to decide 
if the NEEAP approach is 
to be developed. 

  Member States may set up an 
Energy Efficiency National Fund. 
The purpose of this fund shall be 
to support national energy 
efficiency initiatives. 

 

Review and 
monitoring of 
implementation 

Article 24 Member States shall report on 
the progress achieved towards 
national energy efficiency 
targets 
 

M&E implement is part of 
CS04 project 

  Member States shall submit 
National Energy Efficiency 
Action Plans 

Deloitte prepared NEEAP.  
Next one in 3 years should 
be prepared within MENR, 
using consultants only as 
necessary. 

  Member States shall submit to 
the Commission before 30 April 
each year statistics on national 
electricity and heat production 
from high and low efficiency 
cogeneration, in accordance 
with the methodology shown in 
Annex I of the Directive 

 

Transposition Article 28 Member States shall bring into 
force the laws, regulations and 
administrative provisions 
necessary to comply with this 
Directive by 5 June 2014 
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ANNEX 3  

Comparison of EU Energy Efficiency Directive, Turkish Legislation and the National Energy Efficiency Action 
Plan 

The table compares the EU Energy Efficiency Directive, Turkish legislation and the NEEAP 

 

EU regulation Turkish legislation Draft NEEAP 

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 

Strategy Paper 2012-2023, Energy Efficiency Law 
and By-Law Energy Efficiency 

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 

Article 1: Subject matter and Scope 
1.   This Directive establishes a common 
framework of measures for the promotion of 
energy efficiency within the Union in order to 
ensure the achievement of the Union’s 2020 
20 % headline target on energy efficiency and 
to pave the way for further energy efficiency 
improvements beyond that date. 
It lays down rules designed to remove barriers 
in the energy market and overcome market 
failures that impede efficiency in the supply 
and use of energy, and provides for the 
establishment of indicative national energy 
efficiency targets for 2020. 
2.   The requirements laid down in this 
Directive are minimum requirements and shall 
not prevent any Member State from 
maintaining or introducing more stringent 
measures. Such measures shall be 
compatible with Union law. Where national 
legislation provides for more stringent 
measures, the Member State shall notify such 
legislation to the Commission. 

Strategy Paper 2012-2023 
Purpose: It is proposed with this document to 
determine a political set supported with result focused 
and concrete targets and to define the to be made 
activities necessary for reaching targets together with 
the enterprises responsible for making these activities; 
to act in the framework of a collaboration and 
participatory approach of public and private sector and 
NGOs 

NEEAP assumes the Directive has been 
transposed and the NEEAP contributes 
towards implementation of the directive 
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Article 2: Definitions   

Article 3: EE targets 
1.   Each Member State shall set an indicative 
national energy efficiency target, based on 
either primary or final energy consumption, 
primary or final energy savings, or energy 
intensity. Member States shall notify those 
targets to the Commission in accordance with 
Article 24 (1) and Annex XIV Part 1. When 
doing so, they shall also express those targets 
in terms of an absolute level of primary energy 
consumption and final energy consumption in 
2020 and shall explain how, and on the basis 
of which data, this has been calculated. 
When setting those targets, Member States 
shall take into account: 
(a) that the Union’s 2020 energy consumption 
has to be no more than 1 474 Mtoe of primary 
energy or no more than 1 078 Mtoe of final 
energy; 
(b) the measures provided for in this Directive; 
(c) the measures adopted to reach the 
national energy saving targets adopted 
pursuant to Article 4(1) of Directive 
2006/32/EC; and 
(d) other measures to promote energy 
efficiency within Member States and at Union 
level. 
When setting those targets, Member States 
may also take into account national 
circumstances affecting primary energy 
consumption, such as: 
(a) remaining cost-effective energy-saving 
potential; 
(b) GDP evolution and forecast; 
(c) changes of energy imports and exports; 

Strategy Paper 2012-203 

 It is targeted with this document to decrease at 
least 20% of amount of energy consumed per GDP 
of Turkey in the year 2023 (energy intensity) 

 SP-01/ST-01: The reduced energy intensities in 
each industry sub sector shall be decreased in the 
rates determined with the sector collaborations 
without being at least 10% for each sub sector 
within the 10 years after the publication of the 
Document 

 SP-06/ST-01: Annual energy consumption in the 
public enterprises buildings and facilities shall be 
decreased as ten percent (10%) by the year 2015 
and as twenty percent (20%) by the year 2023 

 
 

The NEEAP assumes the government’s 2023 
energy efficiency targets.  However, because the 
EU sets the target in absolute consumption 
reduction, the NEEAP has taken the 2023 
energy intensity target and calculated it to be a 
reduction of  42.8 ktoe/US$ billion from the 
business as usual situation by 2023. 
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(d) development of all sources of renewable 
energies, nuclear energy, carbon capture and 
storage; and 
(e) early action. 
2.   By 30 June 2014, the Commission shall 
assess progress achieved and whether the 
Union is likely to achieve energy consumption 
of no more than 1 474 Mtoe of primary energy 
and/or no more than 1 078 Mtoe of final 
energy in 2020. 
 

Chapter II: Energy Efficiency in Energy Use   

Article 4: Building renovation 
Member States shall establish a long-term 
strategy for mobilizing investment in the 
renovation of the national stock of residential 
and commercial buildings, both public and 
private. This strategy shall encompass: 
(a) an overview of the national building stock 
based, as appropriate, on statistical sampling; 
(b) identification of cost-effective approaches 
to renovations relevant to the building type 
and climatic zone; 
(c) policies and measures to stimulate cost-
effective deep renovations of buildings, 
including staged deep renovations; 
(d) a forward-looking perspective to guide 
investment decisions of individuals, the 
construction industry and financial institutions; 
(e) an evidence-based estimate of expected 
energy savings and wider benefits. 
A first version of the strategy shall be 
published by 30 April 2014 and updated every 
three years thereafter and submitted to the 
Commission as part of the National Energy 
Efficiency Action Plans. 

Strategy Paper 2012-2023 
SP-02/ST-01 
In year 2023 the heat insulation and energy efficient 
heating systems providing current standards shall be 
existed in all commercial and service buildings having 
total usage area of more than 10.000 m2 with the 
dwellings having building group class 3 or more from 
the defined building groups in the Communiqué About 
Approximate Unit Costs of the Buildings, which put into 
force annually, in metropolis contiguous areas from the 
buildings having usable attribute in the scope of Urban 
Transformation Law and Earthquake Regulation. 
SP-02/ST-01/A-01 
To bring the buildings maximum energy requirement 
and maximum emission limitations: Establish a 
maximum energy demand and maximum CO2 
emissions for heating, cooling and lightening, 
according to the function of the building, climate 
conditions of the region, architectural design and 
mandatory standards. 
SP-02/ST-01/A-02 
Administrative sanctions for buildings emitting CO2 
amounts bigger than the maximum defined in the 
legislation by 2017. 
 
SP-02/ST-02 

NEEAP has measure: “Rehabilitation and 
Improvement of Existing Buildings” 
 
NEEAP has measure: “Prepare A Database 
Including Energy Consumption Data For 
Buildings” 
 
NEEAP has measure: “Determine and Share the 
Best Practices in Buildings Sector Regarding 
Materials and Technologies” 
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At least one fourth of (1/4) building stock in the year 
2010 shall be made as sustainable building by the year 
2023 
SP-02/ST-02/A-01 
Newly constructed commercial and luxury buildings 
and residences with a usable area more than 10,000 
m2, will have to have certificate of sustainability before 
18 months following the issue of licence. 
SP-02/ST-02/A-02 
In public housing projects, the possibility to use 
facilities of renewable energy sources and 
cogeneration or micro generation, central and regional 
heating and cooling and heat pump systems will be 
analyzed. Applications corresponding to at least 10% 
of the dwelling cost will be encouraged. 
 
Energy Efficiency Law 
Article 7 
A 2) The management, or in its absence the owners, of 
commercial buildings, service buildings or public 
sector buildings with at least twenty thousand 
square meters of construction area or with annual 
energy consumption at five hundred TOEs or more 
shall appoint an energy manager or procure service 
from energy managers. 
B 1) The General Directorate shall, in cooperation 
with authorized institutions, prepare and issue 
inventories and future projections for the development 
of energy efficiency in the country, industrial 
establishments and buildings by region and sector, and 
the General Directorate shall prepare and issue the 
annual reports containing facts and assessments for 
the public sector. 
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B 2) Industrial establishments and the owners 
and/or management of buildings which must employ 
an energy manager shall submit the required 
information to the General Directorate, and those 
public agencies and institutions which must employ 
an energy manager shall submit the reports in the 
format laid down the General Directorate and 
containing energy consumption information and own 
assessments by the end of every March. Industrial 
establishments shall allow access for the General 
Directorate for on-site examinations. 
 c) Buildings with a central heating system shall 
use systems that allow the distribution of heating costs 
based on the quantity of heat consumption by central 
or local heat or temperature control devices. Projects 
prepared contrary to this shall not be approved by the 
relevant authorities. 
 d) A regulation to be jointly prepared by the 
Turkish Standards Institute and the General 
Directorate and issued by the Ministry of Public Works 
and Housing shall lay down the principles and 
procedures for the energy performance in buildings 
that covers norms, standards, minimum performance 
criteria, data collection and control procedures on 
architectural design, heating, cooling, heat insulation, 
hot water, electrical installation and lighting to be used 
in buildings used for residential purposes with total 
construction surface areas as indicated in the 
regulation, commercial buildings and service buildings. 
In case of acts contrary to the provisions of the 
regulation, the relevant administration shall not permit 
the utilization of such buildings. 
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 e) An energy identity certificate shall be issued 
under the construction projects prepared according to 
the regulation to be issued by the Ministry of Public 
Works and Housing. The energy identity certificate 
shall, as a minimum, have the information on the 
building's energy requirements, insulation 
characteristics, efficiency of heating and/or cooling 
systems, energy consumption classification. The other 
information that must be included in the certificate and 
procedures and principles relating to the practice 
including the renewal of the certificate and existing 
buildings shall be laid down in a regulation to be jointly 
prepared with the Ministry and issued by the Ministry of 
Public Works and Housing. For buildings outside the 
adjacent areas and with less than one thousand 
square meters of construction surface area, it is not 
mandatory to have an energy identity certificate.  
By law on EE (developed in By-law on EE Articles 6, 8, 
9, 10) 
Energy Manager  

 Industry if annual consumption is a thousand 
TEP and above 

 Commercial and service buildings´ annual 
consumption is five hundred TEP or the total 
construction area of which is at least twenty 
thousand square meter 

 Public buildings construction area of which is 
at least ten thousand square meter or the 
total energy consumption of which is two 
hundred and fifty TEP and above 

 In the industrial enterprises the total annual 
energy consumption of which is less than a 
thousand TEP, energy management unit is 
established in the organized industrial zones 
where there are at least fifty enterprises active 
in its region, in order to carry out studies such 
as informing 
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Article 5: Exemplary role of public bodies 
buildings 
1.   Without prejudice to Article 7 of Directive 
2010/31/EU, each Member State shall ensure 
that, as from 1 January 2014, 3 % of the total 
floor area of heated and/or cooled buildings 
owned and occupied by its central 
government is renovated each year to meet 
at least the minimum energy performance 
requirements that it has set in application of 
Article 4 of Directive 2010/31/EU. 
The 3 % rate shall be calculated on the total 
floor area of buildings with a total useful floor 
area over 500 m2 owned and occupied by the 
central government of the Member State 
concerned that, on 1 January of each year, do 
not meet the national minimum energy 
performance requirements set in application of 
Article 4 of Directive 2010/31/EU. That 
threshold shall be lowered to 250 m2 as of 9 
July 2015. 
 

Strategy Paper 
SP-06/ST-01 
Annual energy consumption in the public enterprises 
buildings and facilities shall be decreased as ten 
percent (10%) by the year 2015 and as twenty percent 
(20%) by the year 2023. 
SP-06/ST-01/A-01 
To be activated efficiency improvement applications in 
the buildings and facilities of public enterprise  
SP-06/ST-01/A-04 
To realize efficiency improvement applications in the 
buildings and facilities belong the public sector with 
Energy Performance Agreement 
SP-06/ST-01/A-02 
Not to buy or not to make the ones that not providing 
minimum efficiency criteria, determined by the Ministry, 
in commodity and service procurements and 
construction works having energy use in public 
procurements 
 
EE Law 
Article 7 - a 2) The management, or in its absence the 
owners, of commercial buildings, service buildings or 
public sector buildings with at least twenty thousand 
square meters of construction area or with annual 
energy consumption at five hundred TOEs or more 
shall appoint an energy manager or procure service 
from energy managers. 
 
b 1) The General Directorate shall, in cooperation with 
authorized institutions, prepare and issue inventories 
and future projections for the development of energy 
efficiency in the country, industrial establishments and 
buildings by region and sector, and the General 
Directorate shall prepare and issue the annual reports 
containing facts and assessments for the public sector. 
 
 

NEEAP has measure: “Mandatory Energy 
Savings Objectives For Public Buildings” 
 
NEEAP has measure: “Improve Energy 
Performance in Existing Public Buildings” 
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By-Law on EE 
Article  9 – 2 The managements of the commercial and 
service buildings the total energy consumption of 
which is five hundred TEP and above or the total 
construction area of which is at least twenty thousand 
square meter and the managements of the public 
sector buildings the total construction area of which is 
at least ten thousand square meter or the total 
energy consumption of which is two hundred and fifty 
TEP and above, appoints as energy manager 
someone among its employees who holds manager 
certificate in its buildings in order to ensure the 
carrying out of the energy management activities 
stated in 8th article in its buildings and facilities. 

Article 6: Purchasing by public bodies 
1.   Member States shall ensure that central 
governments purchase only products, services 
and buildings with high energy-efficiency 
performance, insofar as that is consistent with 
cost-effectiveness, economic feasibility, wider 
sustainability, technical suitability, as well as 
sufficient competition, as referred to in Annex 
III. 
The obligation set out in the first subparagraph 
shall apply to contracts for the purchase of 
products, services and buildings by public 
bodies in so far as such contracts have a 
value equal to or greater than the thresholds 
laid down in Article 7 of Directive 2004/18/EC. 
 

There are not specific articles about this topic NEEAP has measure: “Adoption of Sustainability 
Criteria in the Procurement Process Approach in 
the Public Sector” 

Article 7: Energy efficiency obligation 
schemes 

There are not specific articles about Energy efficiency 
obligation schemes 

NEEAP has measure: “Energy Efficiency 
Commitment Program Towards to the Energy 
Distribution or Retail Companies” 
 
NEEAP has several other measures that could 
be considered as alternative measures. 
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1.   Each Member State shall set up an 
energy efficiency obligation scheme. That 
scheme shall ensure that energy distributors 
and/or retail energy sales companies that are 
designated as obligated parties under 
paragraph 4 operating in each Member State’s 
territory achieve a cumulative end-use energy 
savings target by 31 December 2020, without 
prejudice to paragraph 2.  
That target shall be at least equivalent to 
achieving new savings each year from 1 
January 2014 to 31 December 2020 of 1,5 % 
of the annual energy sales to final customers 
of all energy distributors or all retail energy 
sales companies by volume, averaged over 
the most recent three-year period prior to 1 
January 2013. The sales of energy, by 
volume, used in transport may be partially or 
fully excluded from this calculation. 
Member States shall decide how the 
calculated quantity of new savings referred to 
in the second subparagraph is to be phased 
over the period. 
… 
 
The policy measures referred to in the first 
subparagraph may include, but are not 
restricted to, the following policy measures or 
combinations thereof: 
a
) 

energy or CO2 taxes that have the effect of 
reducing end-use energy consumption; 

b
) 

financing schemes and instruments or 
fiscal incentives that lead to the application 
of energy-efficient technology or techniques 
and have the effect of reducing end-use 
energy consumption; 
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c) regulations or voluntary agreements that 
lead to the application of energy-efficient 
technology or techniques and have the 
effect of reducing end-use energy 
consumption; 

d
) 

standards and norms that aim at improving 
the energy efficiency of products and 
services, including buildings and vehicles, 
except where these are mandatory and 
applicable in Member States under Union 
law; 

e
) 

energy labeling schemes, with the 
exception of those that are mandatory and 
applicable in the Member States under 
Union law; 

f) training and education, including energy 
advisory programs, that leads to the 
application of energy-efficient technology or 
techniques and have the effect of reducing 
end-use energy consumption. 

 

Article 8: Energy audits and energy 
management systems  
1.   Member States shall promote the 
availability to all final customers of high quality 
energy audits which are cost-effective and: 
(a
) 

carried out in an independent manner by 
qualified and/or accredited experts 
according to qualification criteria; or 

(b
) 

implemented and supervised by 
independent authorities under national 
legislation. 

Energy Efficiency Law 
 
Implementations 
 ARTICLE 7 – (1) The following 
Implementations shall be realized to increase energy 
efficiency. 
 a) The following activities shall be carried out 
for energy management: 
 1) Industrial establishments shall nominate 
one of their employees as the energy manager. An 
energy management unit shall be established in the 
organized industrial districts to serve industrial 
establishments in the district each with less than one 
thousand TOEs of energy consumption.  

NEEAP has the measure: “Establishment of 
Energy Management System and Increasing Its 
Effectiveness” 
 
NEEAP has the measure: “Energy Efficiency 
Audit Programs for SME-kind Buildings and 
Budget for Energy Audits in Buildings” 
 
NEEAP has the measure: “Providing Support to 
Increase the Number and Diversity of Energy 
Efficiency Projects in Industrial Sector” 
 
NEEAP has the measure: “Increasing Efficiency 
in Industry Sector” 
 
NEEAP has the measure: “Compulsory Energy 
Efficiency Audits” 
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The energy audits referred to in the first 
subparagraph may be carried out by in-house 
experts or energy auditors provided that the 
Member State concerned has put in place a 
scheme to assure and check their quality, 
including, if appropriate, an annual random 
selection of at least a statistically significant 
percentage of all the energy audits they carry 
out. 
For the purpose of guaranteeing the high 
quality of the energy audits and energy 
management systems, Member States shall 
establish transparent and non-discriminatory 
minimum criteria for energy audits based on 
Annex VI. 
Energy audits shall not include clauses 
preventing the findings of the audit from being 
transferred to any qualified/accredited energy 
service provider, on condition that the 
customer does not object. 
2.   Member States shall develop programs to 
encourage SMEs to undergo energy audits 
and the subsequent implementation of the 
recommendations from these audits. 
On the basis of transparent and non-
discriminatory criteria and without prejudice to 
Union State aid law, Member States may set 
up support schemes for SMEs, including if 
they have concluded voluntary agreements, to 
cover costs of an energy audit and of the 
implementation of highly cost-effective 
recommendations from the energy audits, if 
the proposed measures are implemented. 

 2) The management, or in its absence the 
owners, of commercial buildings, service buildings or 
public sector buildings with at least twenty thousand 
square meters of construction area or with annual 
energy consumption at five hundred TOEs or more 
shall appoint an energy manager or procure service 
from energy managers. 
 3) In the industrial establishments not in the 
public sector and with annual energy consumption at 
fifty thousand TOEs or more, an energy management 
unit under the charge of the energy manager. Those 
industrial establishments which have a quality 
management unit in the organization may appoint such 
unit as the energy management unit. 
 4) Principles and procedures relating to the 
functions and responsibilities of the energy managers 
and energy management units shall be laid down in a 
regulation to be issued by the Ministry. Principles and 
procedures relating to appointing an energy manager 
in the schools under the Ministry of National Education 
shall be laid down in a regulation prepared in 
cooperation with the Ministry and issued by the 
Ministry of National Education. 
 
To prepare the action plans related to the application 
by determining the necessary measures, energy 
savings potential and their cost by making energy 
audits periodically (four years) in the business 
enterprises consuming five thousand (5.000) TOE 
annually and in the buildings having a usage area 
more than twenty thousand (20.000 m2) used for 
commercial or service purposes 
 
Strategy Paper 
 

Affected group Criteria 

Industrial plants Energy consumption > 5,000 toe/year 

NEEAP has the measure: “Improving Voluntary 
Energy Efficiency Agreements” 
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Member States shall bring to the attention of 
SMEs, including through their respective 
representative intermediary organizations, 
concrete examples of how energy 
management systems could help their 
businesses. The Commission shall assist 
Member States by supporting the exchange 
of best practices in this domain. 
3.   Member States shall also develop 
programs to raise awareness among 
households about the benefits of such audits 
through appropriate advice services. 
Member States shall encourage training 
programs for the qualification of energy 
auditors in order to facilitate sufficient 
availability of experts. 
4.   Member States shall ensure that 
enterprises that are not SMEs are subject to 
an energy audit carried out in an 
independent and cost-effective manner by 
qualified and/or accredited experts or 
implemented and supervised by independent 
authorities under national legislation by 5 
December 2015 and at least every four years 
from the date of the previous energy audit. 
5.   Energy audits shall be considered as 
fulfilling the requirements of paragraph 4 when 
they are carried out in an independent 
manner, on the basis of minimum criteria 
based on Annex VI, and implemented under 
voluntary agreements concluded between 
organizations of stakeholders and an 
appointed body and supervised by the 
Member State concerned, or other bodies to 
which the competent authorities have 
delegated the responsibility concerned, or by 
the Commission. 

Buildings in the 
service sector 

Construction area > 20,000 m2, or 
Energy consumption > 500 toe/year 

Public buildings 
Construction area > 10,000 m2, or 
Energy consumption > 250 toe/year 

  
 
 
By Law on Energy Efficiency 
Article 8, 9 and 10 
 
Article 27 - Audits are carried out by the General 
Directorate or have carried out by the companies in 
order to determine the measures for increase of 
energy efficiency and their benefits and costs in the 
buildings that belong to the public sector which are 
obliged to appoint energy manager. These audits are 
renewed every ten years 
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Access of market participants offering energy 
services shall be based on transparent and 
non-discriminatory criteria. 
6.   Enterprises that are not SMEs and that 
are implementing an energy or environmental 
management system - certified by an 
independent body according to the relevant 
European or International Standards - shall 
be exempted from the requirements of 
paragraph 4, provided that Member States 
ensure that the management system 
concerned includes an energy audit on the 
basis of the minimum criteria based on Annex 
VI. 
7.   Energy audits may stand alone or be part 
of a broader environmental audit. Member 
States may require that an assessment of the 
technical and economic feasibility of 
connection to an existing or planned district 
heating or cooling network shall be part of the 
energy audit. 
Without prejudice to Union State aid law, 
Member States may implement incentive and 
support schemes for the implementation of 
recommendations from energy audits and 
similar measures. 
 

Article 9: Metering 
1.   Member States shall ensure that, in so far 
as it is technically possible, financially 
reasonable and proportionate in relation to the 
potential energy savings, final customers for 
electricity, natural gas, district heating, district 
cooling and domestic hot water are provided 
with competitively priced individual meters 
that accurately reflect the final customer’s 
actual energy consumption and that provide 
information on actual time of use. 

Not developed NEEAP has the measure: “Adaptation of The 
Power Metering Regulatory Framework to the 
Guidelines Established by the European 
Directives (Promote Smart Metering)” 
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Such a competitively priced individual meter 
shall always be provided when: 
a) an existing meter is replaced, unless this is 

technically impossible or not cost-effective 
in relation to the estimated potential savings 
in the long term; 

b) a new connection is made in a new building 
or a building undergoes major renovations, 
as set out in Directive 2010/31/EU. 

2.     

Article 10: Billing information 
1.   Where final customers do not have smart 
meters as referred to in Directives 2009/72/EC 
and 2009/73/EC, Member States shall ensure, 
by 31 December 2014, that billing information 
is accurate and based on actual consumption, 
in accordance with point 1.1 of Annex VII, for 
all the sectors covered by this Directive, 
including energy distributors, distribution 
system operators and retail energy sales 
companies, where this is technically possible 
and economically justified. 
This obligation may be fulfilled by a system of 
regular self-reading by the final customers 
whereby they communicate readings from 
their meter to the energy supplier. Only when 
the final customer has not provided a meter 
reading for a given billing interval shall billing 
be based on estimated consumption or a flat 
rate. 
 

There are not specific articles about this topic NEEAP has the measure: “Providing 
Comparable and More in Detail Billing 
Information to Consumers, Creation of Energy 
Data Platform for the Smart Management of 
Metering Information” 
 
NEEAP has the measure: “Energy Efficiency 
Raising Awareness and Training” 
 
 

Article 11 Cost of access to metering and 
billing information 

There are not specific articles about this topic NEEAP has the measure: “Providing 
Comparable and More in Detail Billing 
Information to Consumers, Creation of Energy 
Data Platform for the Smart Management of 
Metering Information” 
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1.   Member States shall ensure that final 
customers receive all their bills and billing 
information for energy consumption free of 
charge and that final customers also have 
access to their consumption data in an 
appropriate way and free of charge. 
2.   Notwithstanding paragraph 1, the 
distribution of costs of billing information for 
the individual consumption of heating and 
cooling in multi-apartment and multi-
purpose buildings pursuant to Article 9(3) 
shall be carried out on a non-profit basis. 
Costs resulting from the assignment of this 
task to a third party, such as a service provider 
or the local energy supplier, covering the 
measuring, allocation and accounting for 
actual individual consumption in such 
buildings, may be passed onto the final 
customers to the extent that such costs are 
reasonable. 
 

NEEAP has the measure: “Energy Efficiency 
Raising Awareness and Training” 
 

Article 12 Consumer information and 
empowering program 
1.   Member States shall take appropriate 
measures to promote and facilitate an efficient 
use of energy by small energy customers, 
including domestic customers. These 
measures may be part of a national strategy. 
2.   For the purposes of paragraph 1, these 
measures shall include one or more of the 
elements listed under point (a) or (b): 
a) a range of instruments and policies to 

promote behavioral change which may 
include: 
(i) fiscal incentives; 
(ii)  access to finance, grants or subsidies; 
(iii) information provision; 
(iv) exemplary projects; 

Not developed 
 
Industrial and commercial incentives to reduce Energy 
Intensity 
 
EE Law 
Article 9 

NEEAP has the measure: “Energy Efficiency 
Raising Awareness and Training” 
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(v) workplace activities; 
 

b)  ways and means to engage consumers and 
consumer organizations during the possible 
roll-out of smart meters through 
communication of: 
i)  cost-effective and easy-to-achieve 

changes in energy use; 
ii)  Information on energy efficiency 

measures. 
  

b) For small and medium scale enterprises, training, 
audit and consulting services for energy efficiency 
procured by enterprises defined in the Law no.3624 
dated 12.04.1990 on Establishment of the Directorate 
of Small and Medium Scale Industry Development 
and Support Administration shall be subsidized by 
the Directorate of Small and Medium Scale Industry 
Development and Support Administration. Principles 
and procedures for such practice shall be laid down in 
a regulation to be prepared jointly with the Ministry 
and issued by the Ministry of Industry and 
Commerce 

Article 13 Penalties 
Member States shall lay down the rules on 
penalties applicable in case of non-compliance 
with the national provisions adopted pursuant 
to Articles 7 to 11 and Article 18(3) and shall 
take the necessary measures to ensure that 
they are implemented. The penalties provided 
for shall be effective, proportionate and 
dissuasive. Member States shall notify those 
provisions to the Commission by 5 June 2014 
and shall notify it without delay of any 
subsequent amendment affecting them. 

There is nothing Not available 

Chapter III EE Supply   

Article 14 Promotion of efficiency in 
heating and cooling 
1.   By 31 December 2015, Member States 
shall carry out and notify to the Commission a 
comprehensive assessment of the potential 
for the application of high-efficiency 
cogeneration and efficient district heating 
and cooling, containing the information set 
out in Annex VIII. If they have already carried 
out an equivalent assessment, they shall notify 
it to the Commission. 

EE Law 
Article 8 – b 3) 3) Energy generated by those natural 
and legal persons, who conclude voluntary 
agreements, from the energy consumed in the 
industrial establishments, in the heat and electric 
energy conversion facilities by modern waste burning 
techniques, in the cogeneration facilities described in 
the subparagraph (a) of the first paragraph of Article 9 
and manufactured in the country or generated using 
hydraulic, wind, geothermal, solar and biomass 
sources shall not be taken into account in the 
calculation of energy intensity 
 

NEEAP has the measure: “Determination of CHP 
and District Heating-Cooling Systems Potential in 
Turkey and Preparation of a Road Map“ 
 
NEEAP has the measure: “Encouragement to 
Use Centralized and Regionalized 
Heating/Cooling” 
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The comprehensive assessment shall take full 
account of the analysis of the national 
potentials for high-efficiency cogeneration 
carried out under Directive 2004/8/EC. 
At the request of the Commission, the 
assessment shall be updated and notified 
to the Commission every five years. The 
Commission shall make any such request at 
least one year before the due date. 
2.   Member States shall 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 those using high-
efficiency cogeneration. Account shall be 
taken of the potential for developing local and 
regional heat markets. 
3.   For the purpose of the assessment 
referred to in paragraph 1, 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. The cost-benefit analysis shall 
be capable of facilitating the identification of 
the most resource-and cost-efficient solutions 
to meeting heating and cooling needs. That 
cost-benefit analysis may be part of an 
environmental assessment under Directive 
2001/42/EC of the European Parliament and 
of the Council of 27 June 2001 on the 
assessment of the effects of certain plans and 
programs on the environment (25). 

Article 15 - The relevant regulation shall lay down 
those natural and legal persons who establish 
cogeneration plants in order to meet self-requirements 
only, at efficiency above the threshold set in the 
regulation to be issued in the Ministry, and are to be 
exempted from the obligation to obtain licenses and 
establish companies. 
Those natural and legal persons who establish a 
production plant, in order to meet self-requirements 
only, with installed power maximum at two hundred 
kilowatts based on renewable energy sources, and a 
micro-cogeneration plant are exempted from the 
obligation to obtain licenses and establish companies. 
 
Article 16 - The heat insulation, the conversion the fuel 
system in the heating system, and the conversion of 
the heating system from a central system to an 
individual system or from an individual system to a 
central system upon the request of any of the 
condominium owners shall be decided by the majority 
of the number and land share of the condominium 
owners. However, unanimous vote by the number and 
land share of the condominium owners shall be 
required to convert the central heating system to an 
individual heating system for buildings with a total 
construction surface area of two thousand square 
meters or above. The expenses for common works on 
this matter shall be paid in proportion to the land share. 
Procedures and principles relating to distributing the 
heating costs in the central heating system shall be 
laid down in a regulation to be issued by the Ministry of 
Public Works and Housing 
 
By Law on EE 
Article 27, and 28 Efficiency increase criteria of thermal 
power plants and benefiting from their waste heat 
 
New regulation in cogeneration  

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN#ntr25-L_2012315EN.01000101-E0025
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4.   Where the assessment referred to in 
paragraph 1 and the analysis referred to in 
paragraph 3 identify 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. 
Where the assessment referred to in 
paragraph 1 and the analysis referred to in 
paragraph 3 do not identify a potential 
whose benefits exceed the costs, including 
the administrative costs of carrying out the 
cost-benefit analysis referred to in paragraph 
5, the Member State concerned may exempt 
installations from the requirements laid down 
in that paragraph. 
5.   Member States shall ensure that a cost-
benefit analysis in accordance with Part 2 of 
Annex IX is carried out when, after 5 June 
2014: 
a)  a new thermal electricity generation 

installation with a total thermal input 
exceeding 20 MW is planned, in order to 
assess the cost and benefits of providing for 
the operation of the installation as a high-
efficiency cogeneration installation; 

 
Strategy Paper 
SP-02/ST-02/A-02 
In public housing projects, the possibility to use 
facilities of renewable energy sources and 
cogeneration or micro generation, central and regional 
heating and cooling and heat pump systems will be 
analyzed. Applications corresponding to at least 10% 
of the dwelling cost will be encouraged. 
 
Cogeneration and Micro-cogeneration plants 
On July 21, 2011, Turkish Parliament enacted “License 
Exemption for Production of Electricity Legislation” in 
order to support establishment of power plants 
producing under 1 MW using renewable energy and 
introduce a new technology which was called micro-
cogeneration with the total capacity 100 kWe and 
under for providing heat and electricity for especially 
residential buildings. In this Legislation, the recognition 
of Micro – CHP was included and explained that was a 
technology which has the installed capacity 100 kWe 
and under for producing both electricity and heat 
energy together for enlarging to use in the households 
at the large part. Furthermore, the Micro-CHP users 
are exempt to get license from EMRA. According to 
this legislation, surplus energy, produced by Micro-
cogeneration unit, is supplied to the system within 
scope of the tariff evaluated by distribution companies 
holding retail licenses. Today, this tariff is applied as 
the lowest price of feed in tariffs (7.3 $cent/kWh) for 
renewable energy sources stated in “Renewable 
Energy Sources Law Nr: 5627”. Since the date of 
published legislation, there is not any progress or 
acceleration in the use and application of Micro-CHP in 
Turkey. The high price of Micro-CHP units and lack of 
technical knowledge for connection between building 
and grid are the main reasons in the slowing 
development of this technology for investors 
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b)  an existing thermal electricity generation 
installation with a total thermal input 
exceeding 20 MW is substantially 
refurbished, in order to assess the cost and 
benefits of converting it to high-efficiency 
cogeneration; 

c)  an industrial installation with a total 
thermal input exceeding 20 MW generating 
waste heat at a useful temperature level is 
planned or substantially refurbished, in 
order to assess the cost and benefits of 
utilizing the waste heat to satisfy 
economically justified demand, including 
through cogeneration, and of the 
connection of that installation to a 
district heating and cooling network; 

d) a new district heating and cooling 
network is planned or in an existing district 
heating or cooling network a new energy 
production installation with a total thermal 
input exceeding 20 MW is planned or an 
existing such installation is to be 
substantially refurbished, in order to assess 
the cost and benefits of utilizing the waste 
heat from nearby industrial installations. 

The fitting of equipment to capture carbon 
dioxide produced by a combustion installation 
with a view to its being geologically stored as 
provided for in Directive 2009/31/EC shall not 
be considered as refurbishment for the 
purpose of points (b), (c) and (d) of this 
paragraph. 
Member States may require the cost-benefit 
analysis referred to in points (c) and (d) to be 
carried out in cooperation with the companies 
responsible for the operation of the district 
heating and cooling networks. 

 
 

 



  
 
 
 
 

 

 

Page - 81 - 

6.   Member States may exempt from 
paragraph 5: 
a) those peak load and back-up electricity 

generating installations which are planned 
to operate under 1 500 operating hours 
per year as a rolling average over a period 
of five years, based on a verification 
procedure established by the Member 
States ensuring that this exemption criterion 
is met; 

b
) 

 nuclear power installations; 

c)  installations that need to be located 
close to a geological storage site 
approved under Directive 2009/31/EC. 

Member States may also lay down thresholds, 
expressed in terms of the amount of available 
useful waste heat, the demand for heat or the 
distances between industrial installations and 
district heating networks, for exempting 
individual installations from the provisions of 
points (c) and (d) of paragraph 5. 
Member States shall notify exemptions 
adopted under this paragraph to the 
Commission by 31 December 2013 and any 
subsequent changes to them thereafter. 
7.   Member States shall adopt authorization 
criteria as referred to in Article 7 of Directive 
2009/72/EC, or equivalent permit criteria, to: 
a) take into account the outcome of the 

comprehensive assessment referred to in 
paragraph 1; 

b) ensure that the requirements of paragraph 5 
are fulfilled; and 

c) take into account the outcome of cost-
benefit analysis referred to in paragraph 5. 
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8.   Member States may exempt individual 
installations from being required, by the 
authorization and permit criteria referred to in 
paragraph 7, to implement options whose 
benefits exceed their costs, if there are 
imperative reasons of law, ownership or 
finance for so doing. In these cases the 
Member State concerned shall submit a 
reasoned notification of its decision to the 
Commission within three months of the date of 
taking it. 
9.   Paragraphs 5, 6, 7 and 8 of this Article 
shall apply to installations covered by Directive 
2010/75/EU without prejudice to the 
requirements of that Directive. 
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10.   On the basis of the harmonized efficiency 
reference values referred to in point (f) of 
Annex II, Member States shall ensure that the 
origin of electricity produced from high-
efficiency cogeneration can be guaranteed 
according to objective, transparent and non-
discriminatory criteria laid down by each 
Member State. They shall ensure that this 
guarantee of origin complies with the 
requirements and contains at least the 
information specified in Annex X. Member 
States shall mutually recognize their 
guarantees of origin, exclusively as proof of 
the information referred to in this paragraph. 
Any refusal to recognize a guarantee of origin 
as such proof, in particular for reasons relating 
to the prevention of fraud, must be based on 
objective, transparent and non-discriminatory 
criteria. Member States shall notify the 
Commission of such refusal and its 
justification. In the event of refusal to 
recognize a guarantee of origin, the 
Commission may adopt a decision to compel 
the refusing party to recognize it, in particular 
with regard to objective, transparent and non-
discriminatory criteria on which such 
recognition is based. 
The Commission shall be empowered to 
review, by means of delegated acts in 
accordance with Article 23 of this Directive, 
the harmonized efficiency reference values 
laid down in Commission Implementing 
Decision 2011/877/EU (26) on the basis of 
Directive 2004/8/EC by 31 December 2014. 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN#ntr26-L_2012315EN.01000101-E0026
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11.   Member States shall ensure that any 
available support for cogeneration is subject to 
the electricity produced originating from high-
efficiency cogeneration and the waste heat 
being effectively used to achieve primary 
energy savings. Public support to 
cogeneration and district heating generation 
and networks shall be subject to State aid 
rules, where applicable. 
 

Article 15 Energy transformation, 
transmission and distribution 
1.   Member States shall ensure that national 
energy regulatory authorities pay due 
regard to energy efficiency in carrying out 
the regulatory tasks specified in Directives 
2009/72/EC and 2009/73/EC regarding their 
decisions on the operation of the gas and 
electricity infrastructure. 
Member States shall in particular ensure that 
national energy regulatory authorities, 
through the development of network tariffs and 
regulations, within the framework of Directive 
2009/72/EC and taking into account the costs 
and benefits of each measure, provide 
incentives for grid operators to make available 
system services to network users permitting 
them to implement energy efficiency 
improvement measures in the context of the 
continuing deployment of smart grids. 
Such systems services may be determined by 
the system operator and shall not adversely 
impact the security of the system. 
For electricity, Member States shall ensure 
that network regulation and network tariffs 
fulfill the criteria in Annex XI, taking into 
account guidelines and codes developed 
pursuant to Regulation (EC) No 714/2009. 

By Law on EE 
Implementations for Increase of Energy Efficiency in 
Generation, Transmission and Distribution of Electrical 
Energy 
Energy management in electricity generation facilities 
ARTICLE 25 – (1) In the electricity generation facilities, 
except those with installed capacity of hundred 
megawatts and above and holding auto producer 
license, one of the employees is appointed as the 
energy manager to carry out the activities regarding 
energy management stated in article 8 on behalf of the 
management. 
 (2) The electricity generation license holder legal 
entities sends the information in the format published 
in the internet page of the General Directorate 
including minimum the primary energy consumption, 
electricity generation, system cycle efficiency 
information to the General Directorate each year until 
the end of March. 
Increase of energy efficiency in electrical energy 
transmission and distribution 
ARTICLE 26 – (1) In order for the prevention of losses 
in the distribution system the matters regulated in the 
Electricity Market Distribution Regulation published in 
the Official Gazette No. 25025 dated 19/2/2003 are 
complied with by the legal entities that carry out 
distribution activities within electricity market. 

NEEAP has the measure: “Applying Efficiency 
Standards for Natural Gas Infrastructure” 
 
NEEAP has the measure: “Implementation of 
Minimum Performance Standards for 
Transformers” 
 
NEEAP has the measure: “Further Improvement 
of Efficiency in Electricity Transmission and 
Distribution Activities” 
 
NEEAP has the measure: “Enhance the 
Efficiency of Existing Power Plants” 
 
NEEAP has the measure: “Development of a 
market infrastructure to enable the 
implementation of demand response” 
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2.   Member States shall ensure, by 30 June 
2015, that: 
a)  an assessment is undertaken of the 

energy efficiency potentials of their gas 
and electricity infrastructure, in particular 
regarding transmission, distribution, load 
management and interoperability, and 
connection to energy generating 
installations, including access possibilities 
for micro energy generators; 

b)  concrete measures and investments are 
identified for the introduction of cost-
effective energy efficiency improvements 
in the network infrastructure, with a 
timetable for their introduction. 

3.   Member States may permit components 
of schemes and tariff structures with a 
social aim for net-bound energy transmission 
and distribution, provided that any disruptive 
effects on the transmission and distribution 
system are kept to the minimum necessary 
and are not disproportionate to the social aim. 

 (2) With respect to the prevention of technical losses 
in transmission system and transmission system 
efficiency criteria and for parameters that affect power 
quality such as voltage, frequency, harmonic, flicker 
strength, reactive and active power rates (CosØ), 
being out of order, N-1 the matters regulated in the 
Electricity Market Grid Regulation published in the 
Official Gazette No. 25001 dated 22/1/2003 are 
complied with by the legal entities that carry out 
transmission activities within the electricity market. 
Efficiency increase criteria of thermal power plants and 
benefiting from their waste heat 
ARTICLE 27 – (1) To be used among the minimum 
conditions to be sought in issuing of license to the 
electricity generation facilities that operate with fossil 
fuels, the net cycle efficiency values found based on 
the lower heating value of the fuel under full load 
operation conditions of the power plant, are published 
as a communiqué by the Ministry each year on 
January depending on the power plant types. 
 (2) Energy audits are carried out for evaluation of 
thermal power plant waste heats to be used in sectors 
such as industry, agriculture, water products breeding, 
cool storage rooms and fresh water production besides 
their primary use for heating and cooling in buildings. 
The projects with a repayment period of maximum ten 
years are carried out with the cooperation of 
municipalities and private sector. 
 (3) Municipalities and Collective Housing Authority 
gives priority to the areas where central or regional 
heating and cooling can be carried out with the thermal 
power plant waste heats if any, when opening new 
collective housing areas to housing and it takes 
necessary measures for heat distribution infrastructure 
plans. 
 
Strategy Paper 
SP-04 
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4.   Member States shall ensure the removal 
of those incentives in transmission and 
distribution tariffs that are detrimental to 
the overall efficiency (including energy 
efficiency) of the generation, transmission, 
distribution and supply of electricity or those 
that might hamper participation of demand 
response, in balancing markets and ancillary 
services procurement. Member States shall 
ensure that network operators are 
incentivized to improve efficiency in 
infrastructure design and operation, and, 
within the framework of Directive 2009/72/EC, 
that tariffs allow suppliers to improve 
consumer participation in system efficiency, 
including demand response, depending on 
national circumstances. 
 
5.   Without prejudice to Article 16(2) of 
Directive 2009/28/EC and taking into account 
Article 15 of Directive 2009/72/EC and the 
need to ensure continuity in heat supply, 
Member States shall ensure that, subject to 
requirements relating to the maintenance of 
the reliability and safety of the grid, based on 
transparent and non-discriminatory criteria set 
by the competent national authorities, 
transmission system operators and distribution 
system operators when they are in charge of 
dispatching the generating installations in their 
territory: 
a)  guarantee the transmission and 

distribution of electricity from high-
efficiency cogeneration; 

b)  provide priority or guaranteed access to 
the grid of electricity from high-efficiency 
cogeneration; 

To increase efficiency in production, transmission and 
distribution of electricity; to decrease energy losses 
and harmful environment emissions 
SP-04/ST-02/A-01 
To make applications of progressive stage tariff, 
multiple term counter and smart network according to 
the amount of energy and power 
SP-04/ST-02/A-02 
To provide the free market entry of load decrease of 
demand side 
SP-07 
To strengthen institutional structures, capacities and 
collaboration; to increase use of state of the art 
technology and awareness activities and to develop 
financial mechanisms 
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c)  when dispatching electricity generating 
installations, provide priority dispatch of 
electricity from high-efficiency 
cogeneration in so far as the secure 
operation of the national electricity system 
permits. 

Member States shall ensure that rules relating 
to the ranking of the different access and 
dispatch priorities granted in their electricity 
systems are clearly explained in detail and 
published. When providing priority access or 
dispatch for high-efficiency cogeneration, 
Member States may set rankings as 
between, and within different types of, 
renewable energy and high-efficiency 
cogeneration and shall in any case ensure 
that priority access or dispatch for energy 
from variable renewable energy sources is 
not hampered. 
In addition to the obligations laid down by the 
first subparagraph, transmission system 
operators and distribution system operators 
shall comply with the requirements set out in 
Annex XII. 
Member States may particularly facilitate 
the connection to the grid system of electricity 
produced from high-efficiency cogeneration 
from small-scale and micro-cogeneration 
units. Member States shall, where 
appropriate, take steps to encourage network 
operators to adopt a simple notification ‘install 
and inform’ process for the installation of 
micro-cogeneration units to simplify and 
shorten authorization procedures for individual 
citizens and installers. 



  
 
 
 
 

 

 

Page - 88 - 

6.   Subject to the requirements relating to the 
maintenance of the reliability and safety of the 
grid, Member States shall take the appropriate 
steps to ensure that, where this is technically 
and economically feasible with the mode of 
operation of the high-efficiency cogeneration 
installation, high-efficiency cogeneration 
operators can offer balancing services and 
other operational services at the level of 
transmission system operators or distribution 
system operators. Transmission system 
operators and distribution system operators 
shall ensure that such services are part of a 
services bidding process, which is transparent, 
non-discriminatory and open to scrutiny. 
Where appropriate, Member States may 
require transmission system operators and 
distribution system operators to encourage 
high-efficiency cogeneration to be sited close 
to areas of demand by reducing the 
connection and use-of-system charges. 
 
7.   Member States may allow producers of 
electricity from high-efficiency 
cogeneration wishing to be connected to the 
grid to issue a call for tender for the 
connection work. 
8.   Member States shall ensure that national 
energy regulatory authorities encourage 
demand side resources, such as demand 
response, to participate alongside supply in 
wholesale and retail markets. 
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Subject to technical constraints inherent in 
managing networks, Member States shall 
ensure that transmission system operators 
and distribution system operators, in meeting 
requirements for balancing and ancillary 
services, treat demand response providers, 
including aggregators, in a non-discriminatory 
manner, on the basis of their technical 
capabilities. 
Subject to technical constraints inherent in 
managing networks, Member States shall 
promote access to and participation of 
demand response in balancing, reserve and 
other system services markets, inter alia by 
requiring national energy regulatory authorities 
or, where their national regulatory systems so 
require, transmission system operators and 
distribution system operators in close 
cooperation with demand service providers 
and consumers, to define technical modalities 
for participation in these markets on the basis 
of the technical requirements of these markets 
and the capabilities of demand response. 
Such specifications shall include the 
participation of aggregators. 
9.   When reporting under Directive 
2010/75/EU, and without prejudice to Article 
9(2) of that Directive, Member States shall 
consider including information on energy 
efficiency levels of installations 
undertaking the combustion of fuels with 
total rated thermal input of 50 MW or more 
in the light of the relevant best available 
techniques developed in accordance with 
Directive 2010/75/EU and Directive 
2008/1/EC of the European Parliament and of 
the Council of 15 January 2008 concerning 
integrated pollution prevention and control (27). 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN#ntr27-L_2012315EN.01000101-E0027
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Member States may encourage operators of 
installations referred to in the first 
subparagraph to improve their annual average 
net operational rates. 
 

Chapter V Horizontal provisions   

Article 16 Availability of qualification, 
accreditation and certification schemes 
1.   Where a Member State considers that the 
national level of technical competence, 
objectivity and reliability is insufficient, it shall 
ensure that, by 31 December 2014, 
certification and/or accreditation schemes 
and/or equivalent qualification schemes, 
including, where necessary, suitable training 
programs, become or are available for 
providers of energy services, energy audits, 
energy managers and installers of energy-
related building elements as defined in Article 
2(9) of Directive 2010/31/EU. 
2.   Member States shall ensure that the 
schemes referred to in paragraph 1 provide 
transparency to consumers, are reliable and 
contribute to national energy efficiency 
objectives. 
3.   Member States shall make publicly 
available the certification and/or accreditation 
schemes or equivalent qualification schemes 
referred to in paragraph 1 and shall cooperate 
among themselves and with the Commission 
on comparisons between, and recognition of, 
the schemes. 
Member States shall take appropriate 
measures to make consumers aware of the 
availability of qualification and/or certification 
schemes in accordance with Article 18(1). 
 

Energy Efficiency Law 
Article 4 and 5 
Energy managers, EVDs, official trainers… 
By law on Improving Energy Efficiency for the 
Utilization of Energy Resources and Energy by the 
Ministry of Energy and Natural Resources (Official 
Gazette: 27 October 2011, no 28097) concerning 
energy management in industrial enterprises 
consuming more than 1,000 toe, commercial 
buildings and service buildings with total construction 
area of either minimum 20,000 m2 or total annual 
energy consumption above 500 toe energy 
consumption in a year, Government buildings with 
total construction area of minimum 10,000 m2 or total 
annual energy consumption above 250 toe, public 
buildings that have minimum 10,000 m2 
construction area or 250 toe energy consumption in a 
year are all required to nominate an energy manager. 
Industrial enterprises consuming energy greater than 
50,000 toe and organized industrial zones are 
required to set up an energy management unit. 

 2,700 Industrial Energy Manager IEM. 

 1,991 Building Energy Manager BEM. 

 350 Other Certificates provided by different public 
institutions. 

 
Strategy Paper 
SP-01/ST-01/A-02 
SP-07/ST-02/A-01 
 

Not available 
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Article 17 Information and training 
1.   Member States shall ensure that 
information on available energy efficiency 
mechanisms and financial and legal 
frameworks is transparent and widely 
disseminated to all relevant market actors, 
such as consumers, builders, architects, 
engineers, environmental and energy auditors, 
and installers of building elements as defined 
in Directive 2010/31/EU. 
Member States shall encourage the provision 
of information to banks and other financial 
institutions on possibilities of participating, 
including through the creation of public/private 
partnerships, in the financing of energy 
efficiency improvement measures. 
2.   Member States shall establish appropriate 
conditions for market operators to provide 
adequate and targeted information and advice 
to energy consumers on energy efficiency. 
3.   The Commission shall review the impact of 
its measures to support the development of 
platforms, involving, inter alia, the European 
social dialogue bodies in fostering training 
programs for energy efficiency, and shall bring 
forward further measures if appropriate. The 
Commission shall encourage European social 
partners in their discussions on energy 
efficiency. 
4.   Member States shall, with the participation 
of stakeholders, including local and regional 
authorities, promote suitable information, 
awareness raising and training initiatives to 
inform citizens of the benefits and practicalities 
of taking energy efficiency improvement 
measures. 

Energy Efficiency Law 
Training and awareness raising  
 ARTICLE 6 – (1) Training and awareness 
raising activities shall be carried out under the 
following principles to promote effectiveness of energy 
efficiency services and energy awareness. 
 a) Within the framework of procedures and 
principles laid down by the regulation to be issued by 
the Ministry: 
 1) Theoretical and practical training programs 
shall be organized for the companies by the General 
Directorate and/or authorized institutions, and for the 
energy managers by the General Directorate, 
authorized institutions and companies. 
 2) The General Directorate or authorized 
institutions shall provide laboratory support to the 
training programs of the companies with which they 
have concluded authorization agreements. 
 b) In order to provide theoretical and practical 
information on the basic concepts relating to energy 
and energy efficiency, the general state of energy in 
Turkey, energy sources, energy generation 
techniques, efficient use of energy in daily life, 
importance of energy efficiency for climatic changes 
and environmental protection, the Ministry of National 
Defense conducts classes and training programs in 
military high schools and inductee training centers, and 
the Ministry of National Education shall make 
necessary arrangements in the course programs of 
formal and adult education institutions, and the public 
agencies and institutions shall make arrangements for 
their in-service programs. 
 c) The following activities shall be carried out 
to raise awareness of the general public for efficient 
use of energy: 

NEEAP has the measure: “Energy Efficiency 
Raising Awareness and Training” 
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5.   The Commission shall encourage the 
exchange and wide dissemination of 
information on best energy efficiency practices 
in Member States. 
 

 1) Television and radio channels making 
national and/or regional broadcast shall broadcast 
training programs, contests, short films and/or cartoons 
prepared or procured to prepare by the General 
Directorate between 07.00 and 23.00 hours not to be 
less than thirty minutes in total in a month under the 
awareness raising and information training programs 
pursuant to Article 31 of the Law no.3984 dated 
13.04.1994 on Establishment and Broadcast of Radios 
and Televisions. 
 2) Legal entities which sell electricity and/or 
natural gas under licenses shall offer the information 
on their consumption quantities and the corresponding 
costs for the previous fiscal year on a monthly basis to 
their customers in the Internet environment. 
 3) Producers and importers shall include a 
separate section for efficient use of appliance in terms 
of energy consumption in the user guide of appliances 
which must be sold accompanied by a user guide in 
Turkish as determined and announced by the Ministry 
of Industry and Commerce. The enforcement of this 
provision shall be supervised by the Ministry of 
Industry and Commerce. 
 4) The General Directorate shall organize an 
Energy Efficiency Week in the second week of every 
January in cooperation with the Ministry of National 
Education, Turkish Scientific and Technological 
Research Institution, Turkish Union of Chambers and 
Commodity Markets. Activities in this context shall be 
identified by the Board. 

Article 18 Energy services 
1.   Member States shall promote the energy 
services market and access for SMEs to this 
market by: 
a) disseminating clear and easily accessible 

information on: 

Energy efficiency law #5627  
 
Regulation regarding the increase of efficiency in the 
use of energy resources and energy #28097: (By-law 
EE) 
Article 6 (legal entities) 

NEEAP has measure: “Support Energy 
Efficiency Projects Framework (Energy 
Efficiency Tenders)” 
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(i
) 

 available energy service contracts and 
clauses that should be included in such 
contracts to guarantee energy savings 
and final customers’ rights; 

(ii
) 

 financial instruments, incentives, 
grants and loans to support energy 
efficiency service projects; 

 

b) encouraging the development of quality 
labels, inter alia, by trade associations; 

c)  making publicly available and regularly 
updating a list of available energy service 
providers who are qualified and/or certified 
and their qualifications and/or certifications 
in accordance with Article 16, or providing 
an interface where energy service providers 
can provide information; 

d)  supporting the public sector in taking up 
energy service offers, in particular for 
building refurbishment, by: 
(i
) 

 providing model contracts for energy 
performance contracting which include at 
least the items listed in Annex XIII; 

(ii
) 

 providing information on best practices 
for energy performance contracting, 
including, if available, cost-benefit 
analysis using a life-cycle approach; 

 

e)  providing a qualitative review in the 
framework of the National Energy 
Efficiency Action Plan regarding the 
current and future development of the 
energy services market. 

2.   Member States shall support the proper 
functioning of the energy services market, 
where appropriate, by: 
a)  identifying and publicizing point(s) of 

contact where final customers can obtain 
the information referred to in paragraph 1; 

Authorization certificate is granted to the legal entities 
that want to carry out energy efficiency services by the 
General Directorate or the authorized institutions, 
within the principles described below, in order to carry 
out activities in the industry and/or building sectors  
 
EE Strategy (2012-2020) 
SP-01/ST-01/A-03: To prepare the action plans related 
to the application by determining the necessary 
measures, energy savings potential and their cost by 
making energy audits periodically in the business 
enterprises consuming five thousand (5.000) TOE 
annually and in the buildings having a usage area 
more than twenty thousand (20.000 m2) used for 
commercial or service purposes 
SP-06/ST-01/A-01: The efficiency improvement 
projects shall be prepared by making energy audits in 
the buildings and facilities of the public enterprises and 
the budget allowances of the maintenance shall be 
used for these projects with priority. Prime Ministry 
circular numbered as 2008/2 shall be revised in this 
direction by ETKB and the public bodies and public 
institutions shall enforce arrangements like internal 
regulations, directives, circular, instructions etc. which 
would be prepared by the public bodies and public 
institutions directed to their employees in the direction 
of Prime Ministry circular 

NEEAP has measure: “Establishing Guidelines, 
Standard Contract and Similar Bases, 
Infrastructures That Contains Technical and 
Financial Matters for Increasing the Energy 
Efficiency Projects and Realizing Them in Pace” 
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b)  taking, if necessary, measures to remove 
the regulatory and non-regulatory 
barriers that impede the uptake of energy 
performance contracting and other energy 
efficiency service models for the 
identification and/or implementation of 
energy saving measures; 

c)  considering putting in place or assigning 
the role of an independent mechanism, 
such as an ombudsman, to ensure the 
efficient handling of complaints and out-of-
court settlement of disputes arising from 
energy service contracts; 

d)  enabling independent market 
intermediaries to play a role in 
stimulating market development on the 
demand and supply sides. 

3.   Member States shall ensure that energy 
distributors, distribution system operators and 
retail energy sales companies refrain from 
any activities that may impede the demand 
for and delivery of energy services or other 
energy efficiency improvement measures, or 
hinder the development of markets for such 
services or measures, including foreclosing 
the market for competitors or abusing 
dominant positions. 
 

SP-07/ST-01/A-02: Collaboration protocols including 
common activities between the ETKB and other related 
ministries shall be made, communication network 
between local authorities shall be established and 
strategic collaboration shall be established between 
YEGM, TOBB and VGM in the context of energy 
audits, trainings and incentive contests in industry. It 
shall be provided that enterprises or establishments, 
which were a member of EVKK, would be represented 
by managerial staff and the Board efficiency shall be 
increased. The Advisory Board shall be structured in 
subgroups as to work in thematic areas 
 

Article 19 Other measures to promote 
energy efficiency 
1.   Member States shall evaluate and if 
necessary take appropriate measures to 
remove regulatory and non-regulatory 
barriers to energy efficiency, without 
prejudice to the basic principles of the property 
and tenancy law of the Member States, in 
particular as regards: 

Not developed  
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a)  the split of incentives between the owner 
and the tenant of a building or among 
owners, with a view to ensuring that these 
parties are not deterred from making 
efficiency-improving investments that they 
would otherwise have made by the fact that 
they will not individually obtain the full 
benefits or by the absence of rules for 
dividing the costs and benefits between 
them, including national rules and measures 
regulating decision- making processes in 
multi-owner properties; 

b)  legal and regulatory provisions, and 
administrative practices, regarding public 
purchasing and annual budgeting and 
accounting, with a view to ensuring that 
individual public bodies are not deterred 
from making investments in improving 
energy efficiency and minimizing 
expected life-cycle costs and from using 
energy performance contracting and 
other third-party financing mechanisms 
on a long-term contractual basis. 

Such measures to remove barriers may 
include providing incentives, repealing or 
amending legal or regulatory provisions, or 
adopting guidelines and interpretative 
communications, or simplifying administrative 
procedures. The measures may be combined 
with the provision of education, training and 
specific information and technical assistance 
on energy efficiency. 
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2.   The evaluation of barriers and measures 
referred to in paragraph 1 shall be notified to 
the Commission in the first National Energy 
Efficiency Action Plan referred to in Article 
24(2). The Commission shall encourage the 
sharing of national best practices in this 
regard. 
 

Article 20 Energy Efficiency National Fund, 
Financing and Technical Support 
1.   Without prejudice to Articles 107 and 108 
of the Treaty on the Functioning of the 
European Union, Member States shall 
facilitate the establishment of financing 
facilities, or use of existing ones, for energy 
efficiency improvement measures to 
maximize the benefits of multiple streams 
of financing. 
2.   The Commission shall, where appropriate, 
directly or via the European financial 
institutions, assist Member States in setting 
up financing facilities and technical 
support schemes with the aim of increasing 
energy efficiency in different sectors. 
3.   The Commission shall facilitate the 
exchange of best practice between the 
competent national or regional authorities 
or bodies, e.g. through annual meetings of 
the regulatory bodies, public databases with 
information on the implementation of 
measures by Member States, and country 
comparison. 
4.   Member States may set up an Energy 
Efficiency National Fund. The purpose of 
this fund shall be to support national energy 
efficiency initiatives. 

By Law on EE 
Article 29 – (6) The public authorities and institutions 
that carry out and/or support research and 
development project give priority to the subjects listed 
below. It provides technical support together with 
promotion activities for implementation of projects 
finalized with success 
 
 

NEEAP has measure: “Development of National 
Energy Efficiency Finance Schemes” 
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5.   Member States may allow for the 
obligations set out in Article 5(1) to be 
fulfilled by annual contributions to the 
Energy Efficiency National Fund of an 
amount equal to the investments required to 
achieve those obligations. 
6.   Member States may provide that obligated 
parties can fulfill their obligations set out in 
Article 7(1) by contributing annually to the 
Energy Efficiency National Fund an amount 
equal to the investments required to achieve 
those obligations. 
7.   Member States may use their revenues 
from annual emission allocations under 
Decision No 406/2009/EC for the development 
of innovative financing mechanisms to give 
practical effect to the objective in Article 5 of 
improving the energy performance of 
buildings. 
 

Article 21 Conversion factors 
For the purpose of comparison of energy 
savings and conversion to a comparable unit, 
the conversion factors set out in Annex IV 
shall apply unless the use of other conversion 
factors can be justified. 

  

Chapter V Final provisions   

Article 22 Delegated acts 
1.   The Commission shall be empowered to 
adopt delegated acts in accordance with 
Article 23 to review the harmonized efficiency 
reference values referred to in the second 
subparagraph of Article 14(10). 

Not applicable  
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2.   The Commission shall be empowered to 
adopt delegated acts in accordance with 
Article 23 to adapt to technical progress the 
values, calculation methods, default primary 
energy coefficient and requirements in 
Annexes I, II, III, IV, V, VII, VIII, IX, X and XII. 
 

Article 23 Exercise of the delegation 
1.   The power to adopt delegated acts is 
conferred on the Commission subject to the 
conditions laid down in this Article. 
2.   The power to adopt delegated acts 
referred to in Article 22 shall be conferred on 
the Commission for a period of five years from 
4 December 2012. 
3.   The delegation of power referred to in 
Article 22 may be revoked at any time by the 
European Parliament or by the Council. A 
decision to revoke shall put an end to the 
delegation of the power specified in that 
decision. It shall take effect the day following 
the publication of the decision in the Official 
Journal of the European Union or at a later 
date specified therein. It shall not affect the 
validity of any delegated acts already in force. 
4.   As soon as it adopts a delegated act, the 
Commission shall notify it simultaneously to 
the European Parliament and to the Council. 

Not applicable Not applicable 
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5.   A delegated act adopted pursuant to 
Article 22 shall enter into force only if no 
objection has been expressed either by the 
European Parliament or the Council within a 
period of two months of notification of that act 
to the European Parliament and the Council or 
if, before the expiry of that period, the 
European Parliament and the Council have 
both informed the Commission that they will 
not object. That period shall be extended by 
two months at the initiative of the European 
Parliament or of the Council. 
 

Article 24 Review and monitoring of 
implementation 
1.   By 30 April each year as from 2013, 
Member States shall report on the progress 
achieved towards national energy efficiency 
targets, in accordance with Part 1 of Annex 
XIV. The report may form part of the 
National Reform Programmes referred to in 
Council Recommendation 2010/410/EU of 13 
July 2010 on broad guidelines for the 
economic policies of the Member States and 
of the Union (28). 

There are no articles  Review is maintained through the regular 
preparation of NEEAPs. Turkey will have to set 
up a review and monitoring process. 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN#ntr28-L_2012315EN.01000101-E0028
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2.   By 30 April 2014, and every three years 
thereafter, Member States shall submit 
National Energy Efficiency Action Plans. 
The National Energy Efficiency Action Plans 
shall cover significant energy efficiency 
improvement measures and expected and/ or 
achieved energy savings, including those in 
the supply, transmission and distribution of 
energy as well as energy end-use, in view of 
achieving the national energy efficiency 
targets referred to in Article 3(1). The National 
Energy Efficiency Action Plans shall be 
complemented with updated estimates of 
expected overall primary energy consumption 
in 2020, as well as estimated levels of primary 
energy consumption in the sectors indicated in 
Part 1 of Annex XIV. 
The Commission shall, by 31 December 2012, 
provide a template as guidance for the 
National Energy Efficiency Action Plans. That 
template shall be adopted in accordance with 
the advisory procedure referred to in Article 
26(2). The National Energy Efficiency Action 
Plans shall in any case include the information 
specified in Annex XIV. 
 

Article 25 Online platform 
The Commission shall establish an online 
platform in order to foster the practical 
implementation of this Directive at national, 
regional and local levels. That platform shall 
support the exchange of experiences on 
practices, benchmarking, networking activities, 
as well as innovative practices. 

Web Portal (mandatory data report) 
Energy efficiency law #5627  
Article 7 b, d 

NEEAP has the measure: 
“Establishing/Developing Registration, Database 
and Reporting Systems of Energy Efficiency 
Activities” 
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• “Industrial establishments and the owners 
and/or management of buildings which must employ 
an energy manager shall submit the required 
information to the General Directorate, and those 
public agencies and institutions which must employ an 
energy manager shall submit the reports in the format 
laid down the General Directorate and containing 
energy consumption information and own assessments 
by the end of every March. Industrial establishments 
shall allow access for the General Directorate for on-
site examinations 
• “A regulation to be jointly prepared by the 
Turkish Standards Institute and the General 
Directorate and issued by the Ministry of Public Works 
and Housing shall lay down the principles and 
procedures for the energy performance in buildings 
that covers norms, standards, minimum performance 
criteria, data collection and control procedures on 
architectural design, heating, cooling, heat insulation, 
hot water, electrical installation and lighting to be used 
in buildings used for residential purposes with total 
construction surface areas as indicated in the 
regulation, commercial buildings and service buildings. 
In case of acts contrary to the provisions of the 
regulation, the relevant administration shall not permit 
the utilization of such buildings 

Article 26 Committee procedure 
1.   The Commission shall be assisted by a 
committee. That committee shall be a 
committee within the meaning of Regulation 
(EU) No 182/2011. 
2.   Where reference is made to this 
paragraph, Article 4 of Regulation (EU) No 
182/2011 shall apply. 
 

Not applicable Not in NEEAP 
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Article 27 Amendments and repeals 
1.   Directive 2006/32/EC is repealed from 5 
June 2014, except for Article 4(1) to (4) 
thereof and Annexes I, III and IV thereto, 
without prejudice to the obligations of the 
Member States relating to the time-limit for its 
transposition into national law. Article 4(1) to 
(4) of, and Annexes I, III and IV to Directive 
2006/32/EC shall be repealed with effect from 
1 January 2017. 
Directive 2004/8/EC is repealed from 5 June 
2014, without prejudice to the obligations of 
the Member States relating to the time-limit for 
its transposition into national law. 
References to Directives 2006/32/EC and 
2004/8/EC shall be construed as references to 
this Directive and shall be read in accordance 
with the correlation table set out in Annex XV. 
2.   Article 9(1) and (2) of Directive 
2010/30/EU is deleted from 5 June 2014. 
3.   Directive 2009/125/EC is amended as 
follows: 
1) the following recital is inserted: 

‘(35a
) 

Directive 2010/31/EU of the European 
Parliament and of the Council of 19 
May 2010 on the energy performance 
of buildings (29) requires Member 
States to set energy performance 
requirements for building elements 
that form part of the building envelope 
and system requirements in respect of 
the overall energy performance, the 
proper installation, and the appropriate 
dimensioning, adjustment and control 
of the technical building systems 
which are 

 

 

Installed in existing buildings. It is consistent with the 
objectives of this Directive that these requirements 
may in certain circumstances limit the installation of 
energy-related products which comply with this 
Directive and its implementing measures, provided that 
such requirements do not constitute an unjustifiable 
market barrier. 
2) the following sentence is added to the end of Article 

6(1): 
‘This shall be without prejudice to the energy 
performance requirements and system 
requirements set by Member States in accordance 
with Article 4(1) and Article 8 of Directive 
2010/31/EU.’. 

 
 
 
 

Not in NEEAP 

Article 28 Transposition Not applicable Not in NEEAP 

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=EN#ntr29-L_2012315EN.01000101-E0029
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1.   Member States shall bring into force the 
laws, regulations and administrative provisions 
necessary to comply with this Directive by 5 
June 2014. 
Notwithstanding the first subparagraph, 
Member States shall bring into force the laws, 
regulations and administrative provisions 
necessary to comply with Article 4, the first 
subparagraph of Article 5(1), Article 5(5), 
Article 5(6), the last subparagraph of Article 
7(9), Article 14(6), Article 19(2), Article 24(1) 
and Article 24(2) and point (4) of Annex V by 
the dates specified therein. 
They shall forthwith communicate to the 
Commission the text of those provisions. 
When Member States adopt those provisions, 
they shall contain a reference to this Directive 
or be accompanied by such a reference on the 
occasion of their official publication. Member 
States shall determine how such reference is 
to be made. 
 
2.   Member States shall communicate to the 
Commission the text of the main provisions of 
national law which they adopt in the field 
covered by this Directive. 
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ANNEX 4 

Energy Sector issues 

Points concerning energy sector to examine in order to demonstrate the compliance level with the 

EU Energy Efficiency Directive, conduct assessment and identify gaps: 

 Article 7, Energy Efficiency Liability System 

 Article 9, Counter and Measurement 

 Article 10, Billing Information 

 Article 11, Access to Counter and Billing Information 

 Article 14, Efficient Heating and Cooling 

 Article 15, Efficiency in Energy Production, Transmission and Distribution 

Compliance Issues Related to Article 7 – Energy Efficiency Obligations 

There are a number of elements in the design and delivery of Article 7 that need to be taken into 

consideration when planning to implement the Article. The original Article has a mandatory annual 

target and this requires quite a data-heavy approach.  Article 7 was also designed to have energy 

companies be obliged to undertake energy efficiency measures. Before the directive had been 

approved in 2012, there were a few member states that had successfully implemented such 

schemes.  Most notable were France, Italy and the United Kingdom. While member states 

approved this directive, there was an insert allowing alternative measures to replace obligations 

on energy companies. 

The following description largely comes from guidance documents that were prepared by the 

Commission to help member states. Also, experts from member states come together through 

what is known as Concerted Actions. Turkey is allowed to be an observer. 

Program Description 

Under an EEO, some part of the energy distribution or retail company has an obligation to save 

energy in end-use customers' premises or homes. There are many different modalities in the 

design and operation of an EEO. Good practices include the following23: 

 MSs should clearly define the roles within the EEO and set the energy savings target for 

the obliged parties. 

 Energy regulators should establish regulatory mechanisms to enable energy providers 

under an EEO to recover the costs of meeting its targets, if the EEO is placed on a 

regulated part of the energy company or if the price of energy is regulated. 

 EEO administrators should ensure that any obligation introduced would recognize the 

importance of low-income households both in the way that the costs are passed through 

and also in ensuring that they are not neglected in actual energy efficiency measures 

installed. 

                                                      
23 From Coalition for Energy Savings Guidebook 
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 MSs must clearly set out how equivalence will be established and that the levy mechanism 

is transparent to and fair on all obligated parties, if they decide to permit obligated parties 

to pay into an Energy Efficiency Fund rather than undertake energy savings measures 

directly. 

 MSs should endeavor to achieve the greatest synergies possible between their EEOs and 

other energy savings policies. 

That target shall be at least equivalent to achieving new savings each year from 1 January 2014 

to 31 December 2020 of 1,5 % of the annual energy sales to final customers of all energy 

distributors or all retail energy sales companies by volume, averaged over the most recent three-

year period prior to 1 January 2013. [These dates would change, based on the transposition of 

the EED in Turkey.] 

The EED permits delivery of part or all of the target by alternative measures that have the effect 

of reducing end-use consumption (Article 7.9). These include (from EC Guidance Document for 

Article 7): 

 Energy or CO2 taxes  

These are taxes established by a Member State that have the effect of reducing end-

use energy consumption. Requirements relevant to this measure are found in Article 2 

(17), (18) and (19), Article 7(9) to( 11) and Annex V, parts 3 and 4. The party under 

these schemes is an 'implementing public authority', which 'is a body governed by public 

law which is responsible for the carrying out or monitoring of energy or carbon taxation, 

financial schemes and instruments, fiscal incentives, standards and norms, energy 

labeling schemes, training or education'  

 

 Financing schemes and instruments, and fiscal incentives 

These are policy measures established by a Member State that lead through a monetary 

and fiscal incentive to the application of energy-efficient technology or techniques and 

have the effect of reducing end-use energy consumption. Requirements relevant to their 

establishment and implementation are found in Article 2(15),(17) and (19), Article 7(9) 

to (11) and Annex V, parts 1, 2 and 4. The monitoring of this policy measure must be 

carried out by an 'implementing public authority' or 'entrusted party'. An 'entrusted party' 

is a legal entity with delegated power from a government or other public body to develop, 

manage or operate a financing scheme on behalf of the government or other public 

body. In case of the financing schemes or instruments the funding ought to come either 

only from public sources (European or national) or from a combination of both public 

(European or national) and private (e.g. banks, investment funds, pension funds) 

sources explicitly targeting the realization of individual actions that lead to end-use 

energy savings24.    

 Energy Efficiency National Fund 

                                                      
24 In terms of European funding, it is to be noted that Member States shall devote at least 20% of the European Regional 
Development Fund allocation for 2014-2020 in more developed regions, 15% in transition regions and 10 to 12% in less 
developed regions, to renewable energy and energy efficiency. 
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This can be any fund established by a Member State with the purpose of supporting 

national energy efficiency initiatives. Requirements relevant to the establishment and 

operation of these funds are found in Article 2 (15),(17) and (19), Article 7(9) to (11), 

Article 20(6) and Annex V, parts 1, 2 and 4. The monitoring of this policy measure must 

be carried out by an 'implementing public authority' or 'entrusted party'. To count for the 

purposes of Article 7, the funding ought to come either only from public sources 

(European or national) or from a combination of both public (European or national) and 

private (e.g. banks, investment funds, pension funds, obligated parties) sources 

explicitly targeting the realization of individual actions that lead to end-use energy 

savings25.  

 Regulations and voluntary agreements 

These are policy measures established by a Member State that lead to the application 

of energy-efficient technology or techniques and have the effect of reducing end-use 

energy consumption. These could be legally binding measures that impose specific 

energy efficiency technologies or techniques or voluntary agreements where actors - 

industry or local authorities - commit to certain actions.  Requirements relevant to the 

establishment and operation of these policy measures are found in Article 2(16) and 

(18) to (19), Article 7(9) to (11) and Annex V, parts 1, 2 and 4. Those participating in 

these policy instruments are called 'participating parties' and include 'enterprises or 

public bodies that have committed themselves to reaching certain objectives under a 

voluntary agreement, or are covered by a national regulatory policy instrument'.  

 Standards and norms 

These are policy measures (such as building codes, minimum performance 

requirements for processes) established by a Member State that aim to improve the 

energy efficiency of, for example, products, services, buildings and vehicles. Standards 

and norms that are 'mandatory and applicable in Member States under Union law' do 

not count; this is explained further in points 34 and 36 below. Requirements relevant to 

this measure are found in Article 2(17), (18) and (19), Article 7(9) to (11) and Annex V, 

parts 1, 2 and 4. The parties under these schemes are 'implementing public authority'. 

 Energy labeling schemes 

These are labeling schemes established by a Member State, with the exception of those 

that are mandatory and applicable in that Member States under Union law (e.g. savings 

coming from the pure introduction of an Energy Label as required under Energy 

Labeling Directive26 cannot be counted27). Requirements relevant to their establishment 

and implementation are found in Article 2(17),(18) and (19), Article 7(9) to (11) and 

Annex V, parts 1, 2 and 4. It should be noted that careful consideration of the impact of 

                                                      
25 Ibid. 
26 Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on the indication by labelling and standard 
product information of the consumption of energy and other resources by energy-related products, OJ L 153, 18.6.2010, p. 1. 
27 Energy labelling of products based on the Energy Labelling Directive can be used as an element of the other alternative policy 
measures (e.g. financing or fiscal incentives, energy efficiency obligations, voluntary agreements). The impact of these 
alternative policy measures is to be counted following the requirements of Article 7 and Annex V.  
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such labels is required so as to establish the link between the label and the individual 

actions attributable to it. 

 

 Training and education, including energy advisory programs 

These are policy measures established by a Member State that lead to the application 

of energy-efficient technology or techniques and have the effect of reducing end-use 

energy consumption through, for example, training programs for energy auditors, 

education programs for energy managers or energy advisory programs for households. 

Requirements regarding their establishment and implementation are found in Article 2, 

(17), (18) and (19), Article 7(9) to (11) and Annex V, parts 1, 2 and 4. The monitoring of 

this policy measure must be carried out by an 'implementing public authority'. It should 

be noted that careful consideration of the impact of such measures is required so to 

establish the link between the training or education activity and the individual actions 

attributable to it. 

 Other alternative policy measures  

The list provided in Article 7(9) is not exhaustive and other policy measures may be 

applied. However, following the requirements of the third sentence of the last 

subparagraph of paragraph 9, Member States must explain in their notification to the 

Commission how an equivalent level of savings, monitoring and verification is achieved. 

Implementation Issues 

This is a complex measure. Only using energy companies requires lengthy consultation to get 

them to understand the concept, to accept the need for funding energy efficiency measures and 

to understand how to implement. It will probably mean discussions with energy companies in the 

EU that have successfully implemented the EEO. 

Some countries such as Germany have refused to go that route and have completely opted for 

alternative measures. 

It is likely that the EEO will evolve, starting with alternative measures and over time getting the 

energy companies to integrate into the program. If there are alternative measures, there has to be 

evidence that there is no double counting.  

There are several reports documenting how the EEO has been implemented in the EU and those 

can be disseminated in Turkey. 

Monitoring Issues 

There are a number of issues relating to calculating savings. The Commission provided good 

guidance for this. 

Article 7 and its Annex V provide detailed description of how to do the calculations and program 

analysts will have to follow the procedures set down. The Commission also provided a 25 page 

guidance document for Article 7 that needs to be followed as well. 
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EED Concerted Action prepared a report in late 2015, reviewing calculation approaches. Here is 

what the EED CA wrote: 

Although the EED provides a set of requirements on how to calculate savings under the framework 

of Article 7, Member States (MS) have significant flexibility in selecting the exact calculation 

methodology they will use, as long as requirements stipulated in Annex V have been taken into 

account.  

Different approaches for the calculation of energy savings comprise:  

 the choice of the basic methodology (deemed, metered, surveyed, scaled);  

 the determination of baselines and the values used for efficient measures (whether the 

climatic variations have been applied and how the possible effects of free riders have been 

accounted for);  

 how the lifetime of measures is taken into account.  

MS’ Article 7 notifications and NEEAPs show that a wide variety of different measures will be used 

to comply with the requirements of Article 7. These measures include, among others, Energy 

Efficiency Obligations (EEOs) as well as subsidy schemes, energy taxes and standards and 

norms.  

From the limited available information in MS’ notifications and NEEAPs, it can be concluded that, 

although the other three approaches are also applied, deemed savings is the most frequently used 

approach to calculate energy savings for Article 7.  

Discussions at past meetings of the CA EED showed that MS’ approaches differ with regards to 

the determination of baselines, the values chosen for the energy efficiency measures and the 

provisions for taking into account the lifetime of measures.  

These facts create challenges with regards to the comparability of MS’ calculations of energy 

savings. 

Ensuring Compliance 

There are many ways that member states must report to the Commission, according to the Energy 

Efficiency Directive. 

 By 30 April each year as from 2013, Member States shall report on the progress achieved 

towards national energy efficiency targets 

 By 30 April 2014, and every three years thereafter, Member States shall submit National 

Energy Efficiency Action Plans. The Commission provided a template for member states 

to use. 

 Annex XIV of the EED provides the framework for reporting. This includes both changes 

in consumption as well as updates in measures implemented. 

The Commission will monitor the impact of implementation. The Commission, as well as others, 

have commissioned several evaluations and the EEO was included in the impact assessment that 

accompanied the November 2016 Clean Energy Package. 

Experience in EU 

There have been several reports and evaluations of the Energy Efficiency Obligation. 
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Importantly, there is a high use of alternative measures.   

 

Figure 8: Presentation by Jan Rosenow, February 2016, World Sustainable Energy Days 

477 alternative measures notified in addition to the EEO. 

16 MS chosen EEOs, 12 of these with alternative measures. EEOs expected to deliver the highest 

amount of savings of any 1 measure (34%) 

From a Commission evaluation: Most savings are expected to come from measures targeting the 

buildings sector 42% (8% from industry, 6% from transport and 44% from cross cutting measures). 

8 MS put the obligation on energy suppliers (Bulgaria, Ireland, France, Luxembourg, Poland, 

Slovenia, Spain, UK), 3 MS on distribution companies (Denmark, Italy, Lithuania) and 2 MS 

(Estonia, Malta) on both distribution companies and suppliers (in case of Malta this is the main 

energy company that covers both distribution and retail of energy). 

From a 2015 Ricardo AEA, CE Delft evaluation, they wrote: 

We also analyzed whether or not the notified policy measures were new (i.e. did not exist 

prior to the Directive coming into force2), … Our findings are that 75% of the savings 

proposed are based on existing policy measures (see figure below) (that is three quarters of 

all energy savings will be delivered by policy measures that already existed before the 

Directive came into force). 

Further Reading 

Jan Rosenow and Edith Beyer, Costs and benefits of Energy Efficiency Obligations: A review of 

European programmes, Energy Policy, 107 `(2017) 
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Coalition for Energy Savings, Study on national policies reported in the transport sector under 

Article 7 of the Energy Efficiency Directive and energy savings potential for the period 2021-2030, 

March 24, 2017 

Tsvetomira Kulevska, Sustainable Energy Development Agency, Bulgaria; Antanas Cereska, 

State Enterprise Energy Agency, Lithuania; Gregor Thenius, Austrian Energy Agency, Austria, 

Methods for the calculation of energy savings, Obligation Schemes and Monitoring, EED 

Concerted Action 

International Energy Agency, Market-based Instruments for Energy Efficiency, Policy Choice and 

Design, OECD, 2017 

Coalition for Energy Savings, Guidebook for Strong Implementation, Your guidebook to navigate 

the EU Energy Efficiency Directive, http://energycoalition.eu/guidebook-strong-implementation-0 

Compliance Issues Related to Article 9 – Metering 

The following represents some of the important points related to ensuring compliance of Article 9 

from the Energy Efficiency Directive. 

Program Description 

The following comes from the Commission’s guidance document on Article 9. 

1. In relation to metering of energy consumption, Article 9 requires Member States to comply 

with the following main obligations: 

 Ensure that, with exceptions on technical or financial grounds, final customers for 

electricity, natural gas, district heating, district cooling and domestic hot water are provided 

with competitively priced meters that accurately reflect their actual energy consumption 

and that provide information on actual time of use. Member States must ensure that such 

meters are always provided when: 

A new connection is made in a new building; or  

A building undergoes major renovations, as set out in 'the EPBD'. 

 

 Where Member States implement intelligent metering systems and roll out smart meters 

for natural gas and/or electricity in accordance with Directives 2009/72/EC28 and 

2009/73/EC29: 

 
- The metering systems must provide final customers with information on actual 

time of use; 
- Objectives of energy efficiency and benefits for final customers must be fully 

taken into account when establishing the minimum functionalities of the meters 
and the obligations imposed on market participants; 

                                                      
28 Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the internal 
market in electricity and repealing Directive 2003/54/EC, OJ L 211, 14.8.2009, p. 55–93 
29 Directive 2009/73/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the internal 
market in natural gas and repealing Directive 2003/55/EC, OJ L 211, 14.8.2009, p. 94–136 
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- The smart meters and data communication must be secure and the privacy of 

final customers must be in compliance with relevant Union data protection and 

privacy legislation; 

- In the case of electricity and at the request of the final customer, meter operators 

must be required to ensure that the meter can account for electricity put into the 

grid from the final customer's premises; 

- If final customers request it, metering data on their electricity input and off-take 

must be made available to them or to a third party acting on behalf of the final 

customer (e.g. an energy services company (ESCO) or energy aggregator) in an 

easily understandable format that they can use to compare deals on a like-for-like 

basis; 

- At the time of installation of smart meters, appropriate advice and information 

must be given to final customers in particular about the meters' full potential with 

regard to the monitoring of energy consumption. 

 

 As regards metering of the use of heating, cooling and domestic hot water: 
 

- Buildings supplied from a district heating/cooling network or a central source 

servicing multiple buildings must be equipped with a central heat or hot water meter 

installed at the heating exchanger or point of delivery; 

- As regards final customers residing in multi-apartment or multi-purpose buildings, 

whether such buildings are supplied from an external source or a common source 

within such buildings, individual heat or hot water meters for each apartment or unit 

in such buildings must be provided by 31 December 2016. However, in buildings 

where the use of heat meters is not technically feasible or cost-efficient, individual 

heat cost allocators must instead be installed on each radiator in the individual 

apartments/units of those buildings. Finally, where this solution is not cost-effective, 

alternative methods of heat consumption measurement may be considered.  

 

Implementation Issues 

Article 9 is somewhat unusual because it builds on requirements for the roll-out of smart meters 

according to Directives 2009/72/EC30 and 2009/73/EC. The roll-out is actually proceeding quite 

well. 

In 2016 MS were surveyed through Concerted Action to gather their views on smart metering 

related service markets, and the key barriers and challenges for market development. 23 MS 

responded to the survey. In addition, 7 interviews were conducted with MS experts on smart 

metering, to better understand the technical and practical aspects of smart meter rollout and the 

development of services around smart metering.  

The vast majority of survey respondents (19 out of 23) indicated that new business opportunities 

might arise from the rollout of smart meters in their countries. The business opportunities 

mentioned were:  

                                                      
30 Directive 2009/72/EC of the European Parliament and of the Council of 13 July 2009 concerning common rules for the internal 
market in electricity and repealing Directive 2003/54/EC, OJ L 211, 14.8.2009, p. 55–93 
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 Hardware development and sale;  

 Development of auxiliary devices such as displays, energy storage equipment and 

devices;  

 Development of smart appliances and devices which should be able to communicate with 

smart meters in general;  

 Installation of smart meters and training of professional installers;  

 Development of services and platforms to visualize the specific consumption of one or 

more forms of energy;  

 Possibility of developing dynamic tariffs and demand side management;  

 Development of bundled metering services.  

From 2015 Concerted Action report [July 2015 by Fernando Martins, ISR – University of Coimbra, 

Portugal] 

The implementation of the EED for electricity can be achieved in the short-term by almost all 

Member States. In some MS, the costs and technical difficulties related to natural gas are more 

evident and will bring additional challenges. The implementation of EED requirements as regards 

individualized metering and consumption-based, frequent billing for district heating, cooling and 

hot water is perceived as presenting a higher degree of difficulty due to the technical and physical 

necessity in many situations of installing several meters or heat cost allocators to obtain the 

consumption of a single end-user. 

The author went on to say: 

The general opinion of the CA participants was that current feedback for final customers and 

the definition of ‘technically possible, financially reasonable and proportionate’ are not yet 

satisfactory. There is a need for further sharing of experience and expertise to understand 

what type of billing information is most effective to trigger energy savings, and to allow 

sharing of criteria to establish what is ‘technically possible, financially reasonable and 

proportionate’. 

Monitoring Issues 

Here are some examples about how selected member states described monitoring issues. 

From Croatia31: 

Several laws and bylaws that precede EED concerning the real-estate ownership and billing of 

energy and water are proscribing that each unit in new multi-apartment building has its own meter 

for energy and water consumption.  

For existing multi-apartment buildings connected to district heating Act on Thermal Energy Market 

requires mandatory installation of equipment for individualized heat consumption. Regulation on 

the Method of Local Distribution and Billing of Thermal Energy describes a standardized way of 

distributing the cost of heating per dwelling. 

Legislation concerning supplying, distributing and billing of the energy and water enables each 

consumer to have exact data about amount of energy and water consumed per month. Additionally 

                                                      
31 from CA 2016 implementation report 
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Act on Energy Efficiency thru Article 18, proscribes detailed obligations for all stakeholders in final 

energy consumption. 

For public sector Act on Energy Efficiency proscribes even stricter rules concerning monitoring of 

energy water consumption: in accordance to Act on Energy Efficiency and Regulation of 

Systematic Energy Management in the Public Sector. National information system for energy 

management (EMIS) enables public sector institutions to keep track on energy consumption on 

hourly base. Equipment for hourly reading of meters is mandatory for all the buildings included in 

Government’s Energy Renewal for Public Buildings Program. 

From Czech Republic: 

As already mentioned in the NEEAP 2014, the current system of metering and billing in the Czech 

Republic is well established and provides sufficient information to final customers on actual 

consumption over a given period.  

Metering and billing requirements under art. 9, 10 and 11 has been implemented by Act. n. 

458/2000 Coll., on business conditions and public administration in the energy sectors, Act n. 

406/2000 Coll., on Energy Management and Decree n. 82/2011 Coll., on electricity metering.  

Metering of electricity, gas and heating is provided for final customer. Payments are made usually 

in advance in form of monthly deposits and the billing is done annually or quarterly. Information 

on billing consist of detailed data from which the bill was derived and comparison of actual and 

previous consumptions. Payment method is optional (by cash, on-line, etc.). Regarding smart 

meters the Czech Republic has analyzed the benefits and disadvantages of their installation and 

decided not to install them widely. However installation of smart meters will be possible on 

customer request which allows customers to decide whether smart meter is advantageous despite 

additional costs compared to conventional meter. Schedule of smart meters deployment was 

approved by the government in National Action Plan for Smart Grids.  

Regarding heat metering individual meters must be installed at final customers if it is technically 

possible and cost effective. In case of district heating and district hot water supply metering is 

done at transfer stations, which are being built close to final customer. Billing is then derived from 

the data measured at transfer station and ration meters at final customers and is done 

transparently. Obligation to install meters for district heating and cooling is set in Act n. 406/2000 

Coll., on Energy Management (para 7.4.g) and specified in Decree n. 194/2007 Coll., on rules for 

district heating and hot water supply and metering. Meters help to reduce energy intensity by 

providing information about energy consumption, but they are also indispensable for billing 

purposes. Decree n. 269/2015 Coll., on heat and hot water billing specifies the way how to derive 

the bill in case owners do not set their own way of deriving the bill.  

From Denmark: 

Denmark has implemented Article 9 through an Executive Order on individual metering of 

electricity, gas, water, heating and cooling (the meter Order).  

From Estonia: 

The issues related to metering are regulated in other acts on energy market (Electricity Market 

Act, Natural Gas Act, District Heating Act) and their subordinate regulations. In multi-apartment 
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and multi-purpose buildings with a central heating source or supplied from a district heating 

network the Act foresees a procedure for further investigations by the MoEAC. The requirements 

to use cost allocators or individual metering may be imposed, if cost-efficiency and technical 

feasibility of this action is demonstrated by studies. So far, a study covering whole building stock 

has been completed. This study does not confirm feasibility of individual metering or cost 

allocation, if we are considering entire building stock.  

Ensuring Compliance 

There are many ways that member states must report to the Commission, according to the Energy 

Efficiency Directive. 

 By 30 April each year as from 2013, Member States shall report on the progress achieved 

towards national energy efficiency targets 

 By 30 April 2014, and every three years thereafter, Member States shall submit National 

Energy Efficiency Action Plans. The Commission provided a template for member states 

to use. 

 Annex XIV of the EED provides the framework for reporting. This includes both changes 

in consumption as well as updates in measures implemented. 

The Commission will monitor the impact of implementation.  Some of this is undertaken through 

its Joint Research Centre in Italy. 

Experience in EU 

The following diagram shows the status of the roll out of smart meters. 
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Figure 9: the status of the roll out of smart meters 32 

Further Reading 

Fernando Martins, Dir. Of Portuguese NEEAP for the Ministry of Economy, Portugal, Current 

status and issues of EED Articles 9, 10, 11 and 15 (Metering and billing, Smart meters, Grid and 

infrastructure efficiency, Demand response), Concerted Action Energy Efficiency Directive, March 

2017. 

EED Concerted Action, Current state of Article 9 implementation, Executive Summary 3.8, 9 

December 2017 

                                                      
32 Fernando Martins, Dir. Of Portuguese NEEAP for the Ministry of Economy, Portugal, Current status and issues of EED Articles 9, 
10, 11 and 15 (Metering and billing, Smart meters, Grid and infrastructure efficiency, Demand response), Concerted Action Energy 
Efficiency Directive, March 2017, p. 15 



  
 
 
 
 

 

 

Page - 116 - 

Compliance Issues Related to Article 10 – Billing and Billing 
Information 

The following represents some of the important points related to ensuring compliance of Article 10 

from the Energy Efficiency Directive. Articles 9, 10 and 11 are often grouped together but here 

they are discussed separately. 

Program Description 

The following comes from the Commission’s guidance document on Article 9. 

1. Article 10 in relation to billing and billing information requires Member State to comply 

with the following main obligations:  

 Where final customers have individual meters, which are not smart further to Directives 

2009/72/EC and 2009/73/EC (electricity, natural gas, heating, cooling, domestic hot water), 

where technically possible and economically justified, they must be provided with billing 

information as from 31 December 2014 that is accurate and based on actual 

consumption. Such billing information must be provided at a minimum frequency specified 

in point 1.1 of Annex VII (stating that final customers should normally be told at least every 

6 months or every 3 months if they ask for it or are billed electronically how much they will 

be billed for the energy they used in the last period).  

o Member States may fulfill this obligation by ensuring all such final customers are 

provided with an opportunity for regular self-reading whereby they communicate 

the readings from their meter to the energy supplier. In such cases, Member States 

must ensure that billing based on estimated consumption or a flat rate in cases 

when the final customer has not provided a meter reading for a given billing interval. 

 Member States may exempt the consumption of natural gas when it is used for cooking 

purposes only.  

 Where there are smart meters, these must enable accurate billing based on actual 

consumption (Article 10(2)), and Member States are obliged to ensure that final customers 

have the possibility of easy access to complementary information on their own 

historical consumption. This must include at least the following information: 

o Cumulative consumption data corresponding to the intervals for which frequent 

billing information based on actual consumption has been produced. Such data 

should be made available for at least the three previous years or the period since 

the start of the supply contract, if this is shorter. 

o Detailed consumption data according to the time of use for any day, week, month 

and year. Such data should be made available to the final customer for the period 

of at least 24 months or the period since the start of the supply contract if this is 

shorter. 

 Regardless of whether smart meters are available or not, Member States must ensure 

that: 

o Upon request of the final customer, metering data including complementary 

information on historical consumption is made available to an energy service 

provider designated by the final customer (e.g. an ESCO or an energy aggregator); 



  
 
 
 
 

 

 

Page - 117 - 

o All final customers are offered the option of electronic billing information and 

electronic bills; 

o In or with the bills/billing information for energy consumption the minimum 

information specified in the Annex VII (part 1.2) is provided in clear and 

understandable terms. This minimum information must include:  

i. Current actual prices and actual consumption of 

energy; 

ii. Comparisons of final customers' current consumption 

with consumption in the previous billing intervals (at 

least the same period in the previous year), preferably 

in a graphic form; 

iii. Contact information for organizations where final 

customers can find more information (e.g. on 

techniques/technologies to save energy, comparative 

end-users profiles, etc.); 

iv. Where possible and useful, comparisons with an 

average normalized or benchmarked final customer in 

the same user category; 

o When the final customers request them, information and estimates on energy costs 

must be provided to them in a timely manner and a format enabling comparison on 

a like-for-like basis. 

Implementation Issues 

The following comes from a report from EED Concerted Action33: 

Although defined in Article 10, EED gives MS the freedom to choose new minimum requirement 

indicators to include in the billing information. For example, wherever possible and useful, 

comparisons with an average normalized or benchmarked final customer in the same user 

category should be made available to final customers. Another possible indicator is the hot and 

cool degree day correction. This indicator gives real feedback to final consumers because summer 

and winter temperatures are not always equal every year and this could interfere with total energy 

consumption, giving the wrong idea about energy efficiency, or lack thereof, to the final customer. 

In the context of Article 9 and 10, it is simpler to meet the Article 10 and Annex VII requirements 

in the electricity sector. However, in the gas sector there are many situations where billing on 

actual consumption is not ‘technically possible and economically justified’ because it is not 

possible to install individual meters in all facilities. This occurs particularly where centralized 

distribution in a building or neighborhood exists, as the installation of individual meters is rendered 

economically unfeasible by the physical complexity of the gas distribution infrastructure. 

 

 

Monitoring Issues 

                                                      
33 Fernando Martins, University of Coimbra, Portugal, Metering and billing, demand response and grid issues, July 2015, p. 6. 
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The following represent issues raised by selected member states in the annual implementation 

monitoring report. For most member states, they integrated the issues for Articles 9, 10 and 11 

since they are all closely related. 

From Austria: 

The Electricity Act 2010 lays down the rules for smart meters. In principle, all information, 

promotional material and bills from energy suppliers must be transparent and customer-friendly. 

Bills must also show the meter readings used for the bill, as well as information on how the meter 

was read. It should therefore indicate whether the meter was read by the network operator, the 

customer supplied his/her own reading, the meter was read remotely or the meter reading was 

estimated. The information provided to the final consumer on the details of the roll-out of smart 

meters includes in particular technical aspects of the smart meter, the timing of the roll-out, 

consumer rights etc.  

In addition §22 of the Federal Energy Efficiency Act contains provisions on the installation of 

meters for heat and cooling.  

From Bulgaria: 

The methods and conditions for billing the end users are regulated by the Energy Act. According 

to the law the energy companies are obligated to provide their customers energy services 

information for:  

1.  Methods of payment, prices for suspension or restoration of supply, prices for services 

which provide for maintenance and other service charges associated with the licensed 

activity;  

2.  The procedure for switching and information that users of energy services do not owe 

additional payments when changing supplier;  

3. . Actually consumed quantities and costs incurred with no obligation for extra payment for 

this service;  

4. . Preparation of a final closure account following any change of supplier;  

5. . The share of each source of energy in the total energy supplied by the provider during 

the preceding calendar year in an understandable and clearly comparable manner;  

6. . Existing sources of publicly available information on the environmental impact in terms of 

at least emissions of carbon dioxide and radioactive waste - resulting from the production 

of electricity from different energy sources in total energy supplied by the provider during 

the preceding year;  

7. . information on the means of settling disputes.  

Also the Energy Act obliges the end supplier to inform the customer every six months together 

with the invoice when the reported consumption of electricity or natural gas by this final customer 

for the period is higher than 50 percent of the reported consumption for the corresponding period 

of the previous calendar year.  

 

From Cyprus: 

Laws N.149 (I)/2015 and N. 206 (I)/2015 and K.D.P. 208/2015 regulates issues related to 

metering, billing information and the allocation of cost to metering and billing information. MECIT 
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is about to initiate a study for examining the economic feasibility and technical suitability for 

installing individual consumption meters in multi-apartment and multi-purpose buildings.  

From Ireland: 

Part 4 of S.I. 426 of 2014 and Subsection 9M (5) of the Electricity Regulation Act of 1999 and S.I. 

463 of 2011 give effect all requirements of Article 10.  

Ensuring Compliance 

There are many ways that member states must report to the Commission, according to the Energy 

Efficiency Directive. 

 By 30 April each year as from 2013, Member States shall report on the progress achieved 

towards national energy efficiency targets 

 By 30 April 2014, and every three years thereafter, Member States shall submit National 

Energy Efficiency Action Plans. The Commission provided a template for member states 

to use. 

 Annex XIV of the EED provides the framework for reporting. This includes both changes 

in consumption as well as updates in measures implemented. 

The Commission will monitor the impact of implementation.  Some of this is undertaken through 

its Joint Research Centre in Italy. 

Further Reading 

Fernando Martins, Dir. Of Portuguese NEEAP for the Ministry of Economy, Portugal, Current 

status and issues of EED Articles 9, 10, 11 and 15 (Metering and billing, Smart meters, Grid and 

infrastructure efficiency, Demand response), Concerted Action Energy Efficiency Directive, March 

2017 

Fernando Martins, University of Coimbra, Portugal, Metering and billing, demand response and 

grid issues, July 2015 

Compliance Issues Related to Article 11 – Ensuring that final 
customers receive their energy bills and billing information 
free of charge 

 

The following represents some of the important points related to ensuring compliance of Article 11 

from the Energy Efficiency Directive. 

Program Description 

The following comes from the Commission’s guidance document on Article 9. 

1. Article 11 clarifies that Member States must ensure that final customers receive their energy 

bills and billing information free of charge and that they can access their consumption data 

free of charge and in an appropriate way.  
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An exception is provided in the context of heating and cooling in multi-apartment buildings supplied 

from a district heating or another common heating/cooling source, for cases where the task of 

measuring, allocation and accounting for actual individual consumption is assigned to a third party 

such as a service provider or local energy supplier. In that case costs may be passed onto the 

final customers to the extent that such costs are reasonable. 

Furthermore the guidance document states: [these numbers originally started at 55] 

1. Article 11(1) requires Member States to ensure that final customers receive all their 

consumption data as well as bills and billing information free of charge. 

2. It follows that energy suppliers or other organizations must themselves bear the costs of 

producing and delivering bills and billing information to the final customers.  

3. This does not rule out energy companies giving final customers a discount or bonus for 

opting for electronic bills and billing information. 

4. Under Article 11(2) Member States must ensure that the distribution of costs of billing 

information for individual consumption of cooling and heating in multi-apartment and multi-

purpose buildings, must be carried out on a non-profit basis. In that case, costs incurred 

by assigning this task to a third party can be passed onto the final customers occupying 

such buildings to the extent that such costs are reasonable. In such situations, billing 

information issued for example by a district heating company to an owner of a multi-

apartment building would need to be provided free of charge. However, for billing and 

billing information, the costs related to contracting a service related to accurate measuring, 

allocating and accounting for individual consumption for different apartments or units in 

such buildings (sub-billing), may be passed on to the end-users occupying these 

apartments/units. 

5. The task to define the conditions under which the costs referred to in Article 11(2) are 

'reasonable' lies with the Member States.  

6. In Article 11(2), the term 'heating and cooling', especially in case of buildings with an own 

common heating and hot water source, comprises also domestic hot water where heating 

is a prerequisite for warm water preparation. 

 

Implementation Issues 

A 2017 status report produced by EED Concerted Actions stated34: 

Regarding the cost of access to metering and billing information, Article 11 of the EED stipulates 

that MS shall ensure that final customers receive this information free of charge, but most CA 

participants expect that energy companies will not act accordingly. Therefore, it is relevant to 

discuss how the implementation of European legislation can be ensured. 

Monitoring Issues 

The following represent issues raised by selected member states in the annual implementation 

monitoring report. For most member states, they integrated the issues for Articles 9, 10 and 11 

since they are all closely related. 

                                                      
34 Fernando Martins, Dir. Of Portuguese NEEAP for the Ministry of Economy, Portugal, Current status and issues of EED Articles 9, 
10, 11 and 15 (Metering and billing, Smart meters, Grid and infrastructure efficiency, Demand response), Concerted Action Energy 
Efficiency Directive, March 2017, p. 4. 
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From Latvia: 

The requirements of the EED Article 11 regarding cost of access to metering and billing information 

are transposed into the National legislation by different articles of the: 

1) Law on Administration of Residential Houses11; 

2) Law On Privatization of State and Local Government Residential Houses12; 

3 )Energy Efficiency Law. 

From Malta: 

Malta revised the electricity and water bills aligning it to the requirements specified in the EED. 

Further changes are also being proposed to make the bill to provide more information to the 

consumer. 

From Poland: 

Already implemented in the Energy Law (art. 14, para. 4). Active participation and support from 

the President of the Energy Authority. 

From Slovenia: 

Article 358, Energy Act 

From Spain: 

 Royal Decree 56/2016, February 12th, which transposes the EED regarding 

energy audits, accreditation of service providers and energy auditors and 

promoting efficiency of energy supply.  

 Law 24/2013, December 26th, on the Electricity Sector. Title VIII. Power supply.  

 Royal Decree 1955/2000, December 1st, by which the transmission, distribution, 

marketing, supply and authorization procedures for electric power facilities are 

regulated. Title VI Supply.  

 Royal Decree 1718/2012, December 28th, which determines the procedure for 

reading and billing energy supplies low voltage with contracted power not 

exceeding 15 kW.  

 Royal Decree 216/2014, March 28th, establishing the methodology for 

calculating volunteers prices for small electricity consumers and its legal 

procurement regime is established.  

Ensuring Compliance 

There are many ways that member states must report to the Commission, according to the Energy 

Efficiency Directive. 

 

 By 30 April each year as from 2013, Member States shall report on the progress achieved 

towards national energy efficiency targets 

 By 30 April 2014, and every three years thereafter, Member States shall submit National 

Energy Efficiency Action Plans. The Commission provided a template for member states 

to use. 
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 Annex XIV of the EED provides the framework for reporting. This includes both changes 

in consumption as well as updates in measures implemented. 

  

The Commission will monitor the impact of implementation.  Some of this is undertaken through 

its Joint Research Centre in Italy. 

Further Reading 

Fernando Martins, Dir. Of Portuguese NEEAP for the Ministry of Economy, Portugal, Current 

status and issues of EED Articles 9, 10, 11 and 15 (Metering and billing, Smart meters, Grid and 

infrastructure efficiency, Demand response), Concerted Action Energy Efficiency Directive, March 

2017 

Fernando Martins, University of Coimbra, Portugal, Metering and billing, demand response and 

grid issues, July 2015 

Compliance Issues Related to Article 14 – Promotion of Efficiency in 
Heating and Cooling 

The Directive (EED Directive, 2012) is divided into five main chapters: the first is on subject 

matter, scope, definitions and energy efficiency targets (Articles 1-3); the second is on 

efficiency in energy use (Articles 4-13); the third is on efficiency in energy supply (Article 

14-15); the fourth is on horizontal provisions (Article 16-21); and the fifth is on final 

provisions (Article 22-29). 

Program Description 

Much of the description below comes from the guidance document from the European 

Commission. 

Article 14 of the Energy Efficiency Directive  (hereafter 'the EED' or 'the Directive') extends the 

scope and replaces the substantive provisions of Directive 2004/8/EC  on the promotion of 

cogeneration (hereafter 'the CHP Directive'). 

The overall objective of Article 14 is to encourage the identification of cost effective potential for 

delivering energy efficiency, principally through the use of cogeneration, efficient district heating 

and cooling and the recovery of industrial waste heat or, when these are not cost-effective, through 

other efficient heating and cooling supply options, and the delivery of this potential. Member States 

are required to identify the potential for high-efficiency cogeneration and efficient district heating 

and cooling and to analyze the costs and benefits of the opportunities that may exist. Article 14(4) 

then requires Member States to take adequate measures to ensure these are developed if there 

is cost-effective potential. 

The Directive defines high-efficiency cogeneration, efficient district heating and cooling and 

efficient individual heating and cooling supply options. These definitions are found in Article 2(34), 

(41) and (43) respectively. These together represent all the types of efficient heating and cooling 

that Article 14 seeks to promote. The concept of efficient heating and cooling is defined in Article 

2(42). 
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Article 14 requires Member States to comply with the following main obligations: 

 Carry out and notify by 31 December 2015 to the Commission a comprehensive 

assessment of the potential for the application of high efficiency cogeneration and efficient 

district heating and cooling based on a country-wide cost-benefit analysis following the 

methodology set out in Part 1 of Annex IX and containing the information set out in Annex 

VIII. The assessment should be updated every five years, if the Commission asks for this 

at least one year before the due date.   

 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, where the 

comprehensive assessment identifies a potential whose benefits exceed the costs 

for the application of high efficiency cogeneration and efficient district heating and cooling.  

 Adopt policies in relation to local and regional levels that encourage the due taking 

into account of the potential of using efficient heating and cooling systems, including the 

potential identified in the comprehensive assessment. 

 Adopt authorization or permit criteria and procedures for operators of electricity 

generation installations, industrial installations and district heating and cooling installations 

ensuring that they carry out an installation-level cost-benefit analysis on the use of high-

efficiency cogeneration and/or the utilization 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. The procedure 

and criteria must also lay out the conditions for exemption from the obligation to prepare a 

cost-benefit analysis, if the Member State decides to use the exemptions allowed under 

paragraph 6 (see Section F, points 70-74).  

Accordingly, the procedure and criteria should at least include the following:  

 A requirement to prepare a cost-benefit analysis when a new installation with a total 

thermal input of 20 MW is planned or is substantially refurbished or when a new district 

heating and cooling network is planned (specifying exemption conditions under paragraphs 

4, and 6, if applicable);  

 The methodology, including the assumptions and time horizons, and the procedure for the 

cost-benefit analysis to be carried out for installations, on the basis of the methodology set 

out in Annex IX, 2; 

 A definition of how the results of the comprehensive assessment and the country-level 

cost-benefit analysis should be taken into account in the authorization or permit criteria. 

Implementation Issues 

This is from Concerted Action EED documents on their website: 

There are many challenges and opportunities involved in the implementation of Articles 14 and 

15. There are large variations in heating and cooling demand between MS, due to climatic 

conditions and building design, and conflicting interests with the EPBD and the RES.  

Although CA participants said they may profit from exchanging experiences in the promotion of 

DHC and CHP, they agreed they must follow paths reflecting individual circumstances. Consumer 

protection and strict heat price regulation in some MS prevent them generating sufficient revenue 

to attract investment from efficient DHC and CHP. And since CHP plants need to run at base load 
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capacity in DH systems to be financially viable, this was a challenge in areas with short heating 

seasons and/or large renewable energy shares.  

Promotion of CHP and DHC through public funding and other incentive schemes has also been 

hampered by EU State Aid rules. Moreover, CA participants said there was a strong need for the 

dissemination of existing tools, methods and data, for heating and cooling mapping, and for 

potential assessment. There was also a need to disseminate relevant information regarding 

experiences at MS level of cost-effective support schemes.  

The implementation framework should cover the entire energy sector to ensure that high-efficiency 

CHP and DHC is promoted in the most cost-effective way. Systems must be carefully planned 

against individual heating and cooling systems to minimize double supply, and should be 

promoted via mechanisms aligned with national energy policies, as well as broader national policy 

and the organizational set-up of the sector.  

Key sponsors should be identified, such as one ministry to ensure proper coordination of efforts. 

But stakeholders from ministries, the power sector, and other sectors should all be involved in the 

implementation process.  

------- 

At a meeting in Vilnius in October 2013, sessions of Concerted Action focused on preparations for 

the comprehensive assessment of the potential for CHP and district energy (as required by Article 

14.1 of the Energy Efficiency Directive). Topics for discussion were selected based on the needs 

expressed by MS in a survey held prior to the Vilnius sessions.  

The survey showed that most MS face a number of challenges in implementing Articles 14 and 15 

of the EED, although a few MS have already progressed quite far. The greatest challenge is the 

deadline for implementation; this includes:  

 Notification of exemptions by 31 December 2013 (Article 14.6)  

 The framework for cost-benefit analysis of installations by 5 June 2014 (Article 14.5),  

 Transposition of the directive by 5 June 2014  

 Assessment of grid efficiency by 30 June 2015 (Article 15.2)  

 Submission of comprehensive assessment by 31 December 2015 (Article 14.1).  

From another CA document in 2015: status of 14.1 

Based on the survey results of the status of six key measures from Annex VIII of the EED, we 

have reached the following key conclusions:  

 Survey results proved that we are in a very dynamic implementation period of the CA, 

although several MS still seem to be at a very early stage.  
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 Development of district heating was the most relevant topic for 17 participating MS, with 

the largest interest expressed in connection of waste heat and renewable energy sources 

(RES) to the DHC, as well as consumer connections to the DHC network. Increase of CHP 

production was the second ranked policy measure in the survey (16 MS). MS seem to be 

in the early stages of considering location of waste heat generation close to demand and 

location of heat demand close to waste heat sources; these were assessed as less 

important.  

 CHP production is the center of attention for most existing measures. Tax relief, feed-in 

tariffs, certificates and investment subsidies are all commonly used instruments for this 

purpose. Investment subsidies are most frequently used for the support of DHC 

infrastructure, followed by tax relief, planning, promotion and other measures. A very 

limited number of measures are in place to bring together waste heat sources and heat 

demand as this is a rather new policy orientation.  

 Current unfavorable energy market conditions were identified as the most frequent barrier 

for increasing CHP production and development of DHC (17 MS), followed by the lack of 

economic incentives (9 MS) and financial resources (8 MS) and regulatory measures for 

consumer connection to the DHC network. When asked about their planned activities, the 

most frequent MS response (up to 10 MS) was that activities are not yet planned as they 

will be decided based on the results of the CA, in particular in relation to linking heat 

sources and demand. Most new measures or changes to existing measures are planned 

for increasing CHP production (10 MS) and development of DHC infrastructure (7 MS).  

 Only 4 MS are actively using cost-benefit analysis (CBA). A further 16 MS are still in the 

implementation or planning phase and it is not yet possible to assess how CBA has been 

or will be integrated into their national policies as a permanent instrument facilitating 

planning and coordination.  

Tools, guidelines, methods and management of the comprehensive assessment  

EED Article 14(1) requires MS to assess the potential for CHP and district energy. While some 

have made progress in implementing Articles 14 and 15, most CA participants said their greatest 

challenge was meeting deadlines. Other barriers were a lack of resources and uncertainty about 

the process. Tools and methods for undertaking comprehensive assessments and cost-benefit 

analyses existed, but they were not immediately transferable across MS due to language and 

other issues. Several participants expressed concerns about data availability. Regarding district 

cooling, there did seem to be scope for sharing experiences between MS.  

The context for implementing Articles 14 and 15 also varied across MS. Not all MS had 

implemented a large share of their CHP and DH potential and had regulatory and administrative 

frameworks in place. MS with a significant existing DH and CHP sector will have to assess the 

potential for keeping existing customers connected while increasing EE. 

Several MS planned to outsource at least part of the work of undertaking the comprehensive 

assessment. Whichever approach is chosen, it is important to make effective use of existing 

experience, tools and methods across MS. 

Monitoring Issues 

General framework for National Energy Efficiency Action Plans National Energy Efficiency Action 

Plans referred to in Article 24(2) shall provide a framework for the development of national energy 
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efficiency strategies. The National Energy Efficiency Action Plans shall cover significant energy 

efficiency improvement measures and expected/ achieved energy savings, including those in the 

supply, transmission and distribution of energy as well as energy end-use. Member States shall 

ensure that the National Energy Efficiency Action Plans include the following minimum information, 

relating to Article 14: 

3.4. Promotion of efficient heating and cooling (Article 14) National Energy Efficiency Action Plans 

shall include an assessment of the progress achieved in implementing the comprehensive 

assessment referred to in Article 14(1). 

Efficiency in Energy Supply (March 2014)  

A comprehensive assessment of CHP and DHC potential can provide a basis for developing 

efficient and cost-effective ways to implement EE policy. It may also open the market through the 

identification of technical potential, and economic and financial viability potential for increased use 

of CHP and DHC.  

The level of comprehensive assessment implementation varied significantly, with most MS still in 

the early stages at the time of the meeting. Methods also differed. Some MS had applied analytical 

tools to assess energy demand, while others used surveys or meter readings. Many MS faced 

major challenges with lack of data and methodological clarity. Most said the most urgent issue 

was developing the administrative framework for installation-level cost-benefit analysis (CBA). The 

(end of 2015) deadline for the comprehensive assessment was also considered a challenge. One 

tool for CBA analysis was under development by the Joint Research Centre for DG ENER.  

Since climatic, political and regulatory differences mean contexts differ significantly between MS 

across the EU, the key challenges must be addressed regionally. MS in the southern EU only see 

limited potential for CHP and DHC, and assessment was hampered by a lack of data. Eastern 

European MS had precise data from existing systems, but other issues remained. Most other MS 

had GIS-based mapping tools in place.  

Many MS faced a decline in electricity production from CHP following an increase in gas prices 

and a reduction in electricity prices. Also, increased electricity production from RES may reduce 

the future economic viability potential for CHP. The main MS focus at the time of this topic was on 

the promotion of biomass-based CHP. 

Mapping of demand and supply for cooling and heating  

Comprehensive mapping of demand and supply options for heating and cooling is the foundation 

for any assessment of the potential for increased efficiency. The availability of energy demand 

data varies considerably across MS. The best coverage is heating demand in residential buildings. 

Industrial demand and cooling demand are more challenging. Solar and biomass resource maps 

are available in some MS, but information regarding other thermal energy sources such as waste 

industrial heat is generally lacking. 

MS apply different methodologies for assessing heat demand and mapping geographical 

distribution. Few had experience in mapping heating/cooling demand and waste heat, but most 

plan to outsource some parts of this to partners outside government. The role of national 
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authorities is therefore primarily to define the tasks and set the requirements for the tendered 

activities. 

Ensuring Compliance 

There are many ways that member states must report to the Commission, according to the Energy 

Efficiency Directive. 

By 30 April each year as from 2013, Member States shall report on the progress achieved towards 

national energy efficiency targets 

By 30 April 2014, and every three years thereafter, Member States shall submit National Energy 

Efficiency Action Plans. The Commission provided a template for member states to use. 

MSs will also mandate the carrying out of cost benefit analyses whenever existing thermal 

electricity generation installations, industrial installations or DHC networks are planned or 

substantially refurbished 

The EED requires MSs to approach heating and cooling at country level in an integrated way, by 

assessing both heat demand and the potential for HE CHP and efficient DHC to meet this 

assessed demand cost-effectively. 

The CA of the potential for the application of HE CHP and efficient DHC should be based 

on the requirements set out in Annex VIII, which include: 

 Description of heating and cooling and demand forecast for the next ten years 

 (the base year would probably be 2013); 

 A heat demand map of the national territory; 

 Identification of heating and cooling demand that can be met with CHP, including 

 micro-CHP; 

 Identification of additional HE CHP for refurbishment of existing and new 

 generation and industrial installations; and 

 Strategies and policies that may be adopted up to 2020 and 2030 to realize the 

 potential identified. 

 

This CA should also take into account the outcome of the national reports on the CHP potential 

published in the framework of the implementation of the CHP Directive 2004/8/EC53 . The cost-

benefit analysis at territory level establishes the following key elements:  

 System and geographical boundaries;  

 An integrated approach to demand and supply options;  

 A baseline;  

 Alternative scenarios (to include only HE CHP, efficient DHC or efficient individual 

heating/cooling); and  

 A method of calculation that includes:  

o assessment and comparison of total long-term benefits of heat or cooling supply 

options;  

o net present value as evaluation criterion; and  
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o time horizon recommendations: 25 years for a gas-fired power plant, 30 years for 

district heating systems and 20 years for heating equipment such as boilers. 

 
 

 

Flowchart for the decision-making steps under Article 14, COGEN Europe 

In terms of the comprehensive assessment, cooling demand assessment still remains a major 

challenge for most MS. Also at this stage, only a few MS have planned how to make use of the 

comprehensive assessment in developing new policies and regulation.  

Recent approaches and methodologies1 include:  

 Heat Roadmap Europe and its successor STRATEGO have developed approaches for the 

mapping of district heating and cooling demand even at MS level.  

 The GEODH project provides mapping of the potential for geothermal for district heating 

purposes  

 The SDHPlus project provides cases of cost-benefit analysis (CBA) for solar heating plants 

for district heating  
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 The European Commission (EC) has launched a project to develop a CBA tool for use by 

MS in their implementation of art. 14. The current status of the project was presented in 

Milan.  

 

Note: STRATEGO, GEODH and SDHPlus are projects supported under the Intelligent Energy Europe (IEE) 

program of the EC. For more information on the projects see 

http://ec.europa.eu/energy/intelligent/projects/?/page/Page.jsp 

 

EU Experience 

 

Huge untapped potential for efficient heating and cooling in EU  

In February 2016 the Commission published the EU Strategy on Heating and Cooling, its first 

comprehensive plan to tackle the energy used to heat and cool Europe’s buildings. The 

communication is a strategy (not an action plan) aiming to raise awareness of the key issues, facts 

and options for follow-up actions to increase the uptake of efficient heating and cooling in EU.  

Several good practice examples have demonstrated that there is huge potential for efficient 

heating and cooling in the EU. These include: Heat Roadmap Europe (www.heatroadmap.eu); the 

STRATEGO project (http://stratego-project.eu); the Geo-DH project assessing geothermal heat 

potential for DH (geodh. eu); the cost-benefit analysis of the SDHPlus project for Solar DH 

(www.solar-district-heating.eu); the RESCUE project for renewable cooling (www.rescue-

project.eu); CELSIUS (see BOX); and the progRESsHEAT project for local district energy 

(www.progressheat.eu). The results of EU-financed projects could contribute to the successful 

implementation of the CA. 

Good Practice: 

The CELSIUS project  

Led by Gothenburg, Sweden, the CELSIUS project links the spectrum of planning, implementing 

and optimizing new and existing smart infrastructure solutions for heating and cooling. The aim is 

to help the target cities (Gothenburg, London, Rotterdam, Cologne and Genoa) be more EE and 

promote the role of DH in using excess city heat. Demonstrated solutions include heat recovery 

from sewerage systems, use of buildings for short-term storage in DH networks, and waste heat 

from industry. The project offers support through workshops, and a toolbox was developed to 

assist decision makers. Over 50 other EU cities also benefit from CELSIUS support: 

www.celsiuscity.eu. 

Netherlands 

Key goals of the policy  

Energy report 2016:  

Climate goal: CO2 poor /nearly climate neutral in 2050  

Reliable, affordable and clean energy supply for heating  
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Reduction of (own) natural gas  

CO2 reduction main goal  

This means:  

No natural gas in buildings in 2050  

Natural gas for buildings will be replaced in 2050 mainly by reduction demand (insulation),all 

electric (heat pumps), district heating (residual heat, geothermic) and biogas /biomass.  

High temperatures supplies to industries is a big challenge 

Critical success factors  

Energy Dialogue – Items Heating and Cooling  

 Ambition and opportunities  

 Decision making future heat supply, what kind of infrastructure is needed to replace natural 

gas - role local authorities and operators  

 Market model - Financing infrastructure  

 Shift to renewable heat (geothermal heat)  

 Agenda / Agreement (2023 – 2050)  

Netherlands heating policy and art. 14 EED  

May 2016  

Innovation  

Heat map  

http://www.warmteatlas.nl  

Extension to an energy atlas is foreseen.   

District heating potential assessment – Heat Roadmap Europe and STRATEGO  

Heat Roadmap Europe (www.heatroadmap.eu) analyzed the potential role of district heating and 

cooling in the future EU energy system, under 1) today’s energy system configuration, 2) a 

business-as-usual scenario to 2050, and 3) a decarbonized EU energy system that can achieve 

an 80-90% reduction in greenhouse gas emissions. The analysis combined hourly energy system 

modeling of the electricity, heating and transport sectors, with detailed mapping of local heat 

demands and surplus heat resources. The results indicate that under a business-as-usual 

trajectory, district heating can:  

1. Reduce energy system costs  

2. Reduce fossil fuel consumption and imports  

3. Reduce carbon dioxide emissions  

4. Increase renewable energy  

5. Create more jobs in the EU  

The key reason for these improvements in an energy system with district heating (DH) is energy 

efficiency. District heating enables surplus heat, which already exists in the energy system, to be 

captured and moved into buildings, replacing other fuels that are currently used for heat. For 
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example, district heating can capture surplus heat from a power plant, waste incinerator or 

industry, and use this to replace fuels such as natural gas.  

District heating has a very visible and large initial capital cost, primarily due to the development of 

the heating network. However, when the total costs of a district heating system are compared to 

the alternatives, primarily natural gas, our analysis indicates that district heating can reduce the 

costs of the energy system. The heating network may be more expensive than the gas network, 

but the cost of individual heat exchangers is cheaper than individual gas boilers in addition to the 

fact that the cost of surplus heat (i.e. the fuel for district heating) is cheaper than natural gas.  

In the second Heat Roadmap Europe project, the costs of a decarbonized EU energy system were 

calculated with and without the use of district heating. The results indicate that district heating 

could reduce the annual costs of the EU energy system by €100 billion/year. In addition to the cost 

savings mentioned previously, these savings are also possible because the cost of supplying heat 

from district heating proved less expensive than other heat saving options in buildings.  

Many of the tools developed in the Heat Roadmap Europe project are now being translated to an 

MS level in the STRATEGO project (http://stratego-project.eu/) so that a similar analysis can be 

carried out for individual countries in the EU28. The modeling software used in the Heat Roadmap 

Europe project is distributed freely from its homepage (www.EnergyPLAN.eu) and already 

includes many models of individual MS: http://www.energyplan.eu/models/. In addition, the new 

heating and cooling maps developed for the EU are currently being redesigned to provide data at 

MS level.  

These can be accessed from the Heat Roadmap Europe homepage: http://heatroadmap.eu/. 

 Comprehensive Assessment, efficient DHC, Denmark 
 
 Key goals of the policy  
•Milestones up to 2050:  
 

 
 
• Energy agreement, March 2012  

http://heatroadmap.eu/
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Critical success factors

 

 

Innovation  

District cooling (DC) analysis  

Large untapped potential  

 Economically competitive and technically feasible  

 Smart grid advantages  

 Possible synergy with district heating (DH)  

 Main barriers: knowledge, organization and regulation  

 

 

Compliance Issues Related to Article 15 – Energy Transformation, 
Transmission and Distribution 

Program Description 

As the Directive states, “Member States shall ensure that national energy regulatory authorities 

pay due regard to energy efficiency in carrying out the regulatory tasks specified in Directives 
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2009/72/EC and 2009/73/EC regarding their decisions on the operation of the gas and electricity 

infrastructure.” Thus, this article is closely linked with the Internal Energy Market package. They 

are, as the Commission guidance states,  “complementary and mutually supportive.” 

The guidance goes on: 

 

1. Article 15 on Energy Transformation, Transmission and Distribution of the EED and the 

related Annex XI and Annex XII aim at maximizing grid and infrastructure efficiency and 

promoting demand response. The main obligations for Member States in Article 15 are 

to ensure that: 

 

- As regards network tariffs and regulation, 

 National regulatory authorities pay due regard to energy efficiency in carrying out the 

regulatory tasks specified in Directives 2009/72/EC and 2009/73/EC; 

 Incentives in transmission and distribution tariffs that are detrimental to the overall 

efficiency (including energy efficiency) of the electricity system or those that might hamper 

participation of demand response in balancing markets and ancillary services procurement 

are removed;  

 Tariffs allow suppliers to improve consumer participation in system efficiency, including 

demand response, depending on national circumstances; and 

 Network regulation and tariffs fulfill the energy efficiency criteria in Annex XI, taking into 

account guidelines and codes developed pursuant to Regulation (EC) No 714/200935. 

- Concerning demand response, 

 National regulatory authorities encourage demand side resources, such as demand 

response, to participate alongside supply in wholesale and retail markets;  

 Access and participation of demand response in balancing, reserve and other system 

services markets is promoted, requiring that the technical or contractual modalities to 

promote participation of demand response in such markets –including the participation of 

aggregators- be defined; 

 High-efficiency cogeneration operators can offer balancing services and other operational 

services, where technically and economically feasible and subject to the safety and 

reliability requirements of the grid; and 

 Transmission system operators and distribution systems operators, in meeting 

requirements for balancing and ancillary services, treat demand response providers, 

including aggregators, in a non-discriminatory manner (this is subject to technical 

constraints inherent in managing networks). 

- In the operation and design of the gas and electricity infrastructure, 

                                                      
35 Regulation (EC) No 714/2009 of the European Parliament and of the Council of 13 July 2009 on conditions for access to the 
network for cross-border exchanges in electricity and repealing Regulation (EC) No 1228/2003,  OJ L 211, 14.8.2009, p. 15–35. 
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 National regulatory authorities, within the framework of Directive 2009/72/EC and taking 

into account the costs and benefits of each measure, provide incentives for grid operators 

to improve energy efficiency; 

 Rules relating to the ranking of the different access and dispatch priorities, where such 

priorities are granted in their electricity systems, are clearly explained and published; and  

 An assessment and improvement of energy efficiency in the design and operation of the 

gas and electricity infrastructure is undertaken. 

Implementation Issues 

At a meeting in Vilnius in October 2013, sessions of Concerted Action focused on preparations for 

the comprehensive assessment of the potential for CHP and district energy (as required by Article 

14.1 of the Energy Efficiency Directive). Topics for discussion were selected based on the needs 

expressed by MS in a survey held prior to the Vilnius sessions.  

The survey showed that most MS face a number of challenges in implementing Article 15 of the 

EED, although a few MS have already progressed quite far. The greatest challenge is the deadline 

for implementation; this includes:  

 _Assessment of grid efficiency by 30 June 2015 (Article 15.2)  

Demand-side management (DSM) has long been used in the power industry to reduce energy 

consumption and improve efficiency through the implementation of policies and methods to control 

demand. This is usually a task for power companies/utilities to reduce or remove peak load, and 

thus a TD approach. DR however implies a bottom-up (BU) approach: customers manage their 

own consumption to achieve efficiency gains and economic benefits. Since electricity cannot be 

stored economically, grid circumstances and demand can change rapidly, and new infrastructure 

requires major investments, power grids must be planned years in advance to ensure they operate 

reliably in real time.  

DR offers the flexibility to address these challenges at relatively low cost, and pilots have shown 

that tailored stimuli result in consumers changing their behavior and contributing to EE objectives. 

But DR can only succeed if developments in other parts of the energy value chain are considered. 

It is equally important to consider the market model. Enabling DR requires both the removal of 

existing barriers and the promotion of additional programs. It is therefore important to plan the best 

way to take advantage of Article 15 implementation. 

The THINK1 project supported by the Commission has developed a report which provides a 

sophisticated overview of contract types and consumer preferences (risks). MS may use this to 

ensure that end users have choices regarding dynamic pricing and DR so they can fulfill their own 

needs with a customer-friendly offering. 

Infrastructure efficiency potential assessment: This topic was developed in partnership with 

focus area 7 (Efficiency in Energy Supply). EED Article 15(2) requires all MS to assess the 

potential for improved EE in energy grids (electricity and gas), and to specify measures to improve 

efficiency. Few MS have made a comprehensive assessment, but several have undertaken 

initiatives to improve grid efficiency. The identified potential for improvements was distributed 

across a range of measures such as grid re-enforcement, demand response, dynamic tariffs and 

improved access to distributed generators. Annexes XI and XII provide guidance regarding EE 
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requirements, but the framework is too open for interpretation regarding the methodology of 

undertaking assessments of EE potential. MS could benefit from sharing best practices, 

methodology etc. The CA can be a powerful tool here. Regulation and incentives for access to 

distributed generators for heating or cooling could impact on the EE of the system. MS and 

stakeholders such as system operators must take an integrated view of entire energy systems to 

promote cost-effective mechanisms for improving efficiency. The promotion of relevant demand 

responses should also be considered. 

Monitoring Issues 

Energy efficiency in network design and regulation: It is important to consider which measures 

will be implemented and what their impact will be on transport and energy distribution networks. 

Article 15(2b) introduces the concepts of operation and design of the gas and electricity 

infrastructure, while Annex XI and Annex XII aim at maximizing infrastructure efficiency and 

promoting demand response. Smart grids encompassing smart meters monitor and manage the 

transport of electricity from all generation sources to meet varying demand, thus maximizing 

system reliability and stability, and minimizing costs and environmental impact. An assessment 

was made of how to improve network infrastructure and reduce grid losses. 

The unfortunate conclusion drawn from the CA EED plenary meeting in October 2015 was that 

despite the importance of Article 15 (2b), as it is not mandatory, only a few MS have identified 

concrete measures and cost effective investments to improve the efficiency of their network 

infrastructure. Only 9 MS send to the European Commission (Directorate-General for Energy) the 

Assessment foreseen on Article 15 (2b). The UK Assessment on the energy efficiency potential 

of gas and electrical infrastructures in Great Britain should be noted, due to the quality and 

consistency of the final report. 

Classical replacement of equipment is providing a lot of savings. Network reconfiguration, 

balancing three-phase loads, demand side management, reduction of fixed losses, distributed 

generation and the use of renewable energy sources, reactive power management, network 

reconfiguration and power flow controllers are the main measures used for network architecture 

and management solutions. The introduction of smart meters has increased the capability to 

provide such measures. Smart meters are also a prerequisite for providing demand side 

management measures. 16 MS have planned to introduce smart grids in electricity and 11 MS 

smart gas grids. Some elements for smart grids are already installed; however, operational 

measures are less utilized.  

8 MS have also identified measures by other electricity and gas market players, e.g. supporting 

renewables and distributed generation, using energy services and ESCOs, providing regular 

information to consumers or introducing energy saving programs at local levels. These measures 

are supported with various financial mechanisms. Most of these measures are, however, set in 

other articles of the EED but still have a significant impact on energy savings in electricity and gas 

grids. 

Ensuring Compliance 
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Gas and electricity infrastructures in all MSs have a substantial potential for higher energy 

efficiency that needs to be unveiled. Article 15 sets out a number of requirements intended to 

promote efficiency in the transformation, transmission and distribution of energy and to remove 

those incentives in transmission and distribution tariffs that are detrimental to the overall efficiency 

(including energy efficiency) of the generation, transmission, distribution and supply of electricity. 

Specifically, Article 15 sets out that: 

The potential for savings in energy networks is huge. Technical and non-technical losses range 

from 4% to 17% for electricity, and range from 0.2% to 3.9% for gas. Keeping these statistics in 

mind, a key way to improve energy efficiency in network infrastructures is by reducing energy 

waste. There are multiple measures that could be adopted in each MS. Despite the unique 

circumstances of every MS, there are universal measures applicable to all. For example, in the 

case of electricity, loss reduction can be achieved primarily by using low-loss transformers and 

installing larger than necessary conductors to provide energy. In the case of gas, benefits can be 

achieved with investment in maintenance and replacement of older equipment; however, 

innovative solutions will certainly become available in the near future.  

Only measures that can efficiently reduce electricity losses or gas shrinkage with a positive life 

cycle cost should be targeted and these will vary from MS to MS. This brings us to the topic of 

smart grids as the future of energy. As defined by the International Energy Agency, “a Smart Grid 

is an energy network that uses digital and other advanced technologies to monitor and manage 

the transport of electricity from all generation sources to meet the varying electricity demands of 

end-users”. The aim of Smart Grids is to maximize system reliability, resilience and stability and 

minimize costs and environmental impacts by coordinating the needs and resources of end-users 

and generation, grid and market operators. Since smart grids are mainly based on information 

sharing, the new information and communication technologies are their vital enabler. The first 

levels of smartness are ensured by smart meters. Therefore, smart meters have a decisive role in 

the modernization of electricity grids, particularly in the adoption of smart grids. 

By the end of June 2015, MSs shall ensure that an assessment is undertaken of the energy 

efficiency potentials of their gas and electricity infrastructure, and that “concrete measures and 

investments are identified for the introduction of cost-effective energy efficiency improvements in 

the network infrastructure, with a timetable for their introduction”; and  A framework will be 

established for access to the grid and dispatching of electricity for HE CHPs. It requires that, while 

the security of the grid is ensured, TSOs and DSOs:  

 Guarantee the transmission and distribution of electricity from HE CHP;  

 Provide priority/guaranteed access to the grid for HE CHP; and  

 Provide priority of dispatch of electricity from HE CHP.  

Note that CHP cannot take priority over variable RES-E when ranking different types of generators, 

as MSs must ensure that priority access or dispatch for energy from variable renewable energy 

sources is not hampered. The two can be equal. MSs are also invited (but not obliged) to 

particularly encourage priority and ease of access to the grid by small-scale and micro-

cogeneration units and require TSOs and DSOs to reduce the connection and system charges for 

HE CHP that is sited close to demand points. This could be achieved by:  
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 Ensuring that national electricity regulators “encourage demand side resources, such as 

demand response, to participate alongside supply in wholesale and retail markets”, and to 

“treat demand response providers, including aggregators, in a non-discriminatory way”. 

Suggestions include defining technical modalities for participation of these providers in 

such markets;  

 Encouraging demand response, balancing and other operational services, for instance by 

ensuring a market for energy sold at hourly cost and by eliminating entry barriers to new 

operators. A relevant entry barrier is the access to data on grid balancing conditions;  

 Allowing and regulating the availability of time tariff schemes for final consumers; and  

 Allowing time and price signals to create the right context for evaluating investments on 

grid efficiency and sustainability. For CHP units, comprehensive and reasonable costs and 

timetables for grid connection (transparent and non-discriminatory) shall be set at national 

level. 

A lot is happening in energy efficiency in electricity and gas grids. Article 15 (2) has glued all 

related measures under one topic, showing the complexity of measures utilized in the electricity 

and gas sectors. Only the full energy chain covered by the EED has opened up the existence of 

these measures to the public and included them in the energy savings that are now visible.   

Most MS have identified at least one EE measure for improving electricity and gas networks. 

Equipment replacement solutions include EE transformers, expanding the capacity of network 

lines and increasing system voltage. Management solutions include switching off transformers, 

more direct network configuration, new DSM tools, and increased renewable energy penetration. 

Operational solutions include enhancing network stability through distributed generation, and 

switching out under-utilized plants. 

Network Codes developed by the European Network of Transmission System Operators 

(ENTSO-E)  

In 2011 the EU mandated the establishment of European Network Codes as a prerequisite for the 

creation of an internal energy market. These codes would notably ensure security of supply and 

further integrate low carbon generation. The development of these network codes by ENTSO-E 

creates this unique opportunity to fulfill the following Article 15 objectives: enhancing security of 

supply, decarbonizing the energy sector and deploying demand side participation. Among the 

Network Codes developed by ENTSO-E, the Demand Connection Code aims at defining the grid 

connection requirements of demand-side facilities (including end users and/or their household and 

industrial appliances) which are considered as necessary for the preservation or the restoration of 

electricity network stability. This Code is seen as a first opportunity to move away from the old top-

down approach of increasing supply to face the increase in demand. This Code has been identified 

as a priority in the Commission communication on the internal energy market and should be 

finalized in 2013. It must be ensured that the Code embraces the fundamental principles stated in 

Article 15 that all demand response service providers are treated in a non-discriminatory way and 

that demand side participation should be rewarded appropriately. “System services to network 

users” determined by the system operators should indeed be offered and not made mandatory. 

Emphasis should be put on voluntary and rewarding demand response services to ensure 

comparable treatment of demand side with supply side. 
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EU Experience 

Good practices in practice: Germany 

Germany passed a CHP law in summer 2012, with a target of 25% of generated electricity to come 

from CHP installations by 2020 (up from 14.5% in 2010). The KWKG (combined heat and power 

law) features a series of policy instruments to more effectively tap into the national potential for 

cogeneration:  

 Support for cogenerated electricity through differentiated bonus (premium) payments 

depending on the capacity of the CHP plant. In short, bonuses for new and refurbished 

plants will range between 1.8 and 5.41 cents/kWh (see table below). It should be noted 

that the bonus received by CHP operators is complemented by payment from DSOs on 

the basis of both the avoided purchase cost of electricity from the generation mix and the 

distribution grid losses;  

 The total level of support to the sector is capped at €750 million/year;  

 Micro CHP up to 50 kW electricity operators (defined as mini-CHP in Germany) will be able 

to choose between receiving support for ten years and 30,000 full operating hours;  

 Micro CHP up to 2 kW electricity operators (very small CHP in Germany) can opt for a one-

time payment equivalent to the amount of 30,000 full time operating hours;  

 Reaffirmation of the priority access rule for cogenerated electricity (in full parity with 

renewable energy sources);  

 Promotion of the construction and expansion of heating and cooling networks operated 

with heat from CHP plants. Heating networks will receive €100 per meter, up to 40% of 

investment for pipelines below 100 mm in diameter and up to 30% for pipelines above 100 

mm in diameter; and  

 Support for heat storage infrastructure by €250/m3 , up to 30% of investment costs and 

capped at €5 million.  

 

From 2013, EU-ETS CHPs get an additional 0.3 cent (cost compensation). A review of the impact 

of the German CHP Law will be carried out in 2014, and new measures might be put in place if 

CHP market development trajectory is not on track for achieving the 25% target by 2025. 

UK Final Report  

An assessment of the energy efficiency potential of Great Britain’s gas and electricity infrastructure 

As previously mentioned, the final report from the UK on the energy efficiency potential of the gas 

and electricity infrastructure in Great Britain is a very good example of an assessment of the 
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energy efficiency potential of energy network infrastructure for any MS in the context of Article 15 

(2b). This report describes the measures that network companies currently adopt and their 

expected benefits. It also describes various potential measures that might improve energy 

efficiency in future but are currently not commitments of the network companies. Final report: 

https://www.ofgem.gov.uk/publications-and-updates/energy-efficiency-directive-

assessmentenergy-efficiency-potential-great-britain-s-gas-and-electricity-infrastructure 

Smart Metering project for Luxembourg  

Another good example is the project of modernization of the energy metering system in 

Luxembourg. From July 1st 2016, every newly installed or replaced electricity and gas meter will 

be a smart meter (more than 95% of all electricity meters must be replaced by December 31st 

2019 and up to 90% of all gas meters must be replaced by December 31st 2020). Website: 

http://www.luxmetering.lu/ 

 

Further References 

 
http://eedguidebook.energycoalition.eu/images/PDF/EED.pdf 
 

https://www.ofgem.gov.uk/publications-and-updates/energy-efficiency-directive-assessmentenergy-efficiency-potential-great-britain-s-gas-and-electricity-infrastructure
https://www.ofgem.gov.uk/publications-and-updates/energy-efficiency-directive-assessmentenergy-efficiency-potential-great-britain-s-gas-and-electricity-infrastructure
http://eedguidebook.energycoalition.eu/images/PDF/EED.pdf
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ANNEX 5  

Support for Issues Related to Buildings sector 

The Government of Turkey has raised several questions related to programs for improving the 

energy performance of buildings.  

1.   How should the number of the residential buildings to be built within the context of 

urban transformation be monitored on annual basis? 

On basis of the building permits, if ones knows the postal code of the building or if this is required 

by the building permit, it is possible to identify which buildings are located in an urban area. 

The drive to reduce energy consumption and associated greenhouse gas emissions from buildings 

has acted as a catalyst in the increasing installation of meters and sensors for monitoring energy 

use and indoor environmental conditions in buildings. The integration of meters and sensors with 

existing building energy management systems is critically appraised, especially with regard to 

communication technologies and protocols. 

Most of the legislations and policies on energy metering in Europe are in response to the 2010 

Energy Performance of Buildings Directive (EPBD) and the EED (Articles 9, 10, and 11). With 

regards to metering equipment, significant developments have been made in the recent past on 

miniaturization, accuracy, robustness, data storage, ability to connect using multiple 

communication protocols, and the integration with building energy management systems– 

resulting in a range of available solutions, selection of which can be challenging.  

To analyze compliance trends at local level, Municipalities should assess building energy code 

compliance for each building type at each stage (design, construction, prior to occupancy and 

when the building is occupied). A statistically representative sample of constructed buildings for 

each building type should be monitored. Compliance rates could be based on the percentage of 

buildings that pass the assessment and/or the average number of requirements met by each 

individual building. 

A recent report provides a good overview of the monitoring process that is required. 

Monitoring process36: 

The following shows some key steps help to set up a monitoring process:  

1.  Look for existing studies concerning the building stock, building codes etc., review them 

and build upon their findings  

2.  Conduct a compliance survey.  

I. Potential target respondents: - Code officials - Contractors  

II. Potential subjects for the interview - Enforcement practices (awareness of) - Perceived 

Barriers - Potential solutions and current best practice III. Potential means - Telephone 

interview - Online questionnaire - Targeted mailing  

                                                      
36 Case study on evaluation of energy building codes in emerging countries, Adel Mourtada, ECOTECH, April 2016, for World 
Energy Council and ADEME, https://www.wec-policies.enerdata.eu/Documents/cases-studies/WEC-case-study-Energy-Building-
Codes.pdf 

https://www.wec-policies.enerdata.eu/Documents/cases-studies/WEC-case-study-Energy-Building-Codes.pdf
https://www.wec-policies.enerdata.eu/Documents/cases-studies/WEC-case-study-Energy-Building-Codes.pdf
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3.  Evaluate enforcement results (e.g. building permits and on-site inspection reports if 

available)  

4.  Consider the local conditions – what is a typical challenge in local construction and how 

has it been dealt with? 

Assign an independent institution for the evaluation process  

To ensure neutrality, an independent institution, which is not in charge of any other policy cycle 

steps, should monitor the evaluation process. Ensure that all necessary data is available; create 

communication channels between verification and evaluation entities for data sharing.  

Evaluate and Report – inform to take action  

Regular reporting: A summary of the findings should be submitted regularly (e.g. half yearly) to 

the government institution in charge.  

Change / amend policies according to results 

Already at earlier stages it should be ensured that policies can be changed and reviewed 

according to the evaluation results. Evaluation of EBC is needed for future upgrading of energy 

performance of buildings. 

Case study Ireland 

The Eco-village of Cloughjordan has constructed around 8,200 m2 of new, efficient residential 

buildings, a community hostel of 588 m2 and a Community Enterprise Centre of more than 500 m2. 

The average energy performance of the residential buildings is 53 kWh/m2/year, 24% better than 

the SERVE targets of 70 kWh/m2/year. 

BER assessments are available for 30 of the 50 new buildings; the figure below shows that the 

new buildings are rated between A2 and B2 37. 

  

                                                      
37 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013 

Figure 10: Rating of the first 30 ECO Village buildings (left) BER rating 

scheme (kWh/ m2/year) (Left) 
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In 2011 and 2012, each of the monitored Eco-Dwelling’s energy consumption in kWh was recorded 

monthly. The dwellings’ heating and cooling degree-days were adjusted to data from the local 

weather stations.  The data from the monitoring found that: 

 The average consumption for 31 houses is approximately 8,109 kWh per year  

 All of the figures are below the 70 kWh/m2/year (SERVE target) 

 The average heating energy consumption in 25 buildings is around 45 kWh/m2/Year 

 The house with the lowest consumption) is a passive house 

  

The graph below shows the heat energy consumption of the monitored dwellings. 
 

 

Figure 11: Distribution of heat consumption 2011-2012 (25 Eco Village Buildings).38 

 

The graph of the electricity consumption for 32 monitored eco-buildings in the Eco-village can be 

seen below. The building with the highest consumption among these buildings is the Eco-Hostel. 

 

                                                      
38 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013. 



  
 
 
 
 

 

 

Page - 144 - 

 

Figure 12: Electricity consumption for buildings in the Eco Village 2011/2012.39 

Case study Spain 

A key contributor to the change in direction of energy administration in Zaragoza is the EU-funded 

RENAISSANCE project that has triggered new bioclimatic construction activities and 

demonstration projects based on energy efficient design and energy savings.  Additionally, the 

Zaragoza Municipal Housing Society (SMZV) undertook a "Retrofit studies and proposals of 21 

urban complexes of Zaragoza" that explains the benefits of energy renovations for social and 

environmental wellbeing.  This resulted in financial grants being provided to SMZV to undertake 

social renovation projects in communities of Zaragoza. 

The RENAISSANCE project was set up to promote the adoption of high-energy performance 

criteria for new and existing buildings and increase the use of renewable energy, both to show 

that building innovation and significant savings are technically achievable in the semi-arid climate 

of Zaragoza.  An important aspect of the project was the comprehensive showcase program for 

Research and Technical Development (RTD) and dissemination of activities.  An important aspect 

of this project is the research carried out on energy performance monitoring, socio-economical 

studies and software design in order to ensure the building districts are constructed in a holistic 

manner while integrating renewable energy systems on a neighborhood scale. The project has 

been carried out in two districts of Zaragoza with complementary approaches: 

 Valdespartera district is an ancient military precinct in the suburbs that has been 

transformed into a new bioclimatic neighborhood with 9,650 social housings. In 

Valdespartera, specific actions have been taken to develop 616 bioclimatic apartments, 

with a total floor area of 64,027 m2, additionally an interpretation center on urban 

sustainability (CUS) has been built.   

 The “Picarral” neighborhood was planned in the 1940’s during the rural-urban migration 

with very poor quality construction. This area involves the renovation of social housing 

buildings and a public school. The working class mainly occupies the “El Picarral” 

neighborhood.  This pilot project involves the bioclimatic refurbishment of 70 social 

residential buildings and a public school. 

                                                      
39 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013. 
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The monitoring campaign:  A vast monitoring campaign was linked to the RTD of the 

neighborhoods to look into consumer behavior and techniques of the building design process.  

The objective of the monitoring campaign was to provide adequate training and information to the 

inhabitants of the bioclimatic buildings in order to ensure the full energy savings potentials of the 

buildings are realized. Over 200 real-time monitoring systems were installed in apartments, 

providing aggregated information on building groups and allowing the evaluation of energy system 

performance and construction problems linked to improper consumer behavior.  The findings of 

the study helped to improve the construction of the buildings and were disseminated by creating 

an online system to provide user specific recommendations to avoid energy consuming behaviors. 

Case study Denmark and Portugal 

Declaration of Energy Efficiency before the construction: In Portugal and Denmark the building’s 

energy efficiency must be declared before the building is constructed. This can be done by either 

the architect or the contractor. After construction, a certificate is to be issued by independent 

consultants including a review of the self-declaration. If the building fails to comply with the 

regulations, the use of the occupancy permit needed to use the building can be rejected, until an 

adequate efficiency level is accomplished. In Denmark all new buildings are inspected by an 

independent consultant, who makes calculation based on the self-declaration of the building used 

for the building permit, and a visual inspection on site which checks the actual insulation, glassing 

and installed products. Occupancy of the building can only occur once compliance with the building 

codes is validated. 
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2.   How will the number of the houses that insulate and perform energy efficiency works 

be monitored on annual basis? 

Monitoring the number of renovated houses is trickier than new buildings as this can’t be directly 

linked to the building permit. However, a possible source of information could be the number of 

subsidies that are given, if a country were to grant such subsidies. Most people undertaking a 

renovation will require the subsidies, so they can register and this information can be used, it 

should be more or less accurate.  

Case study Austria 

There is a list of on-going individual initiatives in the Austrian provinces. Salzburg, for example, 

provides a cost-free online energy accounting system for building owners and managers.  This 

way, the energy consumption of buildings can be monitored both by the owner and by the province. 

There are over 275 buildings in this program. 

This program encourages the stakeholders to enter the real energy consumption of their building 

into the database and to obtain an annual or monthly overview of their energy consumption. By 

this initiative, the energy consumption of buildings can be monitored both by the owner and by the 

province40. The aim of this initiative is to raise the awareness of the consumers and thus to 

increase renovation activities. 

Case study UK 

In the UK, sub-metering and control requirements are included in the Building Regulations Part L 

while building energy labeling is covered by the Energy Performance of Building Regulations 2007. 

The UK Smart Metering Implementation Plan covers the roll-out of smart gas and electricity meters 

to all homes and businesses by the end of 2020.  

Case study – building passports 

A Building Renovation Passport is defined as a document - in electronic or paper format - outlining 

a long-term (up to 15 or 20 years) step-by-step renovation roadmap for a specific building, resulting 

from an on-site energy audit fulfilling specific quality criteria and indicators established during the 

design phase and in dialogue with building owners. The expected benefits in terms of reduced 

heating bills, comfort improvement and CO2 reduction are a constitutive part of the BRP and are 

explained in a user-friendly communication. The renovation roadmap can be combined with a 

repository of building-related information (logbook) on aspects such the energy consumption and 

production, executed maintenance and building plans. 

On-site data gathering is the first step towards the creation of a BRP. The data processing can 

change according to each model (e.g. by using a dedicated software or by adapting the existing 

energy audit software). The outcome of step 1 and 2 is a comprehensive step-by-step renovation 

roadmap, with tailored solutions aiming at achieving deep-staged renovation. 

In its most recent study, BPIE suggests to evolve EPCs into Building Renovation Passports. Based 

on three examples of “Building Renovation Passports” in the Belgian region of Flanders 

(“Woningpas”), France (“Passeport Efficacité Énergétique”) and Germany (“Individueller 

                                                      
40 Right now over 1,500 buildings are participating in this programme. 
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Sanierungsfahrplan”), building renovation passport are centered around the combination of 

technical on-site energy audits and quality criteria established in dialogue with building owners. 

The result is a user-friendly long-term roadmap that owners can use to plan deep renovations, 

gather all relevant building information in a sole place and get an up-to-date screenshot of the 

building across its lifetime, with information about comfort levels (air quality, better daylight entry, 

etc.) and potential access to finance. 

Flanders, France and Germany have all developed initiatives revolving around the concept of 

“building renovation roadmap or passport”. These initiatives provide a good overview of the 

process supporting the creation of a Building Renovation Passport and as they cover the main 

issues that need to be addressed for its development and implementation. In the three cases, 

public authorities have shown interest for this concept (France) and have supported or driven 

(Flanders and Germany) its development. 

Case study – Germany 

The Individueller Sanierungsfahrplan (iSFP) is part of the National Energy Efficiency 

Programme13 and of the "Federal Efficiency Strategy for Buildings" (ESG) published in December 

2015. 

The concept of “individual renovation roadmap” was initially developed and tested on a small 

scale15 in Baden-Wuerttemberg and is now adapted for an application in the entire country. 

The concept has been developed on behalf of the German Ministry of Economic Development 

and Energy by a consortium of institutes including Ifeu (Institute for the Energy and Environmental 

Protection), Dena (the German Energy Agency) and the Passivhaus Institute (Passive House 

Institute) and it is currently being finalized. 

In Germany, EPCs are not considered reliable enough to stimulate renovation and are often 

viewed as an administrative obligation. On the other hand, there is a strong culture of on-site 

energy auditing, but the very detailed standardized reports delivered to building owners (up to 150 

pages) are often left unread and do not promote long-term renovation. 

The iSFP has been designed to overcome these barriers: it is more compact, future-oriented and 

takes into account customers’ needs. The result is a user-friendly tool that includes both short and 

long-term measures and suggests ways to avoid lock-in effects. 

Behind this tool is the idea that building owners must be given the appropriate means to turn 

renovation from “a nuisance that I have to endure” (I have to renovate) into “an opportunity to 

improve my house and my living environment” (I want to renovate). 

The building owner is put at the center of the process and involved in an open discussion with the 

energy auditor. The individual approach is considered key for the success of the iSFP. 

 

Case Study – Woningpas (Dwelling ID), VEA – Flanders, Belgium 

VEA, in strong cooperation with a wide network of stakeholders (see page 22), is developing the 

“Renovation Pact” (2014-201821), that should lead to a thorough improvement of the energy 

performance of the Flemish housing stock. One of the main actions foreseen in the pact is to 
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create a so-called “renovation advice” by 2018 (renovatieadvies), integrated with the first version 

of the digital logbook (called Building Passport Light) by 2018. The renovation advice aims to give 

property owners an insight into the logic of renovation steps as a means to achieve Flanders’ long-

term objective of an energy-efficient housing stock: by 2050, the existing building stock should 

become as energy-efficient as new buildings today (E6022).  

The long-term goal of the Flemish renovation pact is to improve the energy performance of the 

existing housing stock. To visualize this path, VEA is also developing a digital logbook (called 

‘Building Passport’) to accompany the renovation advice and EPC+. The ‘Building Passport’ is a 

unique digital document for each house, that can be consulted by the property owners and 

authorized third-persons (e.g. craftsmen, architects, energy experts, notaries24). The passport will 

follow the long-term evolution of each house by collecting data on energy performance, renovation 

advice, housing quality, other building features (stability, durability, water, installations, humidity, 

etc.) and other data related to the property that the building owner can safely collect and save25. 

Building owners will be able to visualize their current energy consumption, as well as the potential 

savings and the proposed roadmap. 

Case study – passeport efficacité énergétique, P2E (Energy efficiency passport) – France 

The Energy Efficiency Passport is a web platform offering three independent but connected areas 

to three groups of users: owners, auditors and craftsmen, and renovation professionals. The 

concept was developed by the Shift Project33 and a group of building specialists and professionals 

(see list on page 28) between 2012 and 2014 in the attempt to unlock the thermal renovation of 

buildings, identified as an imperative step towards decarbonizing the economy 34. Testing and 

implementation were assigned to Expérience P2E (P2E), an organization recently created to this 

effect. Founding members of P2E are the Shift Project, Cercle Promodul, EdF, Saint-Gobain and 

Schneider Electric. The review below is based on a series of documents provided by the Shift 

Project team and a series of exchanges with P2E’s Project Leader. 

In 2015, the Energy Transition Act (Loi de Transition Energétique et pour la Croissance Verte, 

LTECV) contributing to the objective to bring the French building stock to the nZEB level by 2050 

provided a clear regulatory signal to all stakeholders: 

 By 2025, all class F and G buildings have to be renovated. Improvements should be close 

to the performance of a new building; 

 By 2050, all buildings must be in class A or B (based on the French EPC), reaching BBC37 

levels or equivalent); 

 The LTECV also mentions that, as of 2017, a tool called “carnet numérique de suivi e 

d'entretien du logement” (a digital notebook for the monitoring and maintenance of 

dwellings) should be deployed for each new building (as of 2026 for existing buildings). 

The Energy Efficiency Passport suggests a pragmatic approach, building upon the notion of 

“energy efficiency reflex”, namely the maximization of the opportunity to trigger energy renovation 

every time maintenance work is done in a building38. Using any type of renovation or maintenance 

work as a trigger to install energy-renovation measures helps promoting energy efficiency among 

building owners and professionals and may generate higher levels of renovation. 
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The web-platform is linked to a page where all relevant files and documents regarding the 

building’s maintenance, equipment replacements and renovation can be stored. 

In addition, the data collected through the passport will be made anonymous and made available 

in a public database used to gather information and statistics about the type of works planned 

and/or implemented, and the most popular measures every year. Issues surrounding data 

accessibility and data privacy and consumers’ protection laws will have to be considered and a 

dedicated working group will dive further into the matter. 

P2E does not plan to fully develop a building logbook but will contribute to the Energy Performance 

and Renovation component of the so-called ‘Carnet numérique de suivi et d’entretien du logement’ 

(Digital notebook for building’s operation and maintenance), which covers all aspects related to 

buildings and of which the French government has proprietary rights. 

Case study – Types of measures that can allow for monitoring of energy efficiency works 

All Member States have reported financial and fiscal measures supporting energy efficiency 

improvements in the residential and service sectors. These are typically offered in the form of 

grants and subsidies. Tax relief on energy efficiency upgrades for households are available in 

Greece, France, Denmark, Finland, Italy, the Netherlands and Portugal. In Italy, the tax credit 

scheme for building renovations constitutes one of the 3 biggest measures in terms of expected 

energy savings in 2020. Loan programs are offered by a few Member States (France, Greece, 

Germany, the Netherlands and Portugal). Germany has had a long successful tradition with grants 

and loans through its KfW scheme, which provide support for renovations achieving various "KfW 

Efficiency House" levels; the most ambitious one being the KfW Efficiency House 55 representing 

55% of the maximum primary energy requirement set for a new building. 

Six Member States (Austria, Denmark, Estonia, Germany, the Netherlands and Sweden) have put 

in place energy taxes above the EU minimum required level, which aim to improve the cost-

effectiveness of measures aimed at energy efficiency and promote more efficient use of energy 

(including households) through behavioral change and investments in energy efficiency. 

Market-based instruments in the residential and services sectors are mainly in the form of EEOSs. 

Austria, Flanders region of Belgium, Bulgaria, Denmark, France, Italy, Ireland, Latvia, 

Luxembourg, Malta and the UK have energy efficiency obligation schemes which target these 

sectors. 

3.   How will the energy efficiency measures implemented within the scope of municipal 

services be monitored on annual basis? 

The central government can more easily implement ways to force the municipalities to fill the 

statistics, than to implement such things for all people.   

The EU’s EED sets the obligation for MSs to renovate 3% of the central government building stock 

annually.  This will take it well beyond the 2020 target date for energy savings.  It is assumed that 

the renovations will continue until completed. Everything is included in meeting the 2020 

objectives. Article 5, paragraph 3 states: “For the purposes of paragraph 1, by 31 December 2013, 

Member States shall establish and make publicly available an inventory of heated and/or cooled 
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central government buildings with a total useful floor area over 500 m2 and, as of 9 July 2015, 

over 250 m2, excluding buildings exempted on the basis of paragraph 2.”41    

Case study USA  

In the USA, the Energy Policy Act 2005 and the Energy Independence and Security Act 2007 

introduced metering requirements for federal buildings. Most of US states, cities and districts have 

adopted the International Code Council's International Energy Conservation Code (IECC) as their 

basis for building energy regulations and have also introduced enhanced requirements.  

Case study China42  

                                                      
41 http://www.ieppec.org/wp-content/uploads/2016/05/Paper-Bertoldi-2.pdf 
42 https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf 

http://www.ieppec.org/wp-content/uploads/2016/05/Paper-Bertoldi-2.pdf
https://www.iea.org/publications/freepublications/publication/PolicyPathwaysModernisingBuildingEnergyCodes.pdf
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Chinese governmental monitoring of local municipalities’ compliance-checking In 2005, the 
Chinese government launched numerous national policies and projects to enforce the 
implementation of building energy codes. The first step was the “Code of Acceptance”, adopted in 
2007 to address compliance during the construction stage. The Code of Acceptance makes 
compliance with building energy efficiency requirements mandatory once the construction project 
is completed. It includes specific provisions to comply with building energy code requirements 
related to walls, curtain walls, doors, windows, roofing, flooring, and heating, ventilation and 
cooling systems. Since the adoption of the Code of Acceptance, developers must demonstrate 
that their projects comply with building energy codes at the design and construction stages. To do 
so, they hire a certified drawing inspection company once the architectural plans have been 
drafted. The selected drawing inspection company analyses the drawings, using compliance 
software, and issues a compliance report which is then sent to the developer and the local quality 
supervision agency. The construction permit is issued by the local construction administration 
department, based on the drawings and assessment of the compliance report carried out by the 
local quality supervision agency. During the construction stage, the developer hires an engineering 
supervision company, different from the drawing inspection company, to supervise the 
construction company, conduct on-site inspections in order to ensure that the construction 
complies with the building energy codes requirements. Inspections are scheduled and continue 
throughout the construction stage. The local authority’s quality supervision agency conducts both 
scheduled and random inspections during the construction stage. In the case of non-compliance 
with either the building energy code or the Code of Acceptance, the construction company is 
ordered to improve its work to meet compliance requirements. Once the construction project is 
completed, the local construction department issues an occupancy permit based on the report 
prepared by the local authority’s quality supervision agency. Compliance-checking is required for 
any new residential community of 50 000 m2 or more. For non-residential buildings, compliance-
checking is mandatory for projects with a total investment over USD 49 000 as well as for projects 
supported by foreign aid and loans. In addition to compliance-checking by local authorities, the 
government has organized annual inspection campaigns to assess energy requirement 
compliance since 2005. For the purpose of such inspections, cities are selected on a random basis 
but the capital city of every province covered by the inspection campaign is automatically included. 
Small cities and rural areas are usually not included. The annual inspection campaigns are 
conducted by government officials and building energy code experts from research institutes as 
well as local code officials (who do not inspect their own provinces, cities or counties). The 
inspection checks if building energy codes and other buildings energy efficiency policies have 
been implemented properly. The annual government monitoring checks the submitted drawings 
and software calculations; in some cases on-site visits are also conducted. If a project fails the 
random on-site inspection, non-compliance documents are issued. It gives recommendations on 
how to improve compliance. The construction company has 30 days to correct the failure and 
report back to the Ministry of Housing. If, after 30 days, the building still fails, the construction 
company is fined. Penalties for non-compliance are specified in the Energy Conservation in Civil 
Building Law issued in 2006. 

Developers are fined between USD 33 000 and USD 81 000 if there is evidence that they directly 

or indirectly encouraged the building architecture firm and/or construction company to violate any 

mandatory requirement in building energy codes. Architecture firms are fined between USD 16 

000 and USD 49 000 if drawings do not meet the energy requirements specified in building energy 

codes. If the architecture firm fails to correct flaws three times over two years, it is suspended and 

its qualification downgraded or revoked. 

Construction companies are responsible for rectifying any flawed construction activity detected by 

the inspection company. In the case of serious violations, the construction company must pay 2% 
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to 4% of the construction contract costs as a penalty. The certification of the violating company 

may also be downgraded or suspended. Compliance results and enforcement actions are made 

available online on a government website. Since the Code of Acceptance has been adopted, 

China has experienced improved compliance rates in urban areas. The need for compliance-

checking and building energy code enforcement was reaffirmed in the 12th Five-Year Plan. 
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4.   How will the power of the renewable energy systems integrated with the buildings be 

monitored on annual basis? 

For electricity, some kind of authorization is needed, so normally it is easier to monitor this 

integration. For other types of renewables such as biomass or heat pumps, it's more difficult. The 

easiest way would be to count on statistics from the suppliers, if they are willing to give provide 

these, or by surveys on a limited number of people and extrapolation. 

Case study Germany43 

The German case studies cover a medium-sized city (Ludwigsburg) and two city quarters under 

development (Munich) as well as a recently built (Ostfildern). Although in all cases, solar 

technologies have the highest potential for decentralized renewable supply, the main renewable 

sources used are biomass and deep geothermal energy, the main reason being today's cost-

effectiveness. The Munich case study showed that deep geothermal energy can produce 

renewable heat at less cost and emissions than biomass or conventional fuels, but there is no 

renewable contribution to the electricity demand. The 350 ha development will rely on large-scale 

photovoltaic (PV) integration for a renewable electricity contribution. In the low energy building 

quarter of Ostfildern, a biomass cogeneration plant covers 80% of the heating and 35% of the 

electricity consumption. Another 45% of the electricity consumption could be theoretically covered 

by rooftop PV. The monitoring results show that even on a city quarter scale, it is very difficult to 

achieve a 100% renewable supply of heating and electricity, if the consumption levels stay at 

current levels. 

To obtain significant CO2 reductions in municipalities, the process should be organized in four 

steps: All process steps were analyzed for all three case studies considered. Monitoring of 

renewable system performance and building energy efficiency was not possible for the new district 

development in Munich, which is still under construction. 

1. Energy auditing: Auditing on a city scale should be the first step to determine the status 

quo [16]. 

2. Energy potentials analysis: Both energy efficiency and renewable energy potentials in the 

urban area have to be carefully analyzed. 

3. Targets of urban energy development: Connected with a comprehensive urban 

development plan targets should be defined and strategies to achieve them within a 

specified period. 

4. Implementation strategy: Finally, the measures and the implementation strategy have to 

be defined. Monitoring is required to evaluate the progress. 

The third German case study has been investigated during a European-funded demonstration 

project for 6 years, so that detailed information about the building energy consumption and the 

renewable supply systems are available. The case study area analyzed is located in the German 

town of Ostfildern at the southern perimeter of the city of Stuttgart and the neighborhood 

investigated is the Scharnhauser Park. The area is a former military ground and has been 

developed since 1992. The area has 150 ha and includes public spaces, 90 000 m² of commercial 

area and several housing types such as multi-family apartment blocks, row houses, public 

                                                      
43  https://academic.oup.com/ijlct/article/9/3/202/808652/Large-scale-renewable-energy-integration-within 

https://academic.oup.com/ijlct/article/9/3/202/808652/Large-scale-renewable-energy-integration-within
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buildings and some single family homes. The project is part of a large European funding initiative 

named CONCERTO, which supports concepts for city neighborhoods with high energy efficiency 

and renewable integration in 58 communities in Europe. Figure 6 shows the area of study with a 

general view of Scharnhauser Park. The heating and cooling loads as well as the electric energy 

consumption of these buildings were continuously monitored from 2005 to 2010. New buildings 

were constructed with a low energy standards, and the generation system that provides electric 

energy and district heating for the area is based on a cogeneration plant based on local biomass. 

Over a period of 7 years, all auxiliary supply of the biomass plant has been monitored. As the ORC 

module had low operation hours and often runs in part load conditions, the own auxiliary 

consumption of electricity of the whole plant including the combustion process is high. In total, the 

own electricity consumption compared with the electric energy fed to the grid was 28% in 2007 

(939 MWh out of 3327 MWh electricity feed in) and 30% in 2008 (1044 MWh out of 3527 MWh). 

Case study Ireland 

The SERVE44 region is located in North Tipperary, Ireland, and through the implementation of 

sustainable actions, such as energy upgrades for existing dwellings, installation of renewable 

heating systems, the installation of a district heating system and the development of the ecovillage, 

the region is set to be the frontrunner in sustainable energy practices in Ireland.  Population 

distribution in the region shows that most of the population is based in very small settlements and 

villages and only two divisions, Nenagh and Borrisokane, have more than 1,000 inhabitants. 

Therefore the integration of sustainable practices focusing on rural development is integral to the 

success of the SERVE region.   

In recent years, there has been an increase in population of 6.4%, compared to 2006, and North 

Tipperary is experiencing increased urbanization and suburbanization. In particular, Neenah has 

experienced a population increase of 7,995 people.  Inhabitants of the SERVE region 

predominantly live in owner-occupied homes (circa 80%), however, compared to the Irish average, 

more homeowners in the SERVE region own their houses outright (42% compared to the Irish 

average of 34%).  This is beneficial to the SERVE project as owner-occupiers are more likely to 

invest in energy saving and renewable energy upgrades and equipment as they are able to recover 

the costs of their investment.  The age of the household inhabitants in the SERVE region generally 

reflects the Irish national household age, however, in the pre-1919 housing it is significantly higher 

in the SERVE region, see graph below.  These dwellings are good candidates for basic efficiency 

measures to realize large energy savings. 

                                                      
44 The Sustainable Energy for the Rural Village Environment (SERVE) project ran from 2007 to 2012, http://servecommunity.ie/ 
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Figure 13: Permanent private households by year built45 

 

The SERVE project offered the area a comprehensive retrofitting scheme whilst integrating 

renewable energy, and an ecovillage of Cloughjordan.  The households who did not benefit directly 

from the renovation grants could benefit indirectly from micro-wind turbines and PV panels.  The 

geographical spread of the SERVE project can be seen in the map below.  It can be seen that 

most of the projects are situated in and around Nenagh, the most urban area of the project, 

representing the most densely populated area of the SERVE region. 

Urban Plan of the SERVE project (monitored houses in the project) 

The monitored houses ended by being filtered by ability to arrange Internet connectively to the 

monitoring system.  Therefore the spread of houses that were monitored tended to be closer to 

the urban center.   

Key: the colors of the markers indicate: 

 Green - basic monitoring 

 Blue - desegregated electricity monitoring 

 Yellow - Solar monitoring 

 Red - boiler efficiency monitoring 

                                                      
45 Central Statistics Office 2011 
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Figure 14: Geographical spread of monitored houses in the SERVE project.46 

 

The main objective of the SERVE project was to showcase that the optimization of the building 

sector of whole communities and villages is more efficient than individual building measures 

through the demonstration of best practice examples of energy renovations, new eco-building 

constructions and state of the art renewable energy technologies.  The project ran from 2007 to 

2012 and aimed to cover a total of 635 buildings to set new standards of energy performance 

design and renewable energy supply in rural Ireland.  The SERVE project has the following key 

objectives: 

 Create a region in North Tipperary that is a leader in implementing sustainable energy 

actions 

 Reduce the energy consumption in 400 existing buildings by improving their energy 

performance through insulation and heating control measures 

 Increase the use of renewable energy technologies by supporting the installation of 

renewable energy heating systems and demonstrating the use of electricity from micro-

wind turbine sites 

 Utilize technical and socio-economic expertise from European Partners to monitor 

performance and impacts in the region and to disseminate the results widely 

 Provide training and information within the SERVE Region to stimulate further action in the 

field of sustainable energy  

The SERVE building standards were: 

 The refurbishments - to be in line with 2006 Building Regulations (40% reduction in 

energy use) 

 Renewable energy systems in existing buildings - to increase the renewable energy 

supply by 200% using wood pellets and solar systems 

 The new buildings in the Eco-Village of Cloughjordan - to have an energy performance 

that is 30% better than the 2006 Building Regulations (a minimum Delivered Energy Rating 

of 77kWh/m2/year) 

 

Ambitions of the project 

                                                      
46 SEAI-Report, 2010. 
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The SERVE project in North Tipperary is a model for sustainable development and fulfills a number 

of ZED requirements, such as social engagement, economic efficiency and environmental impact.  

Some of the project’s successful ZED indicators are discussed below. 

Monitoring – Technical success factors 

Reliable and effective monitoring was essential to the project and a condition for funding.  To 

defray the costs of this, the SERVE project arranged co-funding with SEAI, who also require sound 

monitoring to meet their own objectives.  The comprehensive monitoring in each house was new 

to Ireland, domestic systems involved multiple meters for electricity, gas and renewables, data 

from which was transmitted via broadband to data-base automatic capturing of consumption and 

also logged in households.  Human resource costs for this monitoring was high. 

In addition, a graphical indicator, based on BER and color-coded energy labeling, was used to 

demonstrate average energy use within the SERVE project in comparison with national figures. 

This was a clear and interesting way of demonstrating the benefits of the project. 

 

 
Figure 15: Graphical indicator of the BER performance indicator, color coordinated. 47 

 

Building Energy Rating 

Building Energy Ratings (BER) are compiled for all renovated (353) and new (ECO Village) 

dwellings using National energy rating software (DEAP - Dwelling Energy Assessment 

Procedure).  The BER is an assessment of the energy performance of a specific household based 

on energy use for space heating, water heating, ventilation, energy use in pumps, fans and motors, 

and lighting. It is calculated on the basis of standard occupancy, based on m2 of the dwelling. The 

PRE BER data has been calculated based on: 

 Primary system = Oil: calculated according to oil bill analysis  

 Secondary System = solid fuel: calculated as 10% of net heat demand for space heating 

(net heat demand for space heating is calculated in relation to main water heating system 

percentage in DEAP)  

 Electricity for lighting, fans, pumps: according to DEAP  

                                                      
47 SEAI-Report, 2010. 
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 Secondary hot water supply: according to theoretical BER calculation (mainly use of 

electricity for hot water heating)  

The POST BER data is based on: 

 Main system = Oil: calculated according to measured energy and fuel conversion factors 

(factor-expressing liters of oil to equivalent in kWh used by the oil burner - l/kWh. The 

calorific value of 1-liter oil is set at 10.18 kWh  

 Secondary System = solid fuel: assessed 

according to secondary fuel survey (70 

houses)  

 Electricity for lighting, fans, pumps: according to 

DEAP  

The BER is expressed as primary energy use per unit 

internal floor area per year (kWh/m2/ annum). The figure 

to the right shows the different Building Energy Rating (BER) 

Dwellings Energy Assessment Procedure (DEAP) scale.  

Essential outputs from the BER scheme (pre and post) in 

particular include 48:  

 Elemental U-Values (W/m2 K)  

 BER (kWh/m2/year)  

 Delivered Energy (kWh/m2/year)  

 CO2 (tonnes/m2/year)  

 Boiler efficiency  

 % RES supply  

 

Renovation 

The SERVE retrofitting objective was to complete a holistic renovation of buildings, avoiding 

individual energy saving measures in order to avoid high interaction costs with low energy savings.  

Therefore SERVE funding was offered by the North Tipperary County Council, with its partner 

Tipperary Energy Agency, in the form of a Grant Scheme (Energy Efficiency and Renewable 

Energy) that could be received on the condition that mandatory holistic measures were taken and 

linked to the energy performance of the building before and after renovation. 

Residential Buildings 

The outcome of the renovated buildings can be seen in the BER DEAP data table below which 

shows residential buildings’ average BER scores before and after the renovations. 

 
 
 
 
 
 
 

                                                      
48 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013 

Figure 16: Building Energy Rating 

(BER) Dwellings Energy 

Assessment Procedure (DEAP) 

scale.   
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Table 8: BER DEAP data table49 

 

The monitoring analysis indicates that the SERVE renovation targets have been met and the total 

energy savings of the buildings are in line with the 2006 Building Regulations.   The tables below 

show the figures from the BER assessments of the 353 buildings renovated in the SERVE scheme 

in delivered energy and net heat demand. 

 

Table 9: DEAP data for all retrofitted residential buildings – Delivered Energy50 

 
  

                                                      
49 SERVE CONCERTO SERVE ENERGY ANALYSIS, 2013 
50 SERVE CONCERTO SERVE ENERGY ANALYSIS, 2013 
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Table 10: DEAP data for all retrofitted residential buildings – Net Heat Demand.51 

 

The tables above show that the savings in the renovated buildings is 48% in fuel consumption and 

38% in final energy net heating demand.  The theoretical figures from the BER assessments 

provide an indication of the energy performance of buildings, however, actual energy savings will 

depend on the occupant behaviour, and, for this reason, 70 renovated dwellings were monitored 

to compare the results with the BER assessment. These 70 monitored dwellings give similar 

results to the BER assessments.  The table below shows that the average delivered energy per 

floor area (m2) of 37 of the monitored dwellings is close to the DEAP data and below the SERVE 

target. 

 

Table 11: Delivered Fuel Heat Energy according to DEAP and monitored data (37 houses)52 

 

Similar information is provided for the 70 monitored dwellings with valid data for the secondary 

fuel survey.  

Table 12: Delivered Fuel Heat Energy according to DEAP and monitored data (70 monitored 

retrofitted residential houses)53 

 
 
 
 
 
 

                                                      
51 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013 
52 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013 
53 SERVE CONCERTO, SERVE ENERGY ANALYSIS, 2013 
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Of the 57,000 m2 of renovated buildings, around 2,3000 kW of wood stoves have been introduced, 

many of which are used as secondary heating systems, 450 kW of biomass burners have been 

installed, and 450 m2 of solar water heating systems have been installed.  The figure below shows 

the building rating of the dwellings before renovation (green line), after renovation (red line) and 

the Irish national building standards (blue line). 

 

 

Figure 17: BER Assessment of the dwellings before and after renovation.54 

 

It can be seen that the SERVE renovations have ensured that the buildings lie between energy 

ratings D1 (225 kWh/m2/year) and B1 (75 kWh/m2/year), most fall into the C1/B3 category, with a 

primary energy demand of 125-150 kWh/m2/year. 

An eco-village with 132 houses in Cloughjordan showcases energy efficient design and is supplied 

by Ireland’s first renewable energy district heating system5.   How will the energy efficiency works 

performed in public sector be monitored on an annual basis. 

 Integration of Renewable Energy Supply 

A fundamental objective of the SERVE project is increasing the use of renewable energy sources 

in the region based on wood biomass systems (replacing solid fuels), solar water thermal heating 

systems and the installation of micro-wind and PV systems in appropriate locations.  The 

objectives include the installation of 390 individual renewable energy systems including: 

 260 wood biomass stoves 

 30 wood biomass boilers 

 400m2 of solar water heating (flat plate and evacuated tube)  

 10 residential wind/PV systems 

 

By 2012, most of the renewable energy systems had been installed.  The heating systems 

demonstrate the most efficient technology, meaning the oil fired condensing boilers is 80% 

efficient and the wood stoves/boilers 60-90% efficient.  The project planned the installation of 10 

                                                      
54 SERVE Concerto, brochure, 2010 
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new wind/PV system is a hybrid; the turbine produces 450 W and the PV 300 W (in 10 prime 

locations).  However, this aspect of the project was not successful, with only a limited number of 

micro-wind turbines being installed.  The project also planned to establish a new Green Electricity 

Purchasing Scheme, which would source 2000 MWh of electricity from green suppliers.  The 

implementation of this scheme proved challenging due to regulatory issues and therefore a 

campaign was initiated where homeowner, businesses and public bodies were encouraged to 

purchase electricity from suppliers provide green electricity to the market.  There was a 

considerable uptake in relation to this but it was not monitored extensively.  The use of heat from 

renewable sources has been increased from 6% (660 MWh/year) to 300% (3,000MWh/year); this 

is combined with demand reductions of up to 20%. 

The final number of applications for renewable energy systems was 591, with 430 proceeding to 

complete works.  The table below shows the completed renewable energy systems by SERVE 

project.  Most of the targets have been met by at least 90%, except the wood boilers. 

 

Table 13: Works Completed55 

 
 

District Heating System: The Eco-Village of Cloughjordan has additionally implemented a new 

district heating system that covers the heating and DHW demand of the village.  Two “Hertz” 

boilers of 500 kW each and a solar thermal array with 506 m² of floor area supply the system.  The 

network’s pipe that distributes the heat to each house is 2.2 km long and pipes are equipped with 

upgraded controls and a monitoring system.  The output of the biomass boilers was measured at 

approx. 667,000 kWh between July 2011 and July 2012, of which approximately 85% was 

distributed to consumers, corresponding to 585,000 kWh.  Additionally, another district heating 

system based on two 300 kW biomass boilers has been implemented at the “Gurteen Agricultural 

College” as part of the SERVE project. 

Wood Biomass Stoves: The efficient wood biomass stoves’ production ranges from 3kW to 

14kW, by the end of the project the implemented efficient stoves produced 2286 kW/m2. 

Wood Biomass Boilers:  The National Greener Homes Scheme has enabled wood biomass 

boilers to  

gain increased prominence over the past three years and a recent study by the Mid-West regional 

authority states that a total of around 600 systems have been installed in the Mid-West and South 

                                                      
55 CONCERTO INITIATIVE SERVE, Sustainable Energy for the Rural Village Environment, 2011 
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Tipperary.  Around 25 boilers have been installed in the SERVE region, producing more than 450 

kW/m2. 

Solar Water Heating Systems:  The SERVE region has installed around 460 m2 of solar water 

heaters. 

Wind/PV Systems: A 6kW wind turbine was installed at one location produced approx.8MWh per 

annum. 
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5.   How will the energy efficiency works performed in public sector be monitored on annual 

basis? 

Many governments appear to know their building stock although it is not certain that they can rank 

them by their energy performance.  Croatia, the 28th member state, which joined in July 2013, has 

a complete inventory that had been supported by a multilateral project in recent years. 

Various measures have been reported for the public sector, supporting energy efficiency 

improvements in public buildings, infrastructure, transport etc. Improvements in the energy 

performance of the central government building stock are a key provision of the EED.56 A total of 

10 countries plan to renovate 3% of their central government stock every year in line with Article 

5's default approach. The remaining countries plan to meet Article 5's requirements using the 

alternative approach (Article 5(6)), through a mixture of renovation, behavioural change and other 

measures. 

Several NEEAPs present financial instruments for the public sector. For example, Croatia has an 

energy renovation programme for public buildings, which runs until 2020 with investments with an 

estimated value of HKR 400 million (about EUR 52 millions) for the period 2014-2015. This 

programme will be financed though the Croatian Fund for Environmental protection and energy 

efficiency. Bulgaria has various measures on public buildings. Its EE fund finances renovations of 

municipal and central government buildings, while the Operational Programme ‘Regions in Growth 

2014-2020’ support the transition to a low-carbon economy by implementing EE projects in 

municipal buildings in the period 2014–2020 with overall investments amounting to BGN 218 

million. 

In Greece, Portugal and Cyprus, energy saving officers/energy managers are appointed in public 

buildings. In Croatia, the Information System for Energy Management (ISGE) is in place; this has 

been used for monitoring and analysing of the energy and water consumption of the public 

buildings owned by the local government (municipalities, counties and cities). Ireland plans to run 

a behavioural change campaign in naturally ventilated central government buildings, comprising 

96% of the total floor area of the central government inventory. In Luxembourg, energy audits are 

mandatory for all municipalities, which participate in the Klimapakt initiative. 

Several actions are taken to promote the use of ESCOs in the public sector. A significant measure 

in Portugal is the ECO.AP programme, aiming for the improvement of energy efficiency in the 

public administration. The overall objective of this programme is to achieve 30% energy savings 

in buildings owned or managed by the public administration. These savings will be achieved by 

the realization of energy audits in public buildings. ECO.AP has also the objective to stimulate the 

ESCO market, by giving qualified ESCO companies a chance to participate in the programme. A 

study carried out in Denmark in December 2013 has found that around 30 out of 98 Danish 

municipalities use ESCOs. In Belgium, ESCOs are promoted in federal buildings and in particular, 

for the implementation of alternative measures under Article 5.  

                                                      
56 http://www.ieppec.org/wp-content/uploads/2016/05/Paper-Bertoldi-2.pdf 

http://www.ieppec.org/wp-content/uploads/2016/05/Paper-Bertoldi-2.pdf
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Case study Croatia 

A total of 0.991 PJ of savings must be achieved in all public buildings by 2020, or the intermediate 

target of 0.53 PJ in 2016. The public buildings referred to in the 2nd NEEAP are all public buildings 

whose total usable floor area for 2011 was estimated at 9.577 million square meters. However, 

according to the list of public buildings owned and used by the central government, a total of 1.325 

million square meters of usable floor area were registered, which amounts to 13.8 % of the total 

fund of public buildings referred to in the 2nd NEEAP is expected. 

The proportional share of savings which need to be achieved in central government’s public 

buildings is 13.8 % of 0.533 PJ, or 0.0736 PJ by 2016 and 0.1368 PJ by 2020. The total measured 

final energy consumption by the central government’s public buildings for all uses is 1.6345 PJ 

per year. Of which, 0.28673 PJ are consumed for non-thermal uses and 1.34777 PJ are consumed 

for thermal uses for heating, cooling, domestic hot water (DHW) preparation and cooking. 

The energy renovation of existing public buildings for which it is determined that renovation is 

viable will be performed under two programmes of energy renovation of public sector buildings, 

one for the 2014–2015 period and the other for the 2016–2020 period. Those measures are 

presented below. The energy renovation of buildings which includes the renovation of 3 % of public 

buildings from the current energy consumption level to the level required by the regulations 

currently in force will achieve annual energy savings of 0.005523 PJ. However, such savings will 

not be presented separately, but will be calculated under the Programme of energy renovation of 

public sector buildings. 

The implementation of the energy renovation of public sector buildings and the implementation of 

energy efficiency improvement measures for public sector buildings owned and used by the 

central government will include measures on the building envelope, the thermal-technical systems, 

electrical systems, and water supply system works. 

Method of monitoring/measuring energy savings 

The measure will be monitored through the Energy Savings Measuring and Verification System, 

using the BU estimation method. The ex-post effects of the measure will also be visible from the 

input of actual achieved consumption into the ISGE. 

Case study Ukraine57  

The Ukrainian city of Lviv was able to reduce annual energy consumption in its public buildings by 

about 10 percent and tap water consumption by about 12 percent through a Monitoring and 

Targeting (M&T) program to control energy and water consumption. This generated an estimated 

net savings of 9.5 million UAH (US$1.2 million) as of 2010. The M&T program was launched in 

December 2006 and became fully operational by May 2007. 

It provided the city management with monthly consumption data for district heating, natural gas, 

electricity and water in all of the city’s 530 public buildings. Under the program, utility use is 

                                                      
57 https://www.esmap.org/sites/esmap.org/files/Lviv%20Buildings%20Case%20final%20edited%20042611_0.pdf 

https://www.esmap.org/sites/esmap.org/files/Lviv%20Buildings%20Case%20final%20edited%20042611_0.pdf
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reported and analyzed monthly; targets for monthly utility consumption are determined annually 

based on historical consumption and negotiations on an adjustment (in cases of foreseeable 

changes in consumption patterns). Actual consumption is reviewed monthly against the target, 

with deviations spotted and acted upon immediately and the performance of buildings is 

communicated to the public through a display campaign. 

The M&T program achieved significant savings with minimal investment and recurring program 

costs. These utility bill reductions have been valuable in light of fiscal constraints and increasing 

energy prices. The program benefited from a crucial initial condition where most of the city’s public 

buildings were already metered for energy and water consumption and that the city had been 

collaborating with international aid programs in municipal energy since the late 1990s. 

Strong city government leadership and commitment were key success factors of Lviv’s public 

buildings energy and water M&T program. A new Energy Management Unit (EMU) was 

established within the city administration and resources were mobilized to train all personnel with 

line responsibility on building utility use in an administrative division, unit, or building. The M&T 

system established responsibility, created transparency, and enabled informed control of energy 

and water use in public buildings, laying a solid foundation for sustained improvements in energy 

and water efficiency. 

Case study Slovenia 

On the basis of national as well as the EU legislation, the Government of the Republic of Slovenia 

adopted the Long-Term Strategy for Mobilising Investments in the Energy Renovation of Buildings 

on 29th October 2015. 

The strategy sets out the following operational targets for either 2020 or 2030: 

 annual renovation of 3% of public buildings owned by the narrow public sector, 

 renovation of 1.8 million m2 of floor area in buildings in the wider public sector in the period 

2014–2023, 

 improvement of the ratio between the invested public funds and the investment incentives 

in the public sector to 1:3, 

 implementation of five energy renovation demonstration projects for different building 

types. 

The expected result is the renovation of 9.1 million m2 of floor area, which includes: 6 million m2 

of floor area in residential buildings, 1.8 million m2 of floor area in public buildings (including the 

mandatory annual renovation of 3% of public buildings owned by narrow sector), the renovation 

of 1.3 million m2 of floor area in public buildings in the wider public sector in the period 2014–

2023. 

Buildings are to be treated as whole units, i.e. including the building envelope, fittings, operation 

and maintenance, when major building renovation measures are being implemented. Where 

feasible in terms of cost and technology, priority in renovation must be given to buildings with the 

lowest energy performance. 

By the end of the year, the ministry responsible for energy will compile a list of central government 

buildings, to include all data from the existing records (e-land register, GURS, CEN and other 
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records maintained in accordance with the legislation). It will include buildings that do not meet 

the minimum energy performance requirements. The list will be updated on 1 January each year. 

This will enable renovation or new construction to be monitored continuously, a calculation to be 

made of the annual renovation rate for central government buildings and an annual calculation to 

be made of the total floor area of central government buildings, including any changes that affect 

the list. The list will be published on the website of the ministry responsible for energy.  

The register of central government buildings, which has been compiled by the ministry responsible 

for energy, includes property from this register (REN) – buildings or parts of buildings:  

 owned by the Republic of Slovenia or by a legal entity (where the ministry regards 

ownership as being held by the Republic of Slovenia) and in relation to which the manager 

of the state property is entered in accordance with the Decree on the Method of Entry of 

Property managers in the Land Cadastre and the  

 intended for commercial use;  

 The register of central government buildings is published on the website of the ministry 

responsible for Projections for the energy renovation of existing non-residential buildings 

are made for three groups of buildings in the Strategy:  

 public buildings owned and occupied by central government (with compulsory 3 % 

renovation each year;  

 in other public buildings;  

 other non-residential buildings (excluding the buildings referred to in the first and 

second indents above). 
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ANNEX 6  

Issues Related to Transportation Sector 

The Turkish government asked the Consortium to provide support for several issues related to the 

transportation sector.  These were not so much for the EED as for the overall energy efficiency 

strategy. 

Introduction 

Transport is a critical and difficult sector in the transition to a low-emission economy. Transport 

accounts for about 19% of global energy use and almost one-quarter of energy-related CO2 

emissions. With current trends these factors are likely to increase by more than 80% by 2050. 

Cars and trucks are the biggest contributors, but aviation and shipping are also growing rapidly1.  

Transport is much more vulnerable to potential disruptions in oil import than other parts of the 

economy. Transport dependence on oil import therefore also has strategic importance in the 

energy security of the European Union (EU).  

Transport contributes heavily to greenhouse gas (GHG) emissions, and as such should be an 

area of intensive effort to reduce emissions by all possible means. However, transport emissions 

(including aviation) in 2012 were 20.5% above 1990 levels, despite a decline between 2008 and 

2012. Emissions will need to fall by 67% by 2050 in order to meet the EU Transport White Paper 

targets.  

The EU transport system is currently not sustainable, neither with regard to energy demand nor 

the recycling of materials even though the EU has been trying to build and enforce its legislative 

framework on energy efficient transport for years (Box 1).  

 

 
 

The Energy Efficiency Directive (EED) does not directly address energy efficiency in the transport 

sector and this may be seen as its weakness. However, issues related to transport are scattered 

throughout the Directive, can be interpreted as applicable and used in the process of improving 
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energy efficiency overall. The issue of energy efficiency in transport requires more attention if we 

are to meet our targets for this sector.   

In July 2015, the Concerted Action for the Energy Efficiency Directive (CA EED) participants 

completed a survey on “Public sector procurement of energy efficient transport services within 

EED” – to review whether and how the public sector (PS) in member states (MS) address the 

issues of energy efficiency in transport in relation to EED implementation. 

The main research question was “How can the public sector contribute through implementing 

the EED, to the EU transport sector GHG emission reduction goals, and the EU energy efficiency 

targets under Article 3 of the EED”? 

The survey provided the following main findings and conclusions:  

 Transport has managed to avoid being a subject of stringent EU regulations on energy 

efficiency. The revision of the EED should explicitly address transport in a more demanding 

way.  

For the majority of MS, total transport energy use makes up at least 26% of Total Primary 

Energy Requirement (TPER), with five MS reporting transport energy use at over 30% 

TPER. 

 Most MS (70%) do not know how much public sector transport energy use is, or its share 

of MS’s TPER. 

 Energy improvements in transport reported in the National Energy Efficiency Action Plans 

(NEEAP) are not adequate in relation to energy consumption and energy saving potential 

offered by modern technology. MS would rather avoid declarations and are not willing to 

set ambitious energy saving targets for energy reduction in transport. Within the NEEAP’s, 

transport is targeted to deliver from 5% of total savings (5 MS: 25% of respondents) to 11-

30% of total energy savings by (10 MS: 50% of respondents).  

 Progress being made in transport is reported very differently by MS (NEEAP 2014). For 

example, some NEEAPs reveal missing data, some that no monitoring system is in place 

and others that no ambitious target is set for transport. It was concluded that there is a 

need to set energy saving goals for transports. 

 Knowledge on energy consumption in transport and related statistical data is limited which 

indirectly confirms the low priority of transport in the work of MS compared to lower energy 

consumption and GHG emissions.  

 Energy efficiency measures currently used/planned in public transport services are mostly 

focused on implementation of the Clean Vehicle Directive (CVD) 2 criteria (60%) and 

energy efficient tires (45%)., A few monitor the performance against CVD criteria, use eco-

driving programs and life costings.  

 An understanding of the benefits and business case for improving energy efficiency can 

only be based on hard data. Good data, with simple but trusted savings calculation 

methods, may remove many of the funding and cost barriers cited by MS.  

 Improving fuel efficiency for cost reduction reasons can also contribute to better transport 

services.  

 Fuel comprises 30% or more of a vehicle’s operational cost. Small changes in fuel 

efficiency can therefore make a big difference to the cost of providing a service and to the 

profitability of SME suppliers.  
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 MS provided a list of barriers to energy efficiency in transport as well as a number of 

opportunities that might contribute to the development of more energy efficient public 

transport and inspire more active EU and MS responses at all levels, constituting an 

invigorated and coordinated approach.  

 There may be a role for better reference standards and/or provision of guidance, support 

and expertise to reduce transaction costs and provide much needed confidence across 

procurement personnel in both public and private sectors.  

 There was common support for the need to start thinking about on business and social 

models of private companies providing public transport services in those MS where such 

services are currently dominated by large state or municipal owned enterprises  

 Accreditation of energy auditors in transport is a problem and requires special attention 

from governments. A common EU-wide approach to preparing training standards would 

be of value.  

 Ten MS reported examples of best practice to be shared; sixteen made suggestions to 

improve strategic links between energy efficiency and transport. This indicates strong 

interest in the topic a potential for shared learning and the transfer of knowledge and 

practical solutions between MS.  

 The results of this survey show there is excellent potential sharing knowledge and 

experience of delivering measured energy savings in public transport procurement at the 

EU level.  

 The impact of the EED on improving energy efficiency in transport is surprisingly low. It 

was assessed as marginal by 65% respondents and important by only 10%. However, it is 

positive that all MS implement Article 8 including transport: some also cover transport and 

fuel suppliers in their Article 7 implementation.  

 When asked about implementation of the CVD, 40% of respondents are able to report on 

compliance, with 45% don’t knows. 25% of these responding countries (5 MS) confirmed 

that between 76% and 100% of public transport tenders comply with the CVD. 
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Question 1: Which parameters are required and what should be done in relation to the 

measurement, monitoring and assessment of the actions concerning the transportation 

sector in the Energy Efficiency National Action Plan? How should the actions concerning 

transportation sector taken around the world and in the EU countries be monitored? 

For indicators, an important presentation comes from EED Concerted Actions58.  

Examples of important indicators for energy saving policy monitoring and development  

 Unit consumption of vehicles (cars, airplanes, etc.) per passenger-km  

 Unit consumption of road, rail, air or water transport of goods  

 Share of public transport for passengers  

The Commission also prepared an important guidance document for preparing National Energy 

Efficiency Action Plans.59 It included main policy measures addressing energy efficiency in 

transport: 

Guidance 40 

The EED requires the Member State to provide details on all measures that help implement the 

main elements of the Directive. Section 3 of this Template is so structured that Member States 

can present these measures according to sector. If the Member State chooses to organise the 

descriptions of measures in this manner, this section may be used to describe measures that 

address energy efficiency in transport. The following questions could serve as a guideline: 

 Are there measures in place to improve energy efficiency in public transport (e.g. changing 

of vehicle fleets, rationalisation of transport routes)?  

 Are there measures in place to increase the attractiveness of public transport (e.g. creation 

of special lanes for public transport, improvement of services, real time information at 

stops, online information on travel schedule, improvement of infrastructure, park and ride 

and bike and ride schemes)?  

 Are there designated low-traffic or low-emission zones established, or congestion charging 

in place?  

 Are there programmes in place promoting eco-driving?  

 Is there financial support available for sustainable transport measures (e.g. bike- sharing 

programmes, development of cycling lanes, public transport including rail)?  

 Are there tax incentives in place to improve the fuel efficiency of passenger vehicles and/or 

freight vehicles? 

Guidance 41  

The EED requires the Member State to declare savings achieved through measures and to explain 

how the savings figures were determined. Achieved and forecast savings for the transport sector 

may be presented here. The Template is structured in such a way that savings may be described 

separately for each sector. Alternatively, Member State may choose to describe primary and final 

energy savings under section 2.3 and 2.4 or in a separate annex to the NEEAP.  

                                                      
58 https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/326180/0633975AA7957B9CE053C92FA8C06338.PDF 
59 https://ec.europa.eu/energy/sites/ener/files/documents/20131106_swd_guidance_neeaps.pdf 

https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/326180/0633975AA7957B9CE053C92FA8C06338.PDF
https://ec.europa.eu/energy/sites/ener/files/documents/20131106_swd_guidance_neeaps.pdf
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 It is recommended to provide for all measures addressing energy efficiency in transport a 

breakdown of savings achieved by measure or by groups of measures up to 2012 and 

savings expected up to 2020 (EED Annex XIV Part 2.2.(a) and (b)).  

 In the NEEAP in 2014 it is recommended to provide information on primary energy savings 

expected up to 2020 as a result of policy measure or by groups of measures implementing 

EED provisions addressing energy efficiency in transport. Where applicable, the achieved 

primary energy savings up to 2012 may also be reported (EED Annex XIV Part 2.2.(a)).  

 With regard to the fulfilment of the final energy saving target set by Directive 2006/32/EC, 

the NEEAP in 2014 must also include information on final energy savings achieved up to 

2012 and expected until 2016 (EED Annex XIV Part 2 (2b)). When these policy measures 

will continue to have an impact on the overall 2020 national energy efficiency target, it is 

recommended to estimate the expected final energy savings also for 2020 (EED Annex 

XIV Part 2.2.(b)).  

 Where available, information on other impacts/benefits of the measures (greenhouse gas 

emissions, improved air quality, job creation, etc.) should be included here unless already 

included in the earlier sub-chapters (EED Annex XIV Part 2.2.(a)).  

 

Policies and Measures60 

The majority of the transport measures (about 70% of the total) concern the passenger modes 

with particular emphasis on the private car, and this is reflected in the corresponding energy 

consumption and traffic trends. In contrast, the approximately 30% of policy measures that directly 

or indirectly affect freight transport do not seem to have had a tangible impact on the 

corresponding energy efficiency and traffic indicators.  

In the same way, the approximately 100 measures that address modal shift have not yet been 

able to noticeably affect passenger mobility habits and freight transport logistics and organization. 

Positive signs of change are indeed coming from some countries, especially with regards to the 

passenger modes, but it is too early to judge whether this is due to the measures that have been 

implemented or to the economic crisis. The energy efficiency potential of modal shifting is very 

high but is far from being realised.  

The energy efficiency improvements achieved in the private passenger mode seem to be mainly 

due to three sets of measures that represent the bulk of the energy efficiency policies enacted in 

this sector (based on the number and the estimated impact of these policies): those concerning 

the energy and CO2 standards for new cars, those addressed to renew the car fleets and those 

addressed to traffic management. But to achieve a concrete and irreversible impact on the energy 

efficiency trends of this sector it is necessary to envisage integrated intervention strategies that 

impact on all the vehicle energy efficiency components (powertrain, market, use) and on the 

mobility patterns.  

To this end it would be useful to carry out studies to analyse the interactions and the potential of 

each of these energy efficiency components taking also into account that, presumably2, a not 

negligible contribution to the energy and CO2 savings come from the local measures.  

                                                      
60 http://www.odyssee-mure.eu/publications/br/energy-efficiency-trends-policies-transport.pdf 
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In contrast to the household and services sectors, in the transport sector EU Legislation does not 

represent the major driver for the implementation of policies and measures. The transport 

measures related to the EU legislation represent just 20% of total ongoing measures and the 

majority of them have been issued in the period 2000 – 2010. This means that the issuing of purely 

national measures is still rather high in this sector, with the possible exception of the measures 

concerning the introduction of biofuel in the fuel market that generally refer to the corresponding 

EU Directive 2003/30/EC.  

In 1992, the Maastricht Treaty established the European networks and integrated the 

requirements of environmental protection into transport policy, a development intended to be 

strengthened in the first White Paper on the common transport policy, published by the 

Commission the following year.  

The 2011 White Paper ("Roadmap to a Single European Transport Area") focused attention on 

what needs to be done to complete the internal transport market and sets out the EU transport 

strategy for the coming decade.  

 

Focus on White Paper on transport 2011  

 

In this White Paper, the Commission sets out a plan for a fully integrated transport network, which 

links the different modes and allows for a profound shift in transport patterns for passengers and 

freight. To this purpose, the roadmap puts forward 40 concrete initiatives for the next decade.  

 

The White Paper shows also how Europe can achieve the objective to reduce CO2 emissions by 

60 % by 2050 through:  

 The development and deployment of new and sustainable fuels and propulsion systems.  

 The optimization of the multimodal logistic chains performance, also through a greater use 

of more energy-efficient modes.  

 The increase of transport efficiency and the modernization of infrastructures through the 

use of information systems and market-based incentives (such as the application of “user 

pays” and “polluter pays” principles).  

  

It also sets ten goals to guide policy and measure the progress on:  

 phasing out conventionally fuelled cars and trucks from cities by 2050;  

 shifting 30 % of medium and long distance road freight to other modes of transport by 

2030;  

 using cars for less than half of medium- distance travel by 2050;  

 halving road traffic deaths by 2020 and achieving near-zero casualties in road transport by 

2050.  

A transformation of the current European transport system will only be possible through a 

combination of initiatives at all levels and covering all transport modes.  
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In rail transport, the initiatives include the development of a Single European Railway Area5, 

opening the domestic rail passengers market to competition, and establishing an integrated 

approach to freight corridor management.  

In maritime transport, the European Maritime Transport Space without Barriers6 should be further 

developed into a “Blue Belt” of free maritime movement both in and around Europe, with 

waterborne transport being used to its full potential.  

In road transport, the initiatives include the review of the market situation of road freight transport 

as well as the degree of convergence on road user charges, social and safety legislation, 

transposition and enforcement of legislation in EU countries.  

Innovation is also paramount to this strategy and the EU recognises the need to promote the 

development and use of new technologies. The Commission therefore proposes a regulatory 

framework for innovative transport, including:  

  appropriate standards for CO2 emissions of vehicles in all transport modes;  

  vehicle standards for noise emission levels;  

  public procurement strategies to ensure rapid uptake of new technologies;  

  rules on the interoperability of charging infrastructure for clean vehicles;  

  guidelines and standards for refuelling infrastructures.  

Finally, to promote sustainable behaviour in EU transport, the White Paper puts forward the 

following initiatives:  

 promote awareness of alternative means of transport (walking, cycling, car sharing, park 

& ride);  

 review and develop vehicle labelling for CO2 emissions and fuel efficiency;  

 encourage carbon footprint calculators, allowing better choices and easier marketing of 

cleaner transport solutions;  

 include eco-driving requirements in the future revisions of the driving licence directive;  

 consider reducing maximum speed limits of light commercial road vehicles to decrease 

energy consumption and enhance road safety.  

The transport energy efficiency measures in the third edition of the NEEAP  

In June 2014, the MSs have delivered their third edition of the National Energy Efficiency Action 

Plans (NEEAPs). In the first release of these plans, transport measures were somewhat under-

represented but the number increased in the following releases and now, in the 3rd edition, over 

a total of 768 measures, 150 pertain to this sector. As it is reasonable to expect, the majority of 

these measures (120 measures, 80% of the total) refer to the transport energy efficiency domains 

outlined in the previous paragraph.  

Classifying these 120 measures in accordance with these domains, we obtain the distribution 

shown by Table 7.  
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Table 14: Main aims of the NEEAP3 measures with respect the transport energy efficiency domains 

at EU level61 

 

In this context, it is important to outline that, as in the case of Figure 1-2, Table 1-1 shows the 

distribution of the types of measures distributed by the four energy efficiency categories. These 

means that the reference of this table contains 150 measures because, out of the 120 energy 

efficiency NEEAP3 ones, 27 cover two or three energy efficiency categories so they are double 

(or even triple) counted.  

This distribution is not far from that shown in Figure 1-1 but, when applied to each MS, the figures 

change notably. Actually, up to the date of preparation of this brochure15, four MSs do not have 

any transport measure in their NEEAP3, six have up to two measures, eight up to five measures, 

seven between 6 and 10 measures and three more than 10 measures, with France leading this 

group with 21 measures. This distribution does not change significantly when referring the to the 

energy efficiency domains set in this brochure. Even if the number of measures is not a guarantee 

of an effective impact, we could expect that the more these measures are evenly distributed 

among the four energy efficiency components, the higher is the expected impact. Actually, it is our 

opinion that what really works are not only effective single measures but a coordinated set of 

interventions that cover, as far as possible, all the transport energy efficiency components: 

vehicles, stock, use and modal shift. 

Figure 9 below shows the distribution of measures among the energy efficiency domains split by 

each of the MSs that have inserted the transport measures in their NEEAP3. Out of the twenty-

four countries that have at least one transport measure in their NEEAP3, only four, Belgium, 

Finland, France and Portugal, cover all the four domains. Fourteen cover three domains (mainly 

fleet renewal, inefficient use of vehicles and modal shift), one covers two domains and the 

remaining five just one domain with one or two measures per domain.  

 
  

                                                      
61 MURE Database 
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Figure 18: Number of measures per efficiency domains and per country62 

 

We consider it important to look more closely at the measures selected in the NEEAP3 because 

these are the measures to which the achievement of the energy efficiency targets as ruled by the 

Energy Efficiency Directive (2012/27/EU) have been entrusted. Of these 120 energy efficiency 

NEAP3 measures, 93 refer to just one energy efficiency category and 27 refer to two or even three 

categories (but none of them address the whole set of the four energy efficiency categories). The 

measures addressing one energy efficiency category in general either go straight to the scope 

whether it be a fiscal, financial or normative action, or concern the implementation of an EU 

directive. The measures that cover different categories, rather frequent in the transport sector, are 

often wide-ranging, aiming at providing a reference regulatory framework. In both cases, there are 

noteworthy examples that are useful to analyse in more depth. In the following paragraph, the 

energy efficiency categories referring to the energy efficiency of vehicles, the fleet renewal and 

the inefficient use of vehicles are analysed in more depth, while the entire chapter 4 is dedicated 

to modal shift.  

The NEEAP high impact measures addressing the “Vehicles Energy Efficiency”  

As shown by Table 7, this set of measures represents only 10% of the energy efficiency NEAP3 

measures. Please note that some measures are double or triple counted and thus the total 

reference is 151 measures. In this category there are 15 measures, of which seven are estimated 

as having a high impact, four a medium and four a low one. Of these measures, nine are 

specifically addressed to the vehicles energy efficiency and six have a wider purpose.  

                                                      
62 MURE Database 
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Four out of nine measures of the first subset concern the implementation of the EU regulations: 

CO2 emissions for new and light duty vehicles and energy labelling of tyres, however these 

measures are included in the NEEAP3 edition by only three countries: Czech Republic, Finland 

and Italy. And more, only Finland includes the whole set of these regulations: CO2 standards for 

cars and light duty vehicles as well as energy labelling of tyres.  

The impact of the measures concerning the CO2 standards for cars is estimated “high” by Finland 

and Italy and “low” by the Czech Republic. The impact of the measure concerning the tyre labelling 

is considered as “low”.  

The rest of this subset of measures concern voluntary agreements with freight or public transport 

companies, energy efficiency improvements of rail or metro companies and a law on the public 

procurement of governmental vehicles. The impact evaluation of the voluntary agreements vary 

from “medium” as in the case of France (freight companies), to “low” as in the case of Portugal, 

where the voluntary agreement is limited to the adoption of low rolling resistance tyres for trucks 

managed by freight companies.  

The six measures which address the vehicle energy efficiency category along with at least one 

other category again concern, to different extents, voluntary agreements with public transport or 

freight transport companies (Belgium, Cyprus, Finland), or aim to strengthen the EU-ACEA 

agreement for new cars16 at national level (UK). In general, these measures also cover the 

organizational and management aspect of the companies with which the agreements have been 

carried out and this is why their impact also concern the use of the vehicles and not only the 

specific energy efficiency of the powertrain.  

46 measures, corresponding to 30% of the total NEAP3 energy efficiency measures, aim at 

making the passenger and good vehicles fleets more efficient. Of these measures, only ten (22%) 

have been classified as high impact ones, 40% have a medium impact and the rest low or 

unknown. 80% of these 46 measures are specifically addressed to this energy efficiency category 

and the 20% have a wider scope.  

Table 8 shows the distribution of this category of measures by the main measures type that, with 

different extent, encourage fleet renewal:  

 annual vehicle tax graded by carbon emissions;  

 financial and non-financial incentives for the purchase of alternative fuelled vehicles 

(mainly electric ones);  

 Financial incentives for scrapping of old vehicles;  

 car labelling.  

The measures are distributed by level of semi- quantitative impact and, if not specifically indicated, 

generally refer to private cars. It is interesting to note, also in this case, that the impact estimation 

is notably different for a set of measures having a similar aim. This obviously depends to the 

country context and the measure mechanism and scope but, as a general rule, it would be useful 

to have references and official guidelines to calculate such an impact.   
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Table 15: Distribution of the NEEAP3 measures addressing the fleet renewal by their main scope 

and semi-quantitative impact63 

 

 

It is worth mentioning at least one of these measures for its innovative mechanism: the French 

“bonus-malus” mechanism. This measure was issued in 2007 and updated in 2013 due its good 

results. It is based on the CO2 emissions per km of new vehicles, rewarding the purchase of 

vehicles with low CO2 emissions and penalising the acquisition of vehicles with high emissions 

(see Box 1.2). It is worth noting that other countries, e.g. the Netherlands and Croatia have 

implemented or will implement a similar mechanism. Croatia in particular is just launching a 

measure for which, as in the French case, the demand for specific vehicle categories would be 

stimulated, while vehicles with higher levels of emissions would be penalized (“polluter pays” 

principle).  

It is also interesting to highlight a measure issued in the UK. The mechanism of this measure is 

not really innovative, but what is interesting is the audience that the measure addresses: company 

car drivers and fleet managers respectively, providing them incentives to choose cars that emit 

lower CO2 emissions. Despite the fact that this audience represents a limited fraction17 of the 

whole set of car owners, the corresponding impact has been estimated as “medium”, due to the 

success achieved with the targeted audience. The success of this measure extends beyond the 

initial target audience due to the fact that company cars are often resold to the private car market 

after a relatively short period of time.  

The NEEAP high impact measures addressing the “Inefficient Use of Vehicles  

                                                      
63 MURE database 
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This energy efficiency category accounts for 59 measures, about 40% of the NEEAP3 transport 

measures. One of the reasons for this high percentage is actually that we have included in this 

category the measures concerning the mobility patterns, like optimal logistics, working at home, 

congestion charging, etc. This mobility subset accounts for 12 measures, which is 20% of this 

energy efficiency category. Looking at the semi quantitative impact, for 16 measures it has been 

estimated as high, for 23 as medium, and for 8 as low. It is worth noting that for 12 measures the 

semi-quantitative impact has not been evaluated (despite these measures have been included in 

the NEEAP3 set). It must however be noted that the scope of the majority of the measures without 

impact evaluation are infrastructural or corporate mobility management interventions (i.e. 

concerning the rail or public transport systems) rather than the improvement of the vehicles energy 

efficiency, that can be seen as a side effect not easy to evaluate.  

Finally in this energy efficiency category, 40% of the measures are specifically addressed to the 

category topics (even if, in this case, they are rather wide) and 40% have a wider scope.  

Table 9 shows the distribution of practically all the measures pertaining to this category according 

to their main types of objectives. That is, the measures scopes that directly or indirectly aim to 

improve the inefficient use of vehicles or, more broadly, the inefficient organization of transport.  

------------------------------------------------------------------------ 

The NEEAP should provide an overview of national energy trends and explain the key factors 

affecting consumption patterns and energy efficiency trends in the Member State. The NEEAP 

should highlight all significant developments that have occurred, e.g. changes in the economic 

situation, energy supply, productivity, population, transport modes, and should describe key 

energy policy changes in the three-year period since the last NEEAP. A description of the national 

energy system, and of the factors affecting energy supply and demand that are particular to the 

Member State, will help provide a context for the combination of measures described in the 

NEEAP.  

Large savings are recorded in the transport sector by several MSs, with the sector accounting for 

22 % of total interim savings in 2010. Yet, many of the transport measures documented in the 

NEEAPs, such as measures aimed at providing information or encouraging behavioural change, 

are unlikely to lead to large savings. Many other measures listed would require a longer period 

than the three years covered by the last round of NEEAPs to achieve significant savings. Such 

measures include measures to promote electric vehicles and measures to encourage modal shift. 

In fact, some of the NEEAPs with the fewest measures reported in the sector recorded some of 

the highest levels of transport energy savings3. Overall, therefore, it is difficult to reconcile the 

levels of savings in transport with the listed measures. An influencing factor in the high levels of 

savings may be the reduced mobility of the population or goods due to the recession since 2008. 

Some of the apparent savings may have been brought about by a drop in the more energy 

intensive transport activities that have been most influenced by the recession; activities such as 

the transport of low value building materials. The quality of the transport statistics in some MSs is 

also likely to have had a distorting effect on savings calculations. In this case the use of TD 

indicators results during a recession is additional energy savings, while for the industrial sector 

was resulting in less savings. 
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Table 16: Distribution of the NEEAP3 measures addressing the Inefficient Use of Vehicles 
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A few measures are not included in Table 1-3 because of their very broad scope. These concern 

in particular the Austrian measures on the “Klimaaktiv mobil” program and the “The Climate and 

Energy Fund” that should be actually spread in each of the measures tables shown in this 

paragraph.  

It is moreover interesting to note that, also for this energy efficiency category, the impact estimation 

is notably different for a set of measures having similar aim. To this end the considerations made 

in the previous paragraph also apply here.  

Looking at the measures distribution in this table, it appears that the majority of the measures are 

concentrated on the improvement of the traffic management and on the driver’s education.  

Few EU countries have deemed it important to include their NEEAP3 measures concerning the 

vehicle maintenance, the mobility patterns and the speed limits.  

Finally, several measures concern infrastructural investments to improve the traffic fluidity but 

also, and especially for some eastern countries, the whole rail and public transport systems. In 

this case, as already noted, the energy efficiency improvement is often a side effect of the measure 

even if it could be relevant.  

To finish this paragraph, it is important to have a look at two measures that show how an energy 

efficiency and climate plan can be effectively structured. These deal with the French National Plan 

“Clean Vehicle” and the Austrian framework program: “Klimaaktiv mobil”.  

The French plan, launched in 2009, is actually composed of a set of fourteen well integrated 

measures to foster the development of electric cars and plug-in hybrid electric vehicles. It is 

something more than a simple “fleet renewal” measure (even if it has been accounted in this 

subset) because it aims at developing an electric car economy. Box 1.6 shows the list of the 

fourteen concrete actions envisaged in this plan18.  

The Austrian “Klimaaktiv mobil” program is a comprehensive framework strategy to reduce carbon 

emissions and boost energy efficiency in transport.  

The interest aspect of this initiative is that it has been set up as an action programme bundling all 

so called “soft” and “voluntary” measures in transport (e.g. “mobility management”), that do not 

necessarily need to wait for legislation or specific administrative framework conditions.  
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In its comprehensive nation-wide and long term (2004 to at least 2020) approach – not only 

transport is targeted, but also buildings and renewable energy sources. From this point of view, 

klimaaktiv and especially klimaaktiv mobil seem to be one-of-a-kind in Europe. According to the 

Austrian Energy Agency, the costs per year are about 2 to 3 million euros, including thematic 

programs, public awareness raising campaigns and management. The geographical scope is 

Austria.  

Finally we remember here that the MURE measures have been analysed in depth in the brochure 

on the Energy Efficiency Policies delivered in 2013 in the framework of the previous Odyssee-

MURE project and then it is possible to refer to this publication for further analyses. This 

publication analyses all the MURE database measures and, in particular, 427 measures of the 

transport sector collected in the database up to the year 2012.  

From the Open Regional Fund on Energy Efficiency (ORF-EE)64 

With the support of the Open Regional Fund on Energy Efficiency (ORF-EE), the partners within 

the Energy Efficiency Task Force of the Energy Community have successfully developed 

monitoring and verification methodologies for their NEEAPs. These methods use two approaches: 

The “Top-down” approach, which calculates energy savings based on national statistical data (this 

can be used, for example, for EE measures in the transport sector), and the “Bottom-up” approach, 

which calculates energy savings based on information provided by concrete projects and 

measures (for example, to measure effects of the renovation of buildings). As energy statistics in 

the partner countries are often not very precise, the second approach is more usable to calculate 

savings. Beyond that, the ORF-EE supported in 2012 the development of one standardized 

reporting format on the basis of the two monitoring approaches. As the partner countries often 

have similar baseline conditions, the regional exchange and the monitoring of milestone 

achievements during the elaboration process, linked to the Task Force, was a relevant factor of 

success.  

Report from International Energy Agency65 

The reader is encouraged to read the 2010 report on transport energy efficiency from the IEA 

entitled Transport Energy Efficiency: Implementation of IEA Recommendations since 2009 and 

next steps, IEA 2010. 

 

 

 

 

  

                                                      
64 https://www.giz.de/expertise/downloads/giz2014-en-orf-making-progress-measurable.pdf 
65 https://www.iea.org/publications/freepublications/publication/transport_energy_efficiency.pdf 

https://www.giz.de/expertise/downloads/giz2014-en-orf-making-progress-measurable.pdf
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Question 2: When analyzed in terms of the transportation sector, which countries are 

considered to have a similar structure with Turkey? If any, is it possible to present the 

examples of the good practices in these countries? 

The transport sector of countries can be compared in many ways from the shares of energy 

consumption of the various transport modes, to the size of the vehicle fleet, to the kilometres of 

roads and rail, etc.  From a policy perspective, the main elements derive from the EU’s white paper 

on transportation as described in Question 1. 

In September 2011, the IEA summarized country reports that were sent to the Energy Efficiency 

Working Party.66 There is a good review of the trends in transport:  

Transport: Fewer countries mentioned measures in the transport sector compared to 

previous summary reports. However, among the key measures that were reported, was the 

historic agreement with thirteen major automakers announced on 29 July by President 

Obama to pursue the next phase in the US Administration's national vehicle fuel economy 

programme. The aim is to increase fuel economy to 54.5 miles per gallon for cars and light-

duty trucks by Model Year 2025. On 9 August, the President announced establishment of 

fuel efficiency standards for heavy trucks - for the first time ever in the US. Such standards 

are projected to save truck $50 billion from 2014 until 2018 inclusive. 

A new national forum for innovation and strategy development in the transport sector was 

established in Sweden in July 2011 with the participation of the Swedish Energy Agency, 

the Swedish Transport Administration and the Swedish Governmental Agency for Innovation 

Systems (VINNOVA), and a number of enterprises and universities. The aim is to bring 

together various actors in the transport sector in order to develop a systems approach.  

For countries with a National Energy Efficiency Action Plan (NEEAP), transport 

recommendations are a key part of the Plan. Spain estimates that 50.6 % of final energy 

savings by 2020 to come from the transport sector. Italy’s NEEAP includes measures in the 

transport sector such as technological solutions, use of biofuels, demand-side measures, 

infrastructures, upgrading quality of urban mobility systems, speed control limits. Denmark 

has identified the need for greater imports of biofuels for transport as part of its flexible 

strategy. In New Zealand, improved efficiency and reliability of key freight corridors and 

metro passenger networks have been identified as a priority in the transport sector, as well 

as improving the efficiency of light vehicles entering the fleet. 

There are several good practice examples that are available and that should be of value to Turkey.  

Case study67: Policy coherence: An important issue which has been raised by the Coalition for 

Energy Savings (CES 2014) is that of coherence of policy – or its lack. The key example is that 

except for Sweden, all countries excluded transport from their baseline calculations, but several 

countries still count energy savings from transport policy measures towards the target. While this 

                                                      
66 https://www.iea.org/publications/freepublications/publication/country_report_Oct2011.pdf 
67http://eng.janrosenow.com/uploads/4/7/1/2/4712328/s_2014_2019_plmrep_committees_itre_dv_2016_03-
16_study_plans_achievements_en-1_1_.pdf 

http://eng.janrosenow.com/uploads/4/7/1/2/4712328/s_2014_2019_plmrep_committees_itre_dv_2016_03-16_study_plans_achievements_en-1_1_.pdf
http://eng.janrosenow.com/uploads/4/7/1/2/4712328/s_2014_2019_plmrep_committees_itre_dv_2016_03-16_study_plans_achievements_en-1_1_.pdf
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approach is allowed under the Directive, it does not provide for a coherent policy. This may be 

more a criticism of the framing of the Directive, rather than of the decisions of MS. 

Case Study UK:68 The transport sector is expected to contribute 18% of the savings for the 9% 

target. The fuel efficiency of cars is the key part of the UK strategy. The UK promotes especially 

ultra-low emission vehicles, the use of biofuels in transport (also aviation) and modal shift for 

private trips and freight transport. One focus is the provision of the infrastructure (plug-in charging 

places, high speed rail lines, broadband network). Another focus is on information measures and 

incentives for the purchase of low carbon vehicles. Activities in research and development or in 

traffic organisation which also impact energy efficiency receive less attention in the NEEAP. 

Case Study Montenegro:69 Many EEAPs measures in transport have missing monitoring or 

estimation of the savings and/or identification of the sources of financing. Montenegro is planning 

development of specific study and action plan for energy efficiency in transport sector to better 

tackle this issue.  Technological measures for improved vehicle efficiency and shift to public 

transport are common types of measures in transport sector. 

Case Study Scotland:70  The main source of greenhouse gas emissions is the use of fossil fuels 

to provide electricity and heat and to power transport. As indicated by the definition of energy 

efficiency set out in Chapter 1, the Energy Efficiency Action Plan will cover the energy efficiency 

(encompassing all energy including electricity) of domestic and non-domestic energy use, 

including transport. It will not cover activity to reduce greenhouse gas emissions directly from 

chemical or biological processes, including those within industrial and agricultural systems, waste 

decomposition and soil processes. 

The Delivery Plan sets out four transformational outcomes that are needed to achieve the 2050 

target: almost complete decarbonisation of road transport by 2050, with significant progress by 

2030. 

 

 2006 

emissions 

MtCO 2e 

2020 emissions - 42% 

Scottish target 

Mt

CO 

2e 

% change 

against 2006 

Transport (includes road, rail, 

off-road, shipping - domestic 

and international) 

14.5 10.0 -32% 

 
 
  

                                                      
68 http://www.ieadsm.org/wp/files/UK_EEW.pdf 
69 https://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/4428395/41F4AEBA85650699E053C92FA8C0274F.pdf 
70 http://www.gov.scot/Publications/2009/10/16124856/5 

http://www.ieadsm.org/wp/files/UK_EEW.pdf
http://www.gov.scot/Publications/2009/10/16124856/5
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Case Study Scotland:71 Indicators 

Road transport fuel consumption per vehicle kilometre 

This is an important indicator for understanding whether or not fuel is being consumed more 

efficiently in road transport. If fuel consumption per vehicle kilometre is decreasing, then this 

suggests that fuel efficiency is improving. Linking this to the RPP, the aim is to stimulate this trend 

through a combination of measures to improve the fuel efficiency of vehicles and decrease fuel 

consumption through reducing the need to travel and widening travel choices. 

Road transport energy consumption: tonnes of fuel per 1000 of population 

This data is currently available and published by DECC on the tonnes of fuel consumed for road 

transport. This is reported both regionally and by consuming vehicle type ( e.g. bus, diesel car, 

motor-cycle). We intend to report the tonnes of fuel at a per capita level for Scotland based on the 

Office for National Statistics mid-year population estimates. If tonnes of fuel consumed per capita 

is decreasing, then this will indicate that fuel efficiency is improving. 

Case Study Finland:72 – The Finnish measure TRA-FIN18: “Energy Efficiency Agreement for 

Freight Transport and Logistics 2008-2016” 

Through this agreement, issued in 2008, Finland aims at achieving about one third of the total 

energy saving target set for the transport sector equivalent to 4.25 TWh (that is about 450 million 

litres of fuel). The target set for the participation rate in the agreement is 60% of the companies or 

registered vehicles in the sector. The energy used by transport equipment and in transport sector 

buildings is covered by the agreement.  

In this agreement, the participating company commits to improve continuously, whenever it is 

possible, its energy efficiency taking into account the economic, safety and environmental related 

aspects. To this end, it has been recognized that it’s necessary to improve the company’s 

management and to optimize the whole transport chain and logistics. In addition, participants 

agree to make an effort to improve energy efficiency of their non-transport operations (for example 

buildings). Participating companies will have to report their fuel consumption to a state entity.  

So far, various development projects have started involving the agreement parties and other 

stakeholders. The planned priority areas include:  

 Co-operation with clients, i.e. integrating energy efficiency efforts regarding transport 

chains with those in the industry and commerce  

 Improvement of energy efficiency of trucks  

 

Case Study Finland:73 “Promotion of walking and cycling” 

It is known that the energy efficiency of urban transport can be improved considerably by replacing 

short car journeys with walking and cycling. According to the Finnish energy agency Motiva, the 

most important interventions for promoting walking and cycling are:  

                                                      
71 http://www.gov.scot/Publications/2010/10/07142301/4 
72 http://www.odyssee-mure.eu/publications/br/energy-efficiency-trends-policies-transport.pdf 
73 http://www.odyssee-mure.eu/publications/br/energy-efficiency-trends-policies-transport.pdf 
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1. Co-ordinating land use and transport, particularly in growing urban areas;  

2. reforming planning practices and targeting investment in routes at light traffic routes more 

than previously; improving the maintenance of light traffic routes; and  

3. the permanent organization of traffic management activities at both national and major 

urban level.  

In this framework the Finnish Transport Agency has laid out a National Action Plan for Cycling and 

Walking (KÄPY) which runs until 2020. The objective of this strategy is that in 2020 the number of 

trips made by cycling, walking and by using public transport will be 20% higher than in 2005. The 

growth should come from modal sift from private cars. Trips made by cycling and walking should 

increase by 300 million trips per year and their share among the different transport modes should 

increase from 32% to 35–38%. These targets are in line with the Climate Policy Program 2009-

2020 of the Ministry of Transport and Communications.  

According to the Finnish experience, the main criteria to implement an effective and functioning 

walking and cycling system are:  

 Motivation: walking and cycling should have a higher status and motivation is required.  

 Distances and safety: attention should be paid to distances and the infrastructures should 

be pleasant and safe.  

 Will and co-operation among the municipality, the involved stakeholders and the citizens: 

the implementation requires in addition redirection of financing, changes in legislation and 

adequate monitoring.  

 Inclusion of the walking and cycling path into the wider travel chains of the whole transport 

system.  

The savings estimated by Motiva are about 460 GWh in 2020. When compared to the energy 

consumption in the transport sector in 2009, i.e. 49 260 GWh, this means a reduction of 

consumption by 0.9% corresponding to the “high” semi-quantitative impact level.  

Case Study The Netherlands:74  – “The “New Driving” Programme” 

The New Driving is a programme of the Ministry of Infrastructure and the Environment with 

contributions from the Ministry of Economic Affairs. It was implemented by NL Agency, but was 

transferred in 2010 to private participants. The programme aims at encouraging energy-efficient 

buying and driving behaviour in (learner) drivers, company drivers, fleet managers and 

intermediary organisations (driving schools, trade organisations, etc.)  

Its information campaign aims to change behaviour in transport and car buying. To influence 

driving behaviour, an information campaign has been launched focusing on driving in high gear 

and changing to a higher gear earlier. In addition to energy and cost savings, the New Driving also 

contributes to greater road safety and driving comfort. Furthermore, the New Driving also covers 

training, transport telematics, smart bicycle use, public transport and/or hire cars and publicity 

about these activities.  

The New Driving program aims to reduce the emission of CO2 in passenger transport consistently 

by at least 1 Mton within the period from October 2010 to October 2014. To stimulate changes in 

consumer behaviour, a passenger car labelling system has been developed (see also TRA-
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NLD05, Energy labelling of vehicles/tyres). The programme started in 1999 and changed over 

time up to October 2014. Nonetheless, as envisaged in the Energy Agreement, trade associations 

(RAI, BOVAG, VNA and the ANWB) are committed to define the next step for the New Driving in 

passenger transport.  

Case Study France:75 – “The national plan: clean vehicle” 

The Ministry of Sustainable Development presented in October 2009 a national plan with 14 

concrete actions to foster the development of electric cars and plug-in hybrid electric vehicle 

(PHEVs).  

1.  Launching in 2010 of a demonstrators infrastructure charging  

ADEME was to launch in early 2010 a call for projects regarding “infrastructure charging”, 

to support the demonstrators and experiments combining infrastructure, applications and 

target territories, and to validate the functioning of the ecosystem of rechargeable vehicles.  

2.  Integrate no-carbon vehicle in new mobility solutions  

Reducing our CO2 emissions need to invent new ways of mobility with electric vehicles or 

PHEVs. In this perspective, ADEME was to establish, in early 2010, a specific roadmap 

for new mobility solutions.  

3.  Create a battery industry  

Renault will build a battery factory in Flins, in partnership with the French Atomic Energy 

Commission (CEA). Bollore, Dassault and Saft also will conduct parallel projects.  

4.  Mass purchase of electric vehicles by companies and government by 2015  

The aim is to have a private and public market fleet of 100,000 vehicles by 2015  

5.  Confirmation of the super-bonus of 5 000 Euro for the purchase of vehicles until 2012 (see 

box on the Bonus-Malus measure)  

6.  A standard plug to charge his vehicle  

It will set up a standard for home plug in devices.  

7.  Plugs in new buildings  

By 2012, the construction of buildings (offices and households) with parking will need to 

include compulsory charging plugs.  

8.  In co-ownership, creating a "plug right”  

The status of condominium buildings built will evolve to facilitate the presentation of 

estimates of recharging equipment to the co-ownership. In addition, a "plug right” will be 

introduce for tenants.  

9.  Plugs to recharge vehicles at work and in public infrastructure  

At work, the creation of plugs will be facilitated, and become compulsory for parking at 

office buildings by 2015.  

10.  Normalize a single plug in Europe  

An agreement was reached by the Working Group on Franco-German technical 

characteristics of a single joint venture and whatever power load. This project is in 

discussions with other European states.  

11.  Municipalities will receive support to deploy the infrastructure of public charging  

A national conference on electrical mobility and infrastructure support will be held in late 

2009 for local authorities.  

12.  Organize the operational deployment of the network  

                                                      
75 http://www.odyssee-mure.eu/publications/br/energy-efficiency-trends-policies-transport.pdf 
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Regarding the deployment of terminals, a new subsidiary to 100% of ERDF will be created 

to accompany municipalities.  

13.  Ensure production of non-fossil fuels for no-carbon vehicles  

It should be ensured that electrical charging of the vehicle is produced at maximum from 

non-fossil energy, to ensure optimal environmental performance for no-carbon vehicles.  

14.  Giving a second life to the battery and its elements  

The second battery life is an important research issue due to its cost and its environmental 

impact. Automakers and French battery producer shall take into account their life cycle 

when designing the batteries. 
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Question 3: How can the energy efficiency financing mechanism in transportation sector 

be operated? What other regulations can be made by the state other than tax regulations? 

How are the efficiency investments in the transportation sector provided around the world 

and in the EU countries? 

 

The Commission’s guidance document on NEEAPs, referred to in question 1, states: “Where 

available, please provide information on the financing of specific energy efficiency measures in 

transport. The measure-specific information should differentiate between the amount of financing 

received from EU Structural and Cohesion Funds and the amount of co-financing coming from 

state funds. Please provide measure-specific information also on private financing and financing 

by the state other than the mentioned co-financing.” Obviously, Turkey does not receive funds 

from the EU structural funds, but it can easily document other sources of financing. 

The IEA provides good guidance on the use of financial instruments.76 

Fiscal incentives  

Fiscal measures can address all three of the elements of the transport paradigm listed above and 

are not included in the current IEA transport energy efficiency recommendations. In the first 

instance financial incentives or penalties, in combination with sound information, incentivise the 

purchase of more energy efficient vehicles and so can accelerate the deployment of energy 

efficient technologies. The vehicle tax systems of many countries, in Europe particularly, are now 

based on vehicle CO2 emissions and research has shown that consumers respond quickly to such 

financial incentives. For example, in Ireland in the five months after the introduction of the new 

CO2 emissions differentiated annual motor and vehicle registration taxes on 30 July 2008, the 

percentage of passenger cars sold in the lowest emissions bands A to C (under 155 g CO2/km) 

soared from 41% to 83% (O’Gallachoir et al., 2009). The European Commission has for many 

years called for the “inclusion of a CO2 element in car taxes” Europe- wide; however it has not 

received approval from the European Council and therefore this element of the European Union 

strategy remains the responsibility of individual member states. In Japan, a tax credit is available 

for low-emitting and fuel-efficient vehicles, while in the United States tax credits are provided to 

purchasers of advanced technology vehicles such as hybrid, plug-in electric, or alternative-fuelled 

vehicles.  

As fuel economy standards in many regions are fleet based, with one target value for the overall 

fleet, it is necessary for manufacturers to sell a significant number of low-emitting vehicles as part 

of the strategy. Fiscal incentives play an important role in assisting manufacturers to meet their 

targets by encouraging consumers to purchase low-emitting vehicles. Care must be taken that 

fiscal incentives are holistic and do not reduce emissions at the expense of other policy goals. In 

the aforementioned Irish example, diesel sales rose dramatically as a result of the CO2- 

differentiated taxes with the significant adverse effects of increasing NOx emissions.  

Fiscal measures can be used to promote fuel-efficient vehicles and address the second and third 

elements of the transport challenge – namely using the vehicle at optimum efficiency and reducing 

                                                      
76 https://www.iea.org/publications/freepublications/publication/transport_energy_efficiency.pdf 
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overall vehicle use. Several studies show that taxing on the basis of vehicle use is a cheaper way 

to reduce vehicle fuel consumption than fuel economy standards (Van Biesebroeck, 2010). Fiscal 

measures are most commonly found in the form of fuel taxes and, in a more targeted manner, as 

congestion charging in cities, road pricing on a larger scale or car park pricing. The impact of fuel 

prices and taxes on transport demand has been extensively studied and while some researchers 

argue that demand for travel is inelastic with respect to fuel prices since car use has not declined 

in the face of rising fuel prices, others feel that lower fuel prices would result in increased travel 

demand. An example often cited is the higher car use in the United States compared with Japan 

and Europe where fuel prices are significantly higher (Sterner, 2007).  

More targeted fiscal measures include road pricing schemes where charges per kilometre can 

reflect the external costs to transport users. Road pricing can represent a fair way to apply the 

polluter pays principle to transport. Cars that produce high emissions per kilometre and are driven 

during peak traffic in congested areas are charged more per mile compared with clean, efficient 

models driving on an empty road. The introduction of a road pricing structure and the abolishment 

of fixed charges, such as vehicle taxes, so that drivers only pay variable charges would present a 

strong disincentive for car use. For example, the national road-pricing scheme recently proposed 

in the Netherlands would set charges according to the pollutant emissions and the fuel efficiency 

of the car, the time of day and location and would incorporate environmental and congestion 

externalities in the user price. 

There are several congestion pricing schemes in operation in cities around the world where cars 

are charged to drive in a particular zone within a city. Experiences in cities such as London, 

Stockholm and Singapore show that congestion charging can be quite successful in reducing 

vehicle trips within a targeted area. The London and Stockholm schemes reduced travel within the 

zone by between 15-19% and improved travel times by between 18-50% (Eliasson et al., 2008, 

Transport for London 2009). The main goal of fiscal measures in transport is to disincentivise the 

use of the vehicle rather than its purchase per se. High fixed charges, such as vehicle taxes and 

insurance, can actually encourage vehicle use as once the charges have been paid the driver 

generally feels that he/she should “get use“ out of the vehicle. The main challenge associated with 

transport fiscal measures is that they are generally unpopular with the public and so require 

political courage to implement. 

 

What other regulations can be made by the state other than tax regulations? 

The following comes from the MURE-ODYSSEE website.77 

 

More emphasis should be given in the future to additional economic incentives for phasing out 

inefficient and highly emitting vehicles. Environmental tax reforms (e.g. carbon taxation or 

emissions trading) and other market-based instruments (e.g. distance-based vehicle charges) are 

accepted by international organizations such as the OECD and the International Monetary Fund 

as necessary ingredients of sustainability policies. But in a complex and imperfect world, a mix of 

                                                      
77 http://www.odyssee-mure.eu/publications/policy-brief/economic-measures-versus-testing-road-transport.html 
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regulatory and economic measures remains the preferred policy response to global energy and 

environmental problems. The appropriate ‘quantities’ of this mix (how strict standards and how 

high emission taxes) has to be assessed in each case by weighing the social costs and benefits 

of each policy option. 

-------------- 

A wide range of different energy efficiency measures are applied in the transport sector in different 

Member States and different kinds of successful or promising measures are reported. The 

examples range from rather traditional measures such as grants for efficient technologies to more 

innovative approaches including cooperation between companies and authorities via voluntary 

agreements.  

Member States have developed two categories of policies to limit their energy consumption in the 

transport sector. The first one relates to changing the mode of transportation, generally shifting 

from car transportation towards public transportation. The second one includes policies to increase 

the energy efficiency of a certain mode of transportation, usually cars, either in its conception or 

in its use.  

The following measures are seen as successful by most CA ESD participants:  

 Grants for developing public transport infrastructure and for emerging technologies  

 Parking space management  

 Speed limits  

 Taxes  

 Eco driving  

Although successful transport measures are, in principle, replicable in other countries, special 

national circumstances (culture, geography, state of infrastructure etc.) should always be taken 

into account when introducing new measures. An important first step when replicating measures 

is to know the main aim of the measure (saving energy, improving safety, environment benefits 

etc.).  

The transport sector is a very complex and interlinked system and this means it is more difficult to 

single out the effects of a single measure. It is thus worth mentioning that a lot of the instruments 

in the transport sector influence more than one aspect of transport policy. Generally, the 

monitoring of measures seems to be less developed in the transport sector and this is a field for 

further discussion and research.  

Political targets and sectoral strategies can be singled out as an important recommendation to 

help achieve a successful transport policy with respect to energy efficiency. Clear targets and a 

transport strategy help to coordinate different energy efficiency measures, define responsibilities 

and plan for the monitoring of measures. Finally, clear objectives also help to increase the political 

importance of energy efficiency in the transport sector 

Case Study Germany:78 Energy consumption in the transport sector is dominated by road 

transport, with a share of more than 80%. Therefore, in the following special emphasis is put on 

this transport mode. Due to the considerably above‐average growth of air transport (international 

                                                      
78 http://www.odyssee-mure.eu/publications/national-reports/energy-efficiency-germany.pdf 
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and domestic), its share in total consumption increased from 10% in 2000 to 14.4 % in 2013. With 

a share of about 2 %, the role of rail transport for transport energy consumption is rather small 

and further lost importance during the last 15 years. The share of inland navigation is insignificant.  

The energy efficiency progress in the transport sector is measured by an aggregated energy 

efficiency index (ODEX), which is calculated at the level of seven transport modes or vehicle types: 

cars, trucks/light duty vehicles, motorcycles, buses, rail, water and domestic air transport.  The 

calculation is based on the unit consumption indices for these modes. To ensure clarity and 

because of their small influence, buses and motor cycles are not included in the following figure.  

In 2013, the energy efficiency index of transport improved by 16.6% compared to 2000. Efficiency 

improvements in the car stock as a consequence of the penetration of new, more efficient cars 

(measured by a specific consumption in l/km) and a continuous trend to diesel cars, contributed 

steadily to this development. Since 2009, however, the energy efficiency improvement for cars 

has slowed down considerably. The energy efficiency index for trucks and light duty vehicles also 

contributed to energy efficiency gains in transport, especially over 2001‐2006. Between 2007 and 

2009, the ODEX for trucks increased, which represents a worsening of energy efficiency during 

the economic crisis. Since 2011 the index for trucks and light duty vehicles remained constant. 

The contribution of the other transport modes (air, train, water) is less important due to their small 

shares in consumption. Therefore, the development of the total transport ODEX strongly follows 

the car and truck ODEX. Modal shift had a comparatively small impact on transport energy 

consumption.  

The 3rd Energy Efficiency Action Plan (NEEAP) published in 2014 (BMWi 2014b) contains most 

of the recent measures in Germany. The following text will summarise the most recently initiated, 

measures. Some additional policy measures for the transport sector are included in the Climate 

Action Programme 2020 (see Section 1.4; BMUB 2014).  

Measures from the 3rd NEEAP  

First, with its Ecological Tax Reform, initiated in 1999, the German Government aimed to 

encourage energy saving and promote renewable energies, as well to create jobs. The eco‐tax 

consists of an Electricity tax and a premium on the energy tax. Enterprises can apply for tax 

reductions, if they use more than a specified base amount per year. In 2003 the Act of Further 

Development of the Ecological Tax Reform modified parts of the original tax reform. The 

dismantling of tax reductions and the adaption of the taxes on gas and heavy heating oil were the 

main targets of these changes. Since 2015 a company can apply for a “Peak‐load Balancing” if 

they have either a certified energy management system or an environmental management system 

(lower requirements for SMEs), or can prove the reduction of energy intensity of 1.3% a year 

(reference period 2007‐ 2012).  

Second, a levy on air traffic has become valid from 1 January 2011 for all flights from German 

airports. The levy has to be paid by the airline and depends on the distance of the flight. It ranges 

between 8 EUR for short‐haul flight, 25 EUR for medium‐haul flights, and 45 EUR for long‐haul 

flights. Since 2011 the air‐traffic levy has been increased. This increase is usually included in flight 

tickets for the passengers who visit any of the Germany’s airports. The increase in the levy 
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considers the destination of the flight and the flight distance/travel time. The levy has been 

classified in three classes since January 2013.  

Measures from the Climate Action Programme 2020  

In Germany, most of the measures introduced during the last years, represent a continuation of 

well‐ established measures and policies from the previous decades. In the transport sector, 

several new measures have been introduced under the “Climate Action Programme 2020”.  

A package of measures has been put forward to make freight transport more efficient and climate 

– friendly. It includes the efficient reorganisation of road freight transport, expansion of rail freight 

transport and strengthening the role of waterways as a mode of transport complement and 

influence each other. Improved linking up of the different modes of transport also helps to make 

freight transport environmentally sound.  

A raft of measures is also to be put in place to make passenger transport more environment‐ and 

climate‐ friendly. These measures will focus on strengthening local public transport and long‐

distance passenger transport and on strengthening cycle and pedestrian transport. Mobility 

management systems will also be promoted. In the area of public transport, the federal 

government provides financial support to the federal states and local authorities in the form of 

regionalisation funds through legislation on unbundling (Entflechtungsgesetz) and under the 

provisions of legislation regulating federal government support for local transport funding 

(Gemeindeverkehrsfinanzierungsgesetz) and in this way contributes to more environmentally 

sound mobility.  

Promotion of alternative drives systems in local public transport will continue in line with on‐going 

financial programmes, including those that are funded by the National Climate Initiative (NKI).  

Increasing electrification of vehicle drives in passenger and freight transport is of prime importance 

in reducing CO2 emissions in the transport sector in the medium and long term. Since the 

reduction effect depends on the market penetration of electric vehicles, the German government 

will create conditions that are advantageous to their rapid market launch and to meeting its target 

of one million electric vehicles by 2020. One of the key options under consideration is a special 

depreciation allowance for commercial electric vehicles, which would be jointly financed by the 

federal government and the federal states.  

In total, the measures for the transport sector as explained in the “Climate Action Programme 

2020” are estimated to save 110 – 162 PJ of primary energy and thereby avoiding 7 – 10 MtCO2 

equivalent GHG emissions.  

 

Case Study France:79  

France is one of the few that obliges suppliers of automotive fuel to achieve energy savings. 

                                                      
79 http://eng.janrosenow.com/uploads/4/7/1/2/4712328/s_2014_2019_plmrep_committees_itre_dv_2016_03-
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How are the efficiency investments in the transportation sector provided around the world 

and in the EU countries? 

Figure 10 below shows the breakdown of public funding available by targeted sector. Most 

identified funds went to the buildings sector (€5.4 billion in 2014), followed by transport (€535 

million in 2014) and industry (€456 million in 2014). Identified overarching programmes – targeting 

cross-cutting efficiency measures – provided around €624 million of funding in 2014.80 

 

Figure 19: EU-28 - Available public funding by targeted sector for the years 2012-2014 

 

Most funds were made available by means of loans (€2.7 billion in 2014), followed by grants and 

subsidies (€2.2 billion in 2014), and fiscal incentives (€1.6 billion in 2014). 

Within this energy efficiency category, there are other measures either having an informative 

scope, like the French measure No. FRA40, aiming at extending the requirement for energy 

certificates also to the transport sector, or setting a broader reference set of objectives like the 

Austrian “Klimaaktiv mobil” scheme or the French national “Clean Vehicle” plan. Given the very 

interesting design of the French measure and the wide scope of the Austrian one, these will be 

further illustrated at the end of this paragraph.  

Case Study: The French measure : “Automobile Bonus Malus”  

The bonus-malus mechanism, based on the CO2 emissions per km of new vehicles, rewards the 

purchase of vehicles with low CO2 emissions and penalises the acquisition of vehicles with high 

emissions.  

The scheme relies on three criteria:  

 a "bonus" for any purchase of a new car with low CO2 emission, the emission threshold 

for low emitting cars getting increasingly lower with years.  

                                                      
80 Much of the information for this section comes from http://www.odyssee-mure.eu/publications/br/energy-efficiency-trends-
policies-transport.pdf 
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 a "superbonus" (or "scrapping bonus") if the acquisition of the clean vehicle is 

accompanied by the scrapping of an old vehicle over 15 years old. From the 4th December 

2008 and until the end of 2009, this bonus was modified: the scrapping bonus of 1000€ 

was given if the new clean vehicle emitted less than 160 g CO2/km and if the old car was 

older than 10 years old. This scrapping bonus was maintained in 2010 with new conditions: 

700€ until the 30th June 2010 and 500€ after. The emission threshold was reduced too: it 

switched to 155 gCO2/km in January 2010. This superbonus mechanism was stopped at 

the end of 2010.  

 a “malus” for the purchase of new cars with high CO2 emissions, the emission threshold 

for high emitting cars getting increasingly lower with years.  

The financial scheme envisages four levels of “bonus” awarding the purchasing of very clean 

vehicles with very high grants (6,300€ for vehicles emitting less than 20 gCO2/km, 4,000€ from 

20 to 60 gCO2/km and “only” 150€ for cars emitting up to 90 gCO2/km). A special grant of 3,300€ 

is awarded to those who purchase hybrid cars with CO2 emissions lower than 110 gCO2/km. On 

the contrary, the malus starts adding a tax on the purchased vehicle from 150€ for vehicles 

emitting more than 131 gCO2/km up to 8,000€ for cars emitting more than 201 gCO2/km.  

The scheme has been highly successful and enabled average emissions of new vehicles 

registered in France to fall from 149 g of CO2/km in 2007 to 140 g of CO2/km in 2008 and 133 g 

of CO2/km in 2009, while the historically-based decline, before introduction of the bonus-malus 

mechanism, was around 1.5 g of CO2/km/year. In 2010, 2011 and 2012, the average level of 

emissions of registered new vehicles again fell to 3 g of CO2/km/year. The figure below shows the 

sales of new cars per car labelling class between 2004 and 2012 (in %). A notable increase of the 

B-D categories starting from the date of the entrance into force of the measure is evident.  

 

 

Figure 20: The sales of new cars per car labelling class 

Case Study United Kingdom81 – Company car taxation 

The Company Car Tax system is part of a wider package of measures aimed at tackling climate 

change and greenhouse gas emissions, and was designed to provide financial incentives for 

                                                      
81 http://www.measures-odyssee-mure.eu/topics-energy-efficiency-policy.asp 



  
 
 
 
 

 

 

Page - 197 - 

employers and company car drivers to choose cars that produce lower CO2 emissions. It also 

aimed to encourage car manufacturers to develop and introduce greener cars. The measure 

entered into force in 2003 and has been then updated several times up to 2014. Further changes 

are envisaged up to 2016. This financial scheme introduces a broadly revenue neutral reform of 

Company Car Taxation based on CO2 emissions to provide an incentive for company car drivers 

to choose more fuel-efficient vehicles.  

Company car tax is calculated by applying the appropriate percentage to the list price of the car. 

The appropriate percentage is related to the CO2 emissions of the car and ranges from 15% to 

35% in 1% increments for every 5 g/km of CO2 emissions for a petrol car. On the contrary, diesel 

cars attract a 3% supplement. A lower rate of 10% for cars with CO2 emissions of exactly 120 

g/km or less (13% for most diesels) was introduced from 6 April 2008 to promote environmentally 

friendly vehicles. This limit of 120 g/km has been reduced to 115 g/km in 2014 and will be reduced 

to 110 g/km in 2015.  

An ex post assessment carried out two years after the entering into force of this scheme 

demonstrated its success as it verified that average CO2 emissions figures from company cars 

were around 15g/km lower in 2004 than would have been the case if the reforms had not taken 

place. Furthermore it was found that around 60% of company car drivers who were given a choice 

of company car by their employers were influenced by the Company Car Tax reform and as a 

result chose cars with lower CO2 emissions figures.  

Case Study Austria:82 “Mobility management consulting and funding programmes – klimaaktiv 

mobil” 

The klimaaktiv mobil set up:  

 Free-of-charge consulting programmes addressing specific target groups (companies, 

cites & municipalities, real estate developers, schools & youth, tourism)  

 A financial support programme with a total of 74.8 million € since 2007 for mobility 

management measures, fleet conversions to low-carbon technologies, work travel plans 

etc.  

 An Ecodriving training programme with up to now 20,000 trainees and educating all novice 

drivers in Austria in an efficient driving style (see MURE measure AU 14)  

 A broad awareness raising campaign  

More than 5,700 klimaaktiv mobil partners among the target groups outlined above are nowadays 

implementing sustainable transport measures. Klimaaktiv mobil aims in fact at supporting actions 

conducted by specific target groups, each group being concerned by a specific programme on 

mobility management (MM): public administrations and companies, schools and youth, local 

authorities, leisure and tourism, real estate developers and investors in the building sector as well 

as individual drivers with respect to Ecodriving.  

In practice, klimaaktiv mobil is divided into five elements.  

                                                      
82 http://www.measures-odyssee-mure.eu/topics-energy-efficiency-policy.asp 
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 The first element concerns the mobility management consulting programmes for specific 

target groups. Programme managers consult companies, municipalities, schools etc. and 

ask them to agree on a specific package of CO2 reducing measures in transport. These 

measures are agreed upon in a binding “target agreement”, signed by the respective 

stakeholders and the strategic control level of klimaaktiv mobil in the ministry for 

environmental affairs. The contract contains certain targets to be achieved, among them 

tons of CO2 that have to be reduced after a certain period. If a project implementer has 

not achieved the goals after the contract period, contractual penalties have to be paid.  

 A further element is constituted by a financial support programme, where project 

implementers can apply for subsidies when implementing their MM measures. This 

programme was introduced in 2007 and since then brought a real boost to klimaaktiv mobil 

and therefore is the basic backbone of the whole programme.  

 The next element is a broad awareness raising & information campaign, targeting the wider 

public via the media.  

 The fourth element is partnership awards. Implementers become partners and get awards 

for implemented measures and certificates for completed trainings (partnership & awards).  

 Finally, education & certification activities (fifth element) help ensure a sustainable impact 

of klimaaktiv mobil even beyond its planned end in 2020 (advanced).  

The klimaaktiv mobil programme achieved impressive results during its first programme period:  

 5,700 climate-friendly mobility projects were initiated and were implemented by 4,200 

companies, 650 cities, municipalities and regions, 600 tourism enterprises and 250 

schools.  

 These projects achieve an annual reduction of emissions of 590,000 tons of CO2.  

 5,800 so-called green jobs were secured or created.  

 13,800 alternative vehicles for fleets of companies and municipalities were financially 

supported, including 11,000 e-vehicles and 1,700 charging stations  

 150 bicycle projects, including bicycle infrastructure, logistics and awareness raising, were 

funded,  

 1,200 driving trainers were upgraded to certified Eco driving trainers.  
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ANNEX 7  

Issues Related To Agriculture Sector 

The Turkish government asked for research to be undertaken on several issues related to the 

agriculture sector. 

Question 1: Incentivizing the Renewal of Tractors and Harvesters through Energy 

Efficiency – Currently, there are 720 thousand inefficient tractors in Turkey. This includes 

a substantial number of tractors which have been used for over 35 years, and the tractors, 

which are not actively used, are planned to be supported. What do you think about the 

management of this issue? Who should be the one to manage this process? (the 

collaboration of MENR with the Ministry of Agriculture or Ministry of Economy?) 

Introduction 

Agriculture is one of the main industries in Turkey and the need for mechanization is paramount. 

It is stated that there are 720,000 inefficient tractors in Turkey, out of a total number of 1.125 

million (in 2011).83  As late as 2014, there were 58,500 new tractors purchased.84 This was the 

fifth largest market for new tractors globally. There are also 13 tractor manufacturers in Turkey. 

Many countries have had scrappage programs for vehicles and having one for tractors would be 

similar. 

It would be best to do the analysis of all end-use sectors to determine where the priorities for new 

policies should be. Traditionally in Turkey they have been for large energy-intensive industries 

and for SMEs.  Much of the funding for energy efficiency investments has come from the EBRD 

and the World Bank, although there is some funding available for industry through GDRE. 

The NEEAP has raised the issue of a national energy efficiency fund.  A tractor replacement 

scheme could take place through it. That would allow for the fund manager to take responsibility 

for administering the scheme. If there was to be a dedicated scheme simply for tractors, the Energy 

Efficiency Co-ordination Board could assess which institution is best suited to manage it. GDRE, 

the Ministry of Agriculture and the Ministry of Economy all have experience in administering 

financial instruments. 

The crucial issue is in determining whether this is the priority for financing energy efficiency in 

Turkey. It definitely is important. 

There are a couple of good case studies from Europe 

 
Case Study – Spain:85 
 

                                                      
83 http://ac.els-cdn.com/S2212667813000701/1-s2.0-S2212667813000701-main.pdf?_tid=35ef1654-5fd7-11e7-a34e-
00000aacb361&acdnat=1499076538_67f2270411a5d7a9a24f7af681b50bcd 
84 http://cema-agri.org/sites/default/files/publications/2015-02%20Agrievolution%20Tractor%20Market%20Report.pdf 
85 https://ec.europa.eu/energy/sites/ener/files/documents/2014_neeap_en_spain.pdf, page 132 

https://ec.europa.eu/energy/sites/ener/files/documents/2014_neeap_en_spain.pdf
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The National Energy Efficiency Plan for Spain gave considerable attention to the agriculture 

sector. 

Regarding tractor stock, it is envisaged that the energy efficiency improvement will be achieved 

with the renovation of machinery stock based on the results being produced in the sector through 

the energy labelling of tractors developed in Spain. This energy labelling and its classification are 

based on the results of tests carried out according to OECD codes. The methodology developed 

in Spain under the IDAE initiative has allowed agricultural tractors sold in the country to be 

classified according to their energy efficiency, for which power and fuel consumption data are 

recorded.  

This classification has enabled the Ministry of Agriculture, Food and Environment to grant 

premiums to farmers who adhere to the RENOVE tractor plan, having updated this incentive 

scheme with RD 147/2014 of 7 March 2014 regulating the direct concession of assistance under 

the 'PIMA Tierra' environmental stimulus plan and which, for trading in a tractor more than 15 

years old when buying a new one, the assistance amount may increase based on the new tractor's 

energy classification (€2 000 for category A or €1 000 for category B).  

Case Study – Spain:86 Financing through European Investment Bank 

The European Investment Bank (EIB) signed several loans totalling EUR 600m to finance the 

renewal of road transport fleets and agricultural vehicles in the presence of the Minister of Public 

Works and Transport, Rafael Catalá Polo, and the Minister of Agriculture, Food and the 

Environment, Isabel García Tejerina. This is the second operation of this type to be drawn up by 

the EIB. In 2015, the EU bank signed another set of loans totalling EUR 450m, with the funds 

being rapidly deployed due to high demand for the product from SMEs. This year's financing 

represents an increase of EUR 150m. 

The operation was put together as part of the Environmental Incentive Plans (PIMA) and will 

provide EUR 1.2bn to SMEs and midcaps (up to 3 000 employees), with the EIB providing half of 

this amount. 

To access these funds, interested companies should contact one of the financial institutions taking 

part in the second round of this fleet renewal credit line and offering this finance. Over the course 

of this year, the EIB has signed three loans of EUR 150m each with ICO, Banco Santander and 

BBVA, a EUR 100m loan with Banco Popular and a EUR 50m loan with Banco Sabadell. 

The EIB's support for the renewal of road transport fleets and tractors has two goals. This first of 

these goals is environmental: providing cash to companies so that the oldest professional road 

transport and agricultural vehicles (trucks, buses, vans and tractors) can be replaced with less 

polluting and more environmentally-friendly alternatives. 

The second is to support job creation, helping Spanish SMEs and midcaps to be more competitive, 

enabling them to replace their machinery and transport fleets with newer and more efficient 

versions. 

                                                      
86 http://www.eib.org/infocentre/press/releases/all/2016/2016-246-el-bei-financia-con-600-millones-de-euros-la-renovacion-de-
flotas-de-transporte-terrestre-y-de-vehiculos-del-sector-agrario.htm 

http://www.eib.org/infocentre/press/releases/all/2016/2016-246-el-bei-financia-con-600-millones-de-euros-la-renovacion-de-flotas-de-transporte-terrestre-y-de-vehiculos-del-sector-agrario.htm
http://www.eib.org/infocentre/press/releases/all/2016/2016-246-el-bei-financia-con-600-millones-de-euros-la-renovacion-de-flotas-de-transporte-terrestre-y-de-vehiculos-del-sector-agrario.htm
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During the signing ceremony, EIB Vice-President Román Escolano highlighted the positive 

influence these EIB loans will have in “two very important sectors of the Spanish economy: 

transport and agriculture. This new loan will enable Spanish SMEs to renew their road transport 

or agricultural vehicles. 

Case Study – Poland: POLSEFF funds agriculture equipment 

The EBRD created the Polish Sustainable Energy Financing Facility, similar to ones created in 

Turkey. A priority is given to the agriculture sector.87 

Eligible equipment includes tractors and harvesters. 

Projects that involved modernisation of agricultural machinery have proved to reduce energy (fuel) 

consumption by as much as 70% annually. Moreover there has been a significant reduction in 

CO2 emission that caused a positive environmental effect.  

This brochure was created to present examples of investments in the agriculture sector that bring 

significant energy savings and the benefit of investing.  

The examples shown are based on real projects implemented by the PolSEFF programme.  

The highest energy consumption in companies that provide agricultural services is related to the 

fuel used by machines. This problem can be avoided by replacing old machines with new, energy 

efficient ones. Other projects that also bring high savings are modernisation of grain driers that 

can deliver savings of hundreds of thousands of Polish zloties annually.  

They estimate that the replacement of a tractor and harvester leads to savings of 3,300 litres of 

fuel consumption annually. 

 

  

                                                      
87 See http://www.polseff2.org/sites/default/files/polseff2_-_agro_single_en_23_07.pdf 
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Question 2: Transition to Energy Efficient Irrigation Methods – Energy gains are calculated 

using a typical water pump which is commonly used in Turkey. However, this method 

cannot find the water saving value. Could you please give examples as to calculate all the 

other gains (for example, water gains in transition to the closed system, etc.)? 

There are several examples of undertaking the calculations.  They can be detailed and several 

examples are provided. 

Case Study – Pump Efficiency Calculator88 

The Centre for Irrigation Technology in the US has produced a calculator.  The footnote provides 

a link to the brochure. 

Case Study – AFED89 

The Arab Forum for Environment and Development has looked into irrigation issues. The following 

is an important excerpt. 

Water efficiency in agriculture has been extensively researched for many years. Universally 

applicable solutions are however difficult to come by, particularly due to different contexts and high 

specificity of agricultural practices. But efficiency gains are often possible through suitable crop 

selection, proper irrigation scheduling, effective irrigation techniques, and using alternative 

sources of water for irrigation. It should be noted that increasing water efficiency often provides 

benefits that go far beyond reduced water use.  

Drip irrigation  

Drip irrigation delivers water through the use of pressurized pipes and drippers that run close to 

the plants and that can be placed on the soil surface or below ground. This method is highly 

efficient because only the immediate root zone of each Saturated soil Optimum moisture content 

Zero moisture plant is wetted. This system also allows precise application of water-soluble 

fertilizers and other agricultural chemicals. Drip irrigation is reported to help achieve yield gains of 

up to 100%, water savings of up to 40-80%, and associated fertilizer, pesticide, and labor savings 

over conventional irrigation systems.7 Drip irrigation systems can have different levels of 

sophistication and costs. Drip irrigation systems that are operated by solar-driven pumps are a 

particularly promising alternative for the MENA region.  

Further efficiency gains at the local or regional levels, and even at the farm level, can be achieved 

through the use of alternative sources of water for irrigation. Two major approaches dominate.  

Rainwater harvesting is an increasingly popular approach in those parts of the world where short 

periods of heavy precipitation are often followed by long stretches of dry periods. In these 

locations, impermeable surfaces covering sufficiently large areas are created to reduce the 

infiltration of rainfall into the soil. By controlling the run-off of the harvested rain, water is diverted 

to tanks, underground aquifers, or dedicated surface ponds (though this is the least costly 

alternative, it results in excessive water loss via evaporation), from where water can be extracted 

                                                      
88 http://www.pumpefficiency.org/wp-content/uploads/2015/05/Energy-Calculator-Brochure.pdf 
89 http://www.afedonline.org/water%20efficiency%20manual/PDF/6chapter%205_Agriculture.pdf 
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and used for irrigation. Rainwater harvesting is successfully used in parts of India co- habited by 

multiple small-scale farmers.  

Utilizing treated wastewater is another approach that can provide a feasible alternative source for 

irrigation water. With the use of modern technology, domestic wastewater can be treated to meet 

strict health and environmental guidelines, allowing safe use in irrigation. Conventionally, however, 

use of treated wastewater in irrigation practices has only been possible in farms located in close 

proximity to cities or towns that are large enough to operate an effective wastewater treatment 

system. Treated wastewater is already used in irrigation in Jordan and Tunisia and in landscaping 

in member countries of the Gulf Cooperation Council. With advancements in wastewater treatment 

technologies, use of treated wastewater on a smaller scale and in a distributed mode is becoming 

feasible.  

Other innovations, such as micro-scale solar desalination units that can convert brackish water to 

low salinity water suitable for irrigation, are developments that hold a promise for the future.  

Case Study – Australia90 

Findings regarding energy saving opportunities in Energy Efficient Irrigation Methods include: 

 Irrigation engineers and agronomists consulted through the study universally believed that 

an integrated, optimization approach to energy, water and crop yield can enable significant 

net gains for most irrigation farms:  

o Major opportunities for energy savings, including ‘quick wins’, can be achieved on 

most irrigation farms through modification of practice and technology.  

o Importantly for adoption, these changes can be achieved without detriment to crop 

yield and often with increases in water efficiency.  

 Areas for energy savings include:  

o improving equipment operations and maintenance;  

o making minor adjustments to systems components such as changing emitters and 

finessing pressures;  

o re-designing and re-engineering whole irrigation systems; 

o re-designing production systems and using new plant production systems;  

o introducing new and converging technologies including sensors, smart systems 

and automation,  

o improving technical support to the industry and adopting new energy generation 

close-to-use such as solar powered pumping systems.  

 High levels of interest in solar technology exist across the irrigation community and, to 

lesser extent, other renewable solutions.  

 The energy demand profile of farms is a critical factor when considering the suitability and 

return on investment for renewable energy in irrigation. Demand profile must be considered 

over diurnal, seasonal, annual and longer, climate-driven cycles (eg flood and drought 

events).  

 The group with the most potential for renewable energy solutions are farmers with 

predictable and continuous irrigation energy demand (farmers on rivers, in the irrigation 

districts, or in horticulture)  

                                                      
90 https://www.nswfarmers.org.au/__data/assets/pdf_file/0007/43828/The-water-and-energy-nexus.pdf 
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 An opportunity may also exist for introducing renewable generation networks across 

irrigation regions, which generate electricity matched to the periods of peak irrigation 

demand in summer and autumn and deploy emerging energy storage technologies. 

Reforms to tariff structures and network charges would be critical to such developments.  

 State water authorities and irrigation corporations should be engaged in discussion 

regarding whole of system energy savings and the potential role of renewables. 

 

Case Study – China: Cost-effectiveness analysis of water-saving irrigation technologies based on 
climate change response91 

There is a detailed paper by researchers in China. Reference to the paper is in the footnote.  Here 

is the abstract: 

This study provides a cost-effectiveness analysis of four water-saving irrigation techniques that 

are widely implemented in China to address the impacts of climate change: sprinkler irrigation, 

micro-irrigation, low-pressure pipe irrigation and channel lining. The aim is to thoroughly 

understand the economic feasibility of water-saving irrigation as an approach to coping with 

climate change. Based on the cost-effectiveness analysis, this study finds that water-saving 

irrigation is cost-effective in coping with climate change, and has benefits for climate change 

mitigation and adaptation, and for sustainable economic development. For the cost-effectiveness 

ratio of mitigation and adaptation, only that of channel lining is negative (for mitigation is −43.02 

to −73.41 US$/t, for grain yield increase −34.35 to −20.13 US$/t, and for water saving −0.020 to 

−0.012 US$/m3). Sprinkler irrigation has the highest incremental cost for mitigation (476.03–

691.64 US$/t), because when sprinkler irrigation is used, there may be additional energy needs 

to meet water pressure requirements, which may increase greenhouse gas emissions compared 

to traditional irrigation. For mitigation, in districts where the pumping head for pressure is lower 

than the critical energy saving head, sprinkler irrigation should be avoided. Micro-irrigation has the 

highest incremental cost for adaptation followed by sprinkler irrigation and low-pressure pipe 

irrigation, but when considering the revenues from improved adaptation, all of the measures 

assessed are economically feasible. The results suggest that for mitigation and adaptation 

objectives, micro-irrigation performs best. From an economic perspective, channel lining is 

recommended. Therefore, a balanced development of channel lining and micro-irrigation 

according to different geographical conditions is recommended. 

Case Study – China: Co-benefits and trade-offs in the water – energy nexus of irrigation 
modernization in China 

There is another detailed paper that can be of benefit to Turkey.92  The full paper is available in 

the link in the footnote.  The abstract is here: 

There are strong interdependencies between water use in agriculture and energy consumption as 

water saving technologies can require increased pumping and pressurizing. The Chinese 

Government includes water efficiency improvement and carbon intensity reduction targets in the 

12th Five-Year Plan (5YP. 2011–2015), yet the links between energy use and irrigation 

modernization are not always addressed in policy targets. Here we build an original model of the 

                                                      
91 http://ac.els-cdn.com/S0378377413001856/1-s2.0-S0378377413001856-main.pdf?_tid=3320bb94-5feb-11e7-a74b-
00000aacb362&acdnat=1499085124_e30224161bd3cbe82d31a12a6fd4bbf9 
92 http://iopscience.iop.org/article/10.1088/1748-9326/11/5/054007/pdf 
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energy embedded in water pumping for irrigated agriculture and its related processes. The model 

is based on the physical processes of irrigation schemes and the implication of technological 

developments, comprising all processes from extraction and conveyance of water to its application 

in the field. The model uses data from government sources to assess policy targets for deployment 

of irrigation technologies, which aim to reduce water application and contribute to adaptation of 

Chinese agriculture to climate change. The consequences of policy targets involve co- beneficial 

outcomes that achieve water and energy savings, or trade-offs in which reduced water application 

leads to increasing greenhouse gas (GHG) emissions. We analyze irrigation efficiency and energy 

use in four significant provinces and nationally, using scenarios based on the targets of the 12th 

5YP. At the national scale, we find that expansion of sprinklers and micro-irrigation as outlined in 

the 5YP would increase GHG emissions from agricultural water use, however, emissions decrease 

in those provinces with predominant groundwater use and planned expansion of low-pressure 

pipes. We show that the most costly technologies relate to trade-offs, while co-benefits are 

generally achieved with less expensive technologies. The investment cost per area of irrigation 

technology expansion does not greatly affect the outcome in terms of water, but in terms of energy 

the most expensive technologies are more energy-intensive and produce more emissions. The 

results show that water supply configuration (proportion of surface to groundwater) largely 

determines the potential energy savings from reductions in water application. The paper examines 

the importance of fertigation and highlights briefly some policy implications.  
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Question 3: Supporting Energy Efficiency Projects in Agricultural Sector – What are the EU 

practices or legislation related to the subject? Land consolidation is planned to be 

supported, specifically regards to this action item. However, how should we support our 

farmers so that these practices succeed? How can we persuade our farmers in this 

direction? 

The EU’s Common Agriculture Policy (CAP) controls agriculture policy as a whole. About 30 per 

cent of the EU budget goes directly to farmers and 9 per cent goes for rural development. The 

main policy document for energy efficiency is the Energy Efficiency Directive and there is no 

reference to agriculture.  The European Commission’s guidance document for the preparation of 

the National Energy Efficiency Action Plans also does not mention agriculture.  However, as seen 

above, Spain for one included agriculture in its NEEAP. 

Importance of agriculture as described by the CAP 

Farmers provide a stable food supply, produced in a sustainable way at affordable prices for more 

than 500 million Europeans. The European Union's farm policy ensures a decent standard of living 

for farmers, at the same time as setting requirements for animal health and welfare, environmental 

protection and food safety. Sustainable rural development completes the picture of the EU's 

common agricultural policy (CAP). 

22 million farmers and agricultural workers are at heart of one of the biggest economic sectors in 

the European Union (EU), the agri-food sector. Around 44 million jobs in food processing, food 

retail and food services depend on agriculture. The EU is also a net exporter of food and drink, 

exporting goods for more than €130 billion per year.  

Helping farmers with income support and market measures, the common agricultural policy (CAP) 

also ensures sustainable rural development according to the specific needs in each EU country. 

Agriculture is a key sector for sustainable economic development 

The EU wants to ensure that agriculture remains sustainable and competitive. To help achieve 

this goal, EU money is used for income support to farmers, based on market orientation (i.e. 

production that meets consumer demands), and linked with environmental sustainability, animal 

health and welfare, and food safety market measures balance impacts on vulnerable common 

agricultural markets due to external factors such as weather conditions or a high price volatility 

rural development programmes responding to the specific needs for rural development of each of 

the 28 EU countries. With an annual budget of roughly €59 billion, those measures are financed 

through the European Agricultural Guarantee Fund (EAGF) and the European Agricultural Fund 

for Rural Development (EAFRD) 

Recent developments and trends on energy efficiency in agriculture 

In the framework of the AGREE project93, several state of the art studies on the energy efficiency 

of specific agricultural production systems of different types (arable crops, agro-forest, 

greenhouses, and animal husbandry) were executed in 2012-13 in Europe based on existing data 

from six countries and were combined in one report. 

                                                      
93 http://www.agree.aua.gr/ 
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A stakeholder and driver analysis on energy efficiency in agriculture in all six countries and 

separate reports Finland, Germany, Greece, Netherlands, Poland, Portugal) are available. 

Energy efficiency measures were proposed for each agricultural system and presented in an 

overview report. A synthesis and summary report on state of the art, drivers and stakeholders of 

energy efficiency in agriculture, and potential of energy saving hours is also available. 

The most directly effective measures were taken into account in reporting their effect on energy 

consumption per unit of product in certain case studies in all seven countries taking into account 

trade-offs regarding GHG emissions and final farm cost. The results are presented in a report 

named Economic and environmental analysis of energy efficiency measures in agriculture – Case 

Studies and trade-offs. 

An intensive stakeholder process, by organising national stakeholders meetings in six countries, 

revealed the opportunities and drawbacks for a future energy efficient agriculture in Europe. The 

results of this process are presented for six countries at special reports, one for each country 

(Finland, Germany, Greece, Netherlands, Poland, Portugal). The results of all reports are 

summarized in a synthesis report on transnational value of national stakeholders meetings. 

The integration of the perspectives of representatives of different EU regions to achieve a future 

energy efficient agriculture in Europe, an output of a European transnational stakeholder meeting, 

is summarized in the Agenda for transnational collaboration. This represents the shared views on 

how to improve energy efficiency in European agriculture. 

A new perspective on the energy efficiency in agriculture 

According to the work done in AGREE, suggestions were given on the definition of energy 

efficiency in agriculture 

 Energy efficiency is the goal of efforts to reduce the amount of energy required to provide 

products and services. The general term "energy efficiency in agriculture" reflects changes 

in technology, government policies, weather patterns, and farming management practices. 

 There is not a single measure to describe, ensure, and improve energy efficiency in 

agriculture. Instead, in the energy balance for a given production process, different 

indicators may serve and support energy efficiency analysis. 

 The AGREE results are based on the specific input of primary energy per cultivation area 

(GJ/ha) and on the specific input of primary energy per tonne of agricultural product (GJ/t). 

All measures that are suitable to reduce the specific energy input per unit of product 

improve energy efficiency (energy efficiency improvement measures). 

 Improving energy efficiency of agricultural production contributes directly to the reduction 

of greenhouse gas (GHG) emissions. 

Land consolidation examples 

Best practice case – Malta 

Vincent Cortis, president of the Maltese Farmers’ Association was interviewed  in the EU Rural 

Review.94 

                                                      
94 http://enrd.ec.europa.eu/enrd-static/fms/pdf/796E8491-F491-EF46-04EC-905DC3E2889F.pdf 
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RDP support provides the opportunity for consolidation  

According to Mr. Cortis, the EU can have the biggest impact on farming in Malta through the Rural 

RDP for 2007-2013, which he hopes will lead to a more consolidated, efficient and effective 

approach to the country’s agriculture sector.  

Malta’s rural communities have made considerable progress in the last decade thanks to EU 

assistance, he believes. He continues “one important development following accession was the 

ratification of some important legislation, especially from the environmental point of view. This has 

led to a considerable improvement with regards to the general environment, especially with the 

introduction of the economic, functional and environmental standards. Helping farmers to farm 

sustainably and improve the general landscape has also had a direct and positive effect on 

tourism, one of the pillars of the Maltese economy.”  

The country’s farmers are also adapting to other current rural development challenges with EU 

support, explains Mr. Cortis. “There is more self-regulation, especially with regards to water,” he 

notes. “Farmers are learning to use water more efficiently and also capitalising on more efficient 

irrigation techniques.” RDP funds have been made available to help train farmers on how to 

implement more sustainable techniques (“for instance, the use of fertilisers and pesticides”). EU 

support sources are also helping to tackle the challenge of climate change and energy efficiency. 

“With regard to energy, there is an ongoing process of using more innovative technologies and 

machinery which harm the environment less and help farmers to become more competitive,” notes 

Mr. Cortis.  

Three key lessons for other rural development practitioners  

In his many years farming in Malta, Mr. Cortis has learned a number of valuable lessons. He has 

three key pieces of advice for other practitioners involved in developing sustainable 

competitiveness in agriculture: “Firstly, it is fundamental that farmers adapt themselves to the 

various challenges, be it climate change, new practices, the demands of the consumer, market 

trends and so on. Secondly, to adapt to new practices, it is important that there is transfer of 

knowledge and experience from farmer to farmer and an on-going learning experience in order to 

complement policy initiatives and to make the most effective use of investments. Finally, there is 

a need for more consolidation of the sector in order to meet market demands and ensure equity 

in the profits and livelihood of different farmers and make up for distortions in the market.”  

Best practice case study  – Galicia, Spain95 

Consolidation of land management units, for instance through land swapping  

 

Description  

Land consolidation programmes can be applied to help counter ownership and 
management unit fragmentation. Land swapping has proved to being an efficient means 
for moving towards more efficient and hence less costly forest management whilst 
increasing wood supply.  

Applicability  
Given an appropriate legal framework, the measure would be applicable in any regions 
having fragmented ownership of forest lands. Forest land can be swapped between forest 
owners or with owners of agricultural or urban properties.  

                                                      
95 https://ec.europa.eu/agriculture/sites/agriculture/files/fore/publi/forest_brochure_en.pdf 

https://ec.europa.eu/agriculture/sites/agriculture/files/fore/publi/forest_brochure_en.pdf
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Main 
challenges  

The legal framework needs to be adapted to facilitate the measure. Moreover, forest 
owners often exhibit emotional feelings for their holdings and fears of financial or personal 
loss.  

Main actors  Lead: legal authorities, forest owners; others: forest industries, other land owners.  

 
Name  Land swapping  

Location  Spain/Galicia  

Description  

Situation: 98% of the Galician forest is in private hands. Many forest holdings are each less 
than 2 ha in size and split into two or three plots which are often located far away from each 
other. 80% of the private properties are less than 0.5 ha in size. In addition, forest owners 
are often old.  
Approach: Land swapping was encouraged for economic and social reasons, with the active 
support of the forest industries and more recently also that of the Galician authorities.  
Results: Consolidation of management units through land swapping is an important tool to 
help strengthen sustain- able forest management in Galicia. Successful land swapping leads 
to a concentration of e orts and provides several opportunities, e.g. higher profitability of 
forestry, increased wood supply and a decrease in risk of forest res.  

Lessons 
learned  

An active support by government authorities can ease the implementation of land 
consolidation.  

Contact 
point  

Miguel Angel Cogolludo 
ENCE Pontevedra 
Address: Lourizán, s/n Apartado 157. Post Code: 36153 – Pontevedra. Pontevedra, Spain 
Phone: +34 986 85 6 000 
E-mail: macogolludo@norfor.es  

Reference  
http://timber.unece.org/ 
leadmin/DAM/meetings/COGOLLUDO_Land_swapping_SpanishexampleENG.pdf  
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Question 4: Incentivizing the Use of Renewable Energy Resources in Agricultural 

Production – Within the scope of YEKDEM, there do already exist supports for the 

constructions to be built from renewable energy resources in our country, and these plants 

to be built by our farmers are not included within the scope of these supports since they 

are relatively small. Which support mechanisms can be brought for the farmers in this 

regard? Are the EU practices and examples available? 

This question is beyond the scope of the current Consortium project. It should be an element of 

the Renewable Energy Action Plan (REEAP) and not the NEEAP. 

Question 5: Incentivizing the Determination and Use of Agricultural By-Products and Waste 

Potential to Achieve Biomass – In this article, it is planned to create a biomass potential 

map first and then, to support the intensification of the use of biomass. However, additional 

laws are considered necessary for the safety of food and forests. Is there any legislation 

implemented by the EU in this regard? 

 

This question is beyond the scope of the current Consortium project. It should be an element of 

the Renewable Energy Action Plan (REEAP) and not the NEEAP. 
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Question 6: Supporting Energy Efficiency in Aquaculture Sector – Turkey is relatively 

behind with respect to energy efficiency in aquaculture. Are there any best practices or 

legislation that can lead the way for us in this regard? 

There is some important findings that could be of value to Turkey. 

EU Blue Growth Strategy 

The EU’s Blue Growth Strategy 1 identifies aquaculture — the farming of aquatic plants — as a 

sector which could boost economic growth across Europe and bring social benefits through new 

jobs. e reformed Common Fisheries Policy2 also aims to promote the sector and EU Member 

States are currently developing national aquaculture strategies.  

Aquaculture and EU policy  

Aquaculture’s environmental impacts are regulated under a range of EU legal requirements that 

address broader issues including water quality, biodiversity protection and sustainable 

development and planning. Both its impacts and regulations are often interrelated. For instance, 

water pollution from aquaculture operations may affect biodiversity.  

Research presented in this report is relevant to current EU legal requirements affecting 

aquaculture. These include the following.  

 Marine Strategy Framework Directive (MSFD)3 requires EU Member States to achieve 

'Good Environmental Status' for their marine waters by 2020, as judged against a range of 

11 so-called 'descriptors'4. us, national aquaculture strategies must ensure that 

aquaculture does not have negative impacts in terms of non-indigenous species, 

eutrophication, sea floor integrity, concentrations of contaminants (both in the water 

generally and in seafood specifically), populations of commercial fish or marine litter.  

 Aquaculture operations must respect wildlife protection requirements under the Birds and 

Habitats Directives6. In particular, they must comply with the conservation objectives of 

sites included in Natura 20007, the EU network of protected areas, and be subject to an 

Appropriate Assessment prior to authorisation in line with Article 6 of the Habitats 

Directive8.  

 Regulation on the use of alien and locally absent species in aquaculture9 addresses the 

movement of alien species for aquaculture purposes. Operators must conduct prior risk 

assessments and obtain permits to transfer alien aquatic species. e newly adopted EU 

Regulation on the prevention and management of the introduction and spread of invasive 

alien species10 will also apply to aquaculture. It will address threats posed by invasive 

alien species through actions which: (1.) restrict the introduction and spread of invasive 

alien species; (2.) establish effective early warning and rapid reaction mechanisms; and 

(3.) manage invasive alien species that are already present and widespread in the EU. It 

will be compatible with the Regulation on the use of alien and locally absent species in 

aquaculture.  
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 Planning and development of new aquaculture sites fall under the Environmental Impact 

Assessment (EIA) 11 and Strategic Environmental Assessment (SEA)12 directives. These 

allow environmental concerns to be taken into account very early on in planning processes, 

thus avoiding or minimising negative impacts. In addition, the recently-agreed Directive on 

Maritime Spatial Planning (MSP)13 aims to promote sustainable development and use of 

marine resources, including for aquaculture, through Maritime Spatial Plans to be 

established in each Member State by 2021.  

 
Case Study – Integrated multi-trophic aquaculture: ecologically-engineered farming 
 

Integrated multi-trophic aquaculture (IMTA) involves farming alongside either algae or shell. The 

waste nutrients from the fish are consumed by the algae and shell, thus partly mitigating the 

environmental impacts of finfish culture.  

IMTA has been practiced for centuries in Asia, but has yet to become established in Europe. 

Scientific research into its impacts is in its early stages, but so far indicates that IMTA could bring 

financial benefits by boosting algae and shell fish growth.  

A number of case studies have explored its ability to reduce nutrient pollution. Results vary 

considerably with the type of farm and location, but in general suggest that IMTA could help tackle 

the problem. Details of case studies and findings include:  

 A full-scale IMTA farm is currently being piloted in Denmark by the KOMBI project, which 

is due for completion in May 2015 (www.kombiopdraet.dk — in Danish). The farm aims to 

be ‘zero impact’. The project team predict that harvesting 7000-9000 tonnes of mussels 

will recover 100% of nutrients (88 tonnes of nitrogen and 9.6 tonnes of phosphorus) 

released by 2105 tonnes of rainbow trout each year. The mussels are cultured within the 

same WFD water body as the trout, but are several miles away. They are farmed using a 

space-efficient ‘smartfarm’ system, i.e. on nets, rather than longlines (Carl, 2014a; 2014b).  

 In a Portuguese experiment, 12 tanks (total cultivation area of 18 m2) of the seaweed 

Gracilaria vermiculophylla (used to make agar) removed 0.5% of nitrogen from the effluent 

of a land-based, recirculating sea bass, turbot and sole farm (Abreu et al., 2011). The 

removal rate could be increased if more seaweed was grown, but more land would be 

needed for the seaweed’s tanks (900 m2 for 25% removal and 0.36 ha for 100% removal).  

 Holdt & Edwards (2014) conclude that blue mussels are more effective than help in 

removing nutrients, and need much less space, based on experiences in Denmark and 

Ireland.  

The EU IDREEM project96 is currently developing and testing IMTA systems, and will provide more 

information and tools for sustainable marine aquaculture in Europe: www.idreem.eu  

Case Study – European Maritime and Fisheries Fund97 

The  European  Maritime  and  Fisheries  Fund  (EMFF)  is  one  of  the  five  European Structural 

and Investment Funds (ESIF) 

 

                                                      
96 http://www.idreem.eu/ 
97 https://ec.europa.eu/fisheries/sites/fisheries/files/docs/body/emff-potential-for-climate-action_en.pdf 
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Energy efficiency 
and mitigation of 
climate change 
(Art. 41 + Art 44 
inland fishing)  

Investments in equipment on board aimed at reducing the emission of pollutants or 
green- house gases and increasing energy efficiency of fishing vessels. Also, 
investments in fishing gear are eligible provided that they do not undermine the 
selectivity of that gear. 
Eligible investments include:  

 Costs to improve the hydrodynamic of the hull of the vessel;  

 Investments to improve the propulsion system of the vessels;  

 Investments on fishing gear and equipment: towed gear modifications, 
change from towed gear to alternative gear;  

 Costs related to the reduction of energy consumption: investment to improve 
the refrigeration, freezing or insulation systems for vessels under 18m.  

The efficient operation of vessels can result in a significant reduction of fuel 
consumption; investments to support operational change must be considered as 
well. 
Energy efficiency audits and schemes are also relevant tools to promote energy 
efficiency in fisheries.  
Support can be provided under certain specified conditions for the replacement or 
modernization of main or ancillary engines.  

 

Case Study – OECD Green Growth Policy Action98 

While wild fisheries represent the last large hunting sector in the world, it is often poorly managed. 

Better management can protect stocks, reduce ecosystem vulnerability to external shocks like 

climate effects, be a more reliable food source, and with more reliability, provide more stable 

landings, thus promoting economic growth in coastal communities.  

Aquaculture has a tremendous growth potential as productivity continue to improve, new species 

are domesticated and more technologies and production practices are transferred between 

species and from land based animal production. However, to exploit this potential, policies must 

be implemented in some developing countries that allow some environmental risk, while in other 

parts of the world and in most developing countries better management and governance systems 

are necessary to ensure that the industry is sustainable. The merits of aquaculture also needs to 

be evaluated relatively to other types of food, that it competes with in the marketplace, based on 

sound science and facts. 

Fisheries and aquaculture in a green growth strategy  

With increasing pressure on marginal lands in terrestrial food production, the main benefit of 

fisheries and aquaculture is to provide an alternative with a potential to alleviate some of this 

pressure. As more than two-thirds of the planet’s surface is covered with water, the oceans, rivers 

and lakes are the world’s most underutilised resource when it comes to food production. The fact 

that aquaculture has been the world’s fastest growing food production technology during the last 

decades give a fair indication of the potential of what can be achieved with systematic R&D work. 

Given that the industry still is in its infancy when it comes to knowledge and technology compared 

to agriculture, there is still much that can be achieved with slight adaption of existing knowledge.  

The fact that fisheries and aquaculture use different input and takes place in different ecosystems 

from terrestrial food production means that it is also food production technologies that are 

spreading  the risk in the global food production system from external shocks such as climate 

                                                      
98 https://www.oecd.org/tad/fisheries/green-growth-fisheries-aquaculture-production-trade-report.pdf 
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effects, and as such, fisheries and aquaculture have an important role to play in making the global 

food production system more resilient.  

Green growth policy actions  

There are a number of readily accessible policies that can be implemented to promote greener 

growth, particularly in fisheries, and to let aquaculture take out its growth potential in a sustainable 

way. There is ample scientific evidence that the major causes of unsustainable fishing practices 

in global fisheries, i.e. overcapacity, IUU fishing and environmentally detrimental subsidies must 

be addressed by governments, and there are also a number of international efforts. For example, 

there is now a UNFAO International Plan of Action on managing fleet capacity (Roheim 2007). 

However, it appears that governments face a number of political and socio-economic challenges 

when attempting to deal with these issues.  

  Improved Fisheries Management  

Too many fisheries are still poorly managed, resulting in too high fishing pressure, 

overcapitalisation, too high fishing effort and overfished fish stocks. This is partly due to 

inadequate resources provided for fisheries management, but as the track records of many 

countries with advanced fisheries management systems are not particularly good, it is clear that 

lack of formulation of proper objectives for fisheries management is part of the problem. The 

objective should be to achieve biological, economic and social sustainability at a level that does 

not impair the services of the larger ecosystem. However, one must recognise that this is not a 

status quo, as changing culture and real wages in a society will lead to changes in the 

socioeconomic structure, and technical progress should be utilised for positive purpose while at 

the same time excesses that leads to increased vulnerability of fish stocks should be controlled.  

As resource rent that is not realised in monetary terms tend to result in overcapacity, a larger 

share of the resource rent should be realised. Whether this is done with taxes, fees or other 

measures that provides the public sector with revenue or whether it is realised as quota value for 

those individuals that are given the quota in a system that allow the resource rent to be realised 

is primarily a political question.  

Several organisations which are of the opinion that government based fisheries management is 

insufficient are now providing private alternatives in the form of ecolabels.  

For fisheries, this is clearly the most important area, and points 2, 3 and partly 4 below are in many 

ways just special cases which in essence are bona fide management issues. Special attention to 

developing countries and their ability to reform management and development assistance would 

be helpful to achieve green growth objectives. For the OECD countries this would imply technical 

assistance to countries heavily dependent on developing their fisheries resources and exports, 

not least as overfished stocks is a global problem. These are also issues that have been 

recognised in several OECD works (OECD, 2006; 2008; 2010c).  

  Curb IUU fishing  

It is hard to understand how Illegal Unregulated and Unreported fishing can continue with all the 

focus the issue has received during the last decade. However, management systems that gives 

fishers poor incentives and limited control and enforcement illustrate that IUU- fishing is difficult to 
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curb effectively even in the Exclusive Economic Zones (EEZ) of coastal states. Moreover, the 

rights on the high seas and the number of nation allowing vessels to fly a flag of convenience 

seem to make it surprisingly hard to deal with this issue. However, it should also be noted that 

distant water fishing nations seem to resist efforts that in practice will give coastal nations in an 

area even larger control.  

Green growth policies must emphasise better incentive structures through fisheries management 

reform coupled with heightened control and surveillance. Globally, international agreements (like 

port state measures) are yet another part of the process to curb IUU fishing.  

  Reduce overcapacity and abolish subsidies  

Reducing overcapacity is highly linked to improved fisheries management, as it is a symptom of 

poor management. Many countries are taking steps to reduce capacity directly or indirectly by 

rationalizing fisheries, but only those that adjust the management systems so that incentives are 

crafted in such a way that capacity is not increased.  

In an industry where resource rent should be harvested it is a paradox that many countries provide 

subsidies. Even when there are good socioeconomic reasons for providing subsidies, the long-

run results are virtually always negative. The only way to ensure viable coastal communities with 

fishing and aquaculture as important activities is by sound sustainable management. Too often, 

subsidies are used to mitigate the effect of poor management and to delay necessary actions.  

The somewhat limited evidence so far is positive from a socio-economic perspective, as it seems 

that most overcapacity is capital, and the number of working hours is not reduced at all or only to 

a limited extent even when a large number of vessels are removed.  

  Reduce waste, better handling and increase value added  

Given that the productive capacity of the oceans is limited, economic growth in the fisheries sector 

can primarily come from reduced waste and more value added. There are several million tonnes 

of fish being discarded every year, and there is an even larger biomass being wasted because of 

poor handling of cut-offs. A challenge here is that better handling that reduces waste often has 

significant economies of scale. This goes all the way from putting inspectors on board large fishing 

large vessels (i.e. to enforce a prohibition against discards), to fish meal plants that utilise the 

remaining cut-offs. Still, better management can reduce discarding, restrictions on transports of 

cut-offs together with other policies can result in better handling and product development.  

There are also substantial inefficiencies all along the way in most supply chains. While there are 

encouraging signs that cut-offs and trimming are being used in specialised products, there is still 

a long way to go. Guidelines can help, although small scale will often be a challenge. What is 

being transported is also an issue together with handling. Total energy use in different supply 

chains are, however, often what one would expect at first sight, and care should be taken with 

respect to how and for what recommendations should be created.  

An obvious green growth policy is to reduce or remove tariff escalation. Tariff escalation is a 

common measure in many large markets importing fish to protect domestic processing industries. 

However, it promotes the transport of significant volumes of fish that eventually will become 
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unutilised cut-offs. These policies are also hindering economic growth in fish exporting developing 

countries.  

  Sustainable aquaculture  

There are already a wide variety of practices in aquaculture production, and this is likely to 

increase as new species are being domesticated and new technologies employed. Many 

aquaculture practices can be sustainable, but they need not be, and many practices are also 

unsustainable. Local regulations and governance play a similar role as that of fisheries 

management in fisheries, and good practices are very important. With the rapid pace of the 

technology development and production increase in aquaculture, it is important that resources are 

also invested into developing this knowledge. Governments are already lagging, and best practice 

recommendation has been provided by the Global Aquaculture Alliance and several organisations 

look at ecolabelling. In many developed countries concerns relating to negative externalities from 

aquaculture are so strong that regulations prevent the industry from developing. For instance, 

farmed salmon production in the UK peaked in 2003, and further expansion seems to be unlikely, 

primarily due to red tape. While this can delay the development in aquaculture somewhat, it is in 

the longer run more likely to give more opportunities for producers with poor production practices 

in countries with weak institutions and local governance. This applies to most technology issues 

in relation to aquaculture, including GM-organisms.  

Green growth policies for aquaculture recognise and address the challenges which some 

production practises may pose with respect to sustainability. It does so without limiting the growth 

potential of the industry and preventing aquaculture from taking its place as one of the world’s 

most important food production technologies that alleviates pressures on marginal lands by 

exploiting the most abundant surface on the planet.  

Development of guidelines would be extremely useful. Special attention to developing countries 

and their ability to reform management and development assistance may be helpful. OECD 

(2010b) also provides several important insights. Lastly, the FAO has recently adopted guidelines 

for aquaculture ecolabelling. However, the crucial question of sustainability remains undefined.  

 Energy use and climate change  

Both fisheries and aquaculture need substantial amounts of energy in their production, and in both 

cases there are specific sources of energy use.  

In fisheries, the main energy use is fuel. Fuel is used to propel the vessel, and for most gears, fuel 

use increase as the gear is being put into the water. With enough focus on this issue, more efficient 

engines may also be developed. There are some simple measures that can have significant 

effects. Few fishers seem to be aware of the how their fuel use is related to the gear use and 

speed, and installation of fuel meters can change behaviour significantly. Fuel subsidies should 

also be abolished. This seems to be a major measure in terms of perceived effects, as it also has 

the benefit of reducing capacity.  

However, as these subsidies often are short-term measures to support employment, their 

abolishment will in many cases be resisted. Improved fisheries management also plays a role 
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here, as poor incentives promote energy inefficient practices, with “Olympic fisheries” as the worst 

example.  

Several studies have shown that fuel use also differs significantly between different gear types. In 

some cases this should result in promotion of shifts towards more efficient gear types. This can 

still not be regarded as a solution in all cases, as there are fisheries that can be conducted only 

with relatively fuel intensive gear (e.g. shrimp trawling), and such fisheries are relatively energy 

efficient compared to many terrestrial food production systems.  

For aquaculture the main energy use is related to feed, and as such, efficient feed use should be 

promoted. Extensive technologies are more energy efficient than intensive technologies, but has 

less growth potential and use more of other resources such as land and water per produced unit. 

The trade- off in this respect is accordingly not clear-cut, and is likely to vary depending on species. 

Many aquaculture species also compares favourably with terrestrial food production, and will in 

many cases be preferable.  

While of secondary importance, transport and processing should also be given consideration, as 

energy use can be significant. It seems clear that air-transport of fresh fish is very energy intensive, 

but then air-transport of goods or people always seems to be on the worst end when it comes to 

energy efficiency in transportation. As this is a very recent field of research, our knowledge is still 

quite limited.  

Case Study – EU: Efficient Purchasing & Maintenance of Equipment99 

It is always tempting to select the cheapest equipment because of budgetary restrictions but this 

rarely works out in the long run. In general, consideration should be taken of the equipment's 

running cost over 5 years.1 Regular maintenance and servicing of equipment ensures longevity 

and efficiency. This is particularly important in the aquaculture sector where the environment is 

harsh on equipment and machinery, as well as fittings and fixtures.  

The European Union introduced mandatory efficiency labelling of all domestic appliances in 1992. 

The label ranks appliance efficiency from A to G, A being the most efficient and G being the least 

efficient. The mandatory nature of the program has spurred manufacturers to improve the 

efficiency of their products. In Germany for example the efficiency of products on the market 

improved by 16.1% from 1993-1996. The labelling is only mandatory on domestic appliances but 

may be extended to small-scale industrial appliances in the near future.  

So what in practice does all this mean for people in the aquaculture industry? The following bullet 

points outline steps that can be taken to improve energy efficiency on most farms and will probably 

lead to a reduction in energy costs.  

 Ensure pumps, lights and motors are switched off when not needed;  

 Repair damaged appliances, insulation etc.;  

 Check timer units are set correctly;  

 Ensure the farm is on the right tariff program with your electrical supplier;  

 Manage farm load to take advantage of special tariffs; 

 Use energy efficient equipment.  

                                                      
99 http://www.aquacultureinitiative.eu/Renewable%20Energy%20Report.pdf 
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Case Study – Canada100: Potential Use for Renewable Energy 
 

Economical water heating system for fish farm  

The Centre for the Analysis and Dissemination of Demonstrated Energy Technologies ran a 

research project in conjunction with Alleghanys Inc. fish farm, testing a new heating system on its 

Trout production unit in Quebec, Canada.  

Project Aim  

To raise the water temperature of the farm allowing enhanced salmonid growth. Increase 

production, lower heating costs by recovering heat from effluent. Demonstrate the reliability and 

the economic advantages of a heat pump system in this application. Allow thermal control in 

respect with energy saving goals.  

The Principle  

The system heats water from a natural source (groundwater) and carries it to two breeding pools. 

Two steps are used in the heat recovery process. Firstly a passive heat exchanger with the 

outgoing used water from the breeding pools heats the incoming groundwater (pumped from four 

supply wells each 30m deep with a flow rate of 94.5 l/s). The second step is an active heat 

exchange through a heat pump. This device is connected to the exhaust side of the used water 

heat exchanger from the first step. By this means heat is progressively taken from the used water 

that is carried out of the system, and injected into the fresh water. The heat pump operates with 

HCFC-22, a non  CFC refrigerant.  

The Result  

The overall system reduced energy consumption to 184.6MWh saving approximately 87% over a 

conventional system. Moreover an increase in production of 40% has been estimated as a result 

of the increased and constant temperature. There is also a reduction of CO2 emissions of 218 

ton/year. The initial investment for the system was $85,000, which includes the passive heat 

exchanger, filter, pumps, heat pump and piping. The specific energy cost is $26.4/(m3/h)/0C/year.  

Result  

o Energy Consumption reduced by 87%  

o Savings of $23,657 and $14,035 compared respectively to electrical and fuel oil systems  

o Payback period less than 1,5 years  

o Use of non-CFC refrigerants  

 
Case Study – EU policy on fisheries and aquaculture101 
 

The seas, oceans and coasts are important resources for the EU. The livelihoods of many citizens 

depend on the sea – fisheries of course, but also tourism and trade are key sectors of the EU 

                                                      
100 http://www.aquacultureinitiative.eu/Renewable%20Energy%20Report.pdf 
101 https://ec.europa.eu/jrc/en/research-topic/fisheries-and-aquaculture 
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economy. The EU fishing industry is the fourth largest in the world, providing some 6.4 million 

tonnes of fish each year and jobs for more than 350,000 people. 

Marine resources must, therefore, be used in a responsible way if we want to maintain the fragile 

balance of marine ecosystems and in turn protect and develop sea-related human activities. 

The protection of our seas and coasts is a complex issue involving several sectors. The Common 

Fisheries Policy (CFP) is the EU's instrument for the management of fisheries and aquaculture. 

The CFP aims at protecting fish stocks and ensuring the future of the fishing sector. The Marine 

Strategy Framework Directive is specifically aimed at the protection of the marine environment 

and natural resources. Finally, the Integrated Maritime Policy seeks to provide a coherent 

approach to maritime issues, coordinating different policy areas. 

Case Study – Learning from the past102 

What factors caused past improvements in productivity and environmental performance, and what 

barriers stand in the way of future improvements? Case studies include a mix of major production 

systems that have improved productivity and environmental performance in recent years (e.g., 

carp in China, shrimp in Thailand, salmon in Norway), as well as low-impact production systems 

that already exhibit high productivity and performance but do not yet produce a globally significant 

amount of fish (e.g., recirculating aquaculture systems). 

Factors Encouraging Improvements in Productivity and Performance  

The eight cases, span a variety of species and production systems across many countries. 

However, despite this diversity, common factors associated with improvements in productivity and 

environmental performance emerge. Four categories of factors stand out: (1) technological 

innovation and adoption, (2) market forces, (3) public policy, and (4) private initiatives.  

Technological innovation and adoption  

Aquaculture is a young industry, and the role of technological improvement will be central to 

improving its productivity and environmental performance. In all eight case studies, technological 

innovation across the aquaculture value chain enabled improvements. For example:  

 A long history of farmer innovation in Asia and partnerships between farmers and 

researchers have allowed farmers to adapt new technologies to local conditions, blending 

traditional and scientific knowledge. Innovative and entrepreneurial farmers have also 

been instrumental in the growth of aquaculture in Nigeria and other African countries.  

 Improved breeding and hatchery technology allowed rises in carp production in China 

beginning in the 1960s, shrimp farming in Thailand in the 1970s, and striped cat fish 

farming in Vietnam in the 2000s.  

 Improved feeds have led to shares of fishmeal and fish oil in Norwegian salmon diets to 

fall by half between 1995 and 2010, with potential for further efficiency gains. The 

development of local feed production in Vietnam was another enabling factor in the cat 

s industry boom.  

                                                      
102 https://www.wri.org/sites/default/files/wrr_installment_5_improving_productivity_environmental_performance_aquaculture.pdf 
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 Production systems have continuously improved. Two especially exciting systems with 

potential for fish production at low environmental cost include recirculating systems and 

biofioc technology (Appendix, Case Study 7).  

 New approaches to combat disease have reduced incidences of disease and reliance on 

chemicals. In Norway, development of vaccines and improvement 

of biosecurity (control and containment of diseases) has greatly reduced the need for 

antibiotics in salmon production. In Asian countries, better management of farms has 

helped control shrimp diseases, but diseases remain a problem in shrimp production.  

Market forces  

Scarcity of land, water, feed, and energy has increased the costs to producers and led them to 

increase their efficiency out of self-interest. The trend of increased resource scarcity driving 

efficiency and intensification is likely to continue between now and 2050. Resource scarcity has 

also driven private sector investment in research and innovation, ultimately resulting in efficiency 

improvements. For example:  

Scarce land has caused Chinese and Vietnamese fish farmers to greatly intensify production in 

ponds, with yields per hectare five or more times higher than the global average.  

A limited supply of fishmeal and fish oil, and competition from other sectors for these resources 

(e.g., the neutraceutical industry that produces fish oil pills), has driven producers of salmon in 

Norway and shrimp in Thailand to reduce their dependence on feed ingredients derived from wild 

fisheries.  

Additionally, high fish prices have led farmers to intensify production, with increased profits per 

hectare justifying the higher production costs associated with intensification. The World Bank, 

FAO, and IFPRI (2013) predict that real prices of farmed fish species will continue to rise in coming 

decades. However, increased pro t per hect are can also promote expansion of aquaculture into 

new areas—as has been observed with terrestrial agriculture (crops and livestock)—if 

complementary policies do not limit expansion. 

Public policy  

Changes in public policy played a role in improving productivity and performance in every case 

study. Policy changes have helped to correct market failures, and have helped to stimulate 

technology innovation and adoption, curb pollution, direct aquaculture development onto 

appropriate sites, ensure food safety, and ensure the economic viability of the aquaculture sector.  

For example:  

Strong regulation of the salmon farming industry in Norway has driven technological innovation, 

reducing production costs and environmental impacts.122 Norway’s Aquaculture Act of 2005 

requires that all fish farmers have licenses to operate, guides the siting of new farms, and 

mandates environmental monitoring.123 Almost all European countries have environmental 

impact assessment as a prerequisite for establishing aquaculture operations.  

Spatial planning and zoning helped establish resource use rights, protect vulnerable and valuable 

ecosystems, and encourage more sustainable aquaculture development in Thailand (away from 
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mangrove areas), Norway (away from wild salmon areas), and the United States (downstream 

from protected “buffer zones” to maintain coastal water quality).  

Land-use policies in China designed to combat cropland loss, as well as those that constrain 

farmers’ rights to buy and sell land, have halted expansion of aquaculture farms and forced 

farmers to further intensify production.  

Many governments now have fish quality (food safety) standards in place, to protect domestic 

consumers or provide producers access to international markets where consumers’ demands are 

transmitted through retail chains.124  

Fiscal incentives—such as tax holidays for domestic (including small-scale) or foreign investors, 

subsidized loans, or price stabilization policies—have helped establish new farms, protect farmers 

from price fluctuations, and stimulate local supplies of feed and seed in many countries.125  

Publicly-funded research, extension, and training encouraged the development and spread of 

improved technology and production practices in China, Vietnam, Thailand, Europe,126 and the 

United States.  

Development of landscape- and seascape-level planning, modeling, and monitoring systems has 

allowed the Norwegian government to ensure that existing and new aquaculture sites stay within 

the surrounding ecosystems’ carrying capacity.  

1. Private initiatives  

Aquaculture industry associations have encouraged increases in environmental performance 

through development of standards, certification programs, and codes of conduct—such as those 

for responsible shrimp farming in Thailand—in response to economic and reputational risks and 

to open up market opportunities (especially for exports to industrialized countries, where demand 

for sustainably produced fish is growing, see Box below). 

Industry associations, companies, nongovernmental organizations (NGOs), and universities have 

helped the aquaculture sector improve farm management, productivity, and performance through 

research, advocacy, and service delivery. 
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Box | What Is the Role for Certification in Sustainable Aquaculture?  

One response to the environmental and social issues associated with aquaculture has 

been the rise of private sustainability standards and certification, especially in places 

where state regulation has been ineffective. Since the 1990s, “best management 

practice” guidelines, industry standards, certification schemes, seafood guides, and 

codes of conduct have proliferated with the intent to create market incentives to move 

the aquaculture sector toward sustainability.  

The greatest demand for certified aquaculture products comes from North America and 

Europe, where large supermarket and restaurant chains are committing to sell certified 

sustainable sh. Global and regional buyers are turning to certified fish in response to 

NGO campaigns that threaten their brands by associating them with harmful 

environmental and labour practices. As of 2010, there were more than 30 private and 

non profit certification standards and “seafood sustainability” information schemes.  

But has certification led to greater sustainability in aquaculture? The answer is not 

immediately clear:  

▪ Certification’s reach may be limited. Private schemes currently certify less than 5 

percent of global production. Furthermore, the majority of the world’s “potentially 

certifiable” farmed fish is produced and sold in countries (e.g., China) with little 

consumer demand for sustainability certification.  

▪ Certification in aquaculture takes an enterprise-level approach. As in agriculture 

certification, only farms or value chains can be certified. Therefore, the cumulative 

impacts 

of multiple farms in a particular location, or the impact of farms on surrounding 

ecosystems or land uses, are rarely considered. Still, some standards include 

indicators (e.g., benthic diversity, wastewater quality) that may be proxies for 

cumulative impacts.  

▪ Certification can be complex and expensive. Compliance is easier for larger-scale 

farmers who can afford the transaction and monitoring costs, while these costs can be 

prohibitively expensive for smallholders.  

Although private sustainability certification partly arose out of fear of under regulation 

by states, the assumption that developing countries are incapable of regulating 

aquaculture no longer holds true everywhere. Countries that have dealt with mandatory 

international food safety and traceability requirements, such as Thailand, demonstrate 

a capacity to effectively deal with sustainability issues in aquaculture. Going forward, 

successful certification schemes may be those that build on what states are already 

doing—thereby drawing on the strengths of states and the private sector.  

Source: Summarized from Bush et al. (2013).  
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ANNEX 8 

Program and Monitoring Template 

Example 

Program: Energy Efficiency Obligation, Article 7 of Energy Efficiency Directive 

End-use Sector(s): Potentially all 

Institution with primary responsibility: MENR 

Implementing Institution(s) (if different): MENR and energy companies 

Participating Institutions and role of EECB: EPDK, Ministry of Finance. EECB can play co-

ordinating role since alternative measures can be implemented by many ministries and institutions 

Programme Description: 

Under an EEO, some part of the energy distribution or retail company has an obligation to save 

energy in end-use customers' premises or homes. There are many different modalities in the 

design and operation of an EEO. Good practices include the following103: 

 MSs should clearly define the roles within the EEO and set the energy savings target for 

the obliged parties. 

 Energy regulators should establish regulatory mechanisms to enable energy providers 

under an EEO to recover the costs of meeting its targets, if the EEO is placed on a 

regulated part of the energy company or if the price of energy is regulated. 

 EEO administrators should ensure that any obligation introduced will recognise the 

importance of low-income households both in the way that the costs are passed through 

and also in ensuring that they are not neglected in actual energy efficiency measures 

installed. 

 MSs must clearly set out how equivalence will be established and that the levy mechanism 

is transparent to and fair on all obligated parties, if they decide to permit obligated parties 

to pay into an Energy Efficiency Fund rather than undertake energy savings measures 

directly. 

 MSs should endeavour to achieve the greatest synergies possible between their EEOs 

and other energy savings policies. 

That target shall be at least equivalent to achieving new savings each year from 1 January 2014 

to 31 December 2020 of 1,5 % of the annual energy sales to final customers of all energy 

distributors or all retail energy sales companies by volume, averaged over the most recent three-

year period prior to 1 January 2013. [These dates would change, based on the transposition of 

the EED in Turkey.] 

 Design Options (if appropriate): 

                                                      
103 From Coalition for Energy Savings Guidebook 
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The EED permits delivery of part or all of the target by alternative measures that have the effect 

of reducing end-use consumption (Article 7.9). These include (from EC Guidance Document for 

Article 7): 

 Energy or CO2 taxes  

These are taxes established by a Member State that have the effect of reducing end-use energy 

consumption. Requirements relevant to this measure are found in Article 2 (17), (18) and (19), 

Article 7(9) to( 11) and Annex V, parts 3 and 4. The party under these schemes is an 'implementing 

public authority', which 'is a body governed by public law which is responsible for the carrying out 

or monitoring of energy or carbon taxation, financial schemes and instruments, fiscal incentives, 

standards and norms, energy labelling schemes, training or education'  

 Financing schemes and instruments, and fiscal incentives 

These are policy measures established by a Member State that lead through a monetary and fiscal 

incentive to the application of energy-efficient technology or techniques and have the effect of 

reducing end-use energy consumption. Requirements relevant to their establishment and 

implementation are found in Article 2(15),(17) and (19), Article 7(9) to (11) and Annex V, parts 1, 

2 and 4. The monitoring of this policy measure must be carried out by an 'implementing public 

authority' or 'entrusted party'. An 'entrusted party' is a legal entity with delegated power from a 

government or other public body to develop, manage or operate a financing scheme on behalf of 

the government or other public body. In case of the financing schemes or instruments the funding 

ought to come either only from public sources (European or national) or from a combination of 

both public (European or national) and private (e.g. banks, investment funds, pension funds) 

sources explicitly targeting the realisation of individual actions that lead to end-use energy 

savings104.    

 Energy Efficiency National Fund 

This can be any fund established by a Member State with the purpose of supporting national 

energy efficiency initiatives. Requirements relevant to the establishment and operation of these 

funds are found in Article 2 (15),(17) and (19), Article 7(9) to (11), Article 20(6) and Annex V, parts 

1, 2 and 4. The monitoring of this policy measure must be carried out by an 'implementing public 

authority' or 'entrusted party'. To count for the purposes of Article 7, the funding ought to come 

either only from public sources (European or national) or from a combination of both public 

(European or national) and private (e.g. banks, investment funds, pension funds, obligated parties) 

sources explicitly targeting the realisation of individual actions that lead to end-use energy 

savings105.  

 Regulations and voluntary agreements 

These are policy measures established by a Member State that lead to the application of energy-

efficient technology or techniques and have the effect of reducing end-use energy consumption. 

These could be legally binding measures that impose specific energy efficiency technologies or 

                                                      
104 In terms of European funding, it is to be noted that Member States shall devote at least 20% of the European Regional 
Development Fund allocation for 2014-2020 in more developed regions, 15% in transition regions and 10 to 12% in less 
developed regions, to renewable energy and energy efficiency. 
105 Ibid 24. 
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techniques or voluntary agreements where actors - industry or local authorities - commit to certain 

actions.  Requirements relevant to the establishment and operation of these policy measures are 

found in Article 2(16) and (18) to (19), Article 7(9) to (11) and Annex V, parts 1, 2 and 4. Those 

participating in these policy instruments are called 'participating parties' and include 'enterprises 

or public bodies that have committed themselves to reaching certain objectives under a voluntary 

agreement, or are covered by a national regulatory policy instrument'.  

 Standards and norms 

These are policy measures (such as building codes, minimum performance requirements for 

processes) established by a Member State that aim to improve the energy efficiency of, for 

example, products, services, buildings and vehicles. Standards and norms that are 'mandatory 

and applicable in Member States under Union law' do not count; this is explained further in points 

34 and 36 below. Requirements relevant to this measure are found in Article 2(17), (18) and (19), 

Article 7(9) to (11) and Annex V, parts 1, 2 and 4. The parties under these schemes are 

'implementing public authority'. 

 Energy labelling schemes 

These are labelling schemes established by a Member State, with the exception of those that are 

mandatory and applicable in that Member States under Union law (e.g. savings coming from the 

pure introduction of an Energy Label as required under Energy Labelling Directive106 cannot be 

counted107). Requirements relevant to their establishment and implementation are found in Article 

2(17),(18) and (19), Article 7(9) to (11) and Annex V, parts 1, 2 and 4. It should be noted that 

careful consideration of the impact of such labels is required so as to establish the link between 

the label and the individual actions attributable to it. 

 Training and education, including energy advisory programmes 

These are policy measures established by a Member State that lead to the application of energy-

efficient technology or techniques and have the effect of reducing end-use energy consumption 

through, for example, training programmes for energy auditors, education programmes for energy 

managers or energy advisory programmes for households. Requirements regarding their 

establishment and implementation are found in Article 2, (17), (18) and (19), Article 7(9) to (11) 

and Annex V, parts 1, 2 and 4. The monitoring of this policy measure must be carried out by an 

'implementing public authority'. It should be noted that careful consideration of the impact of such 

measures is required so to establish the link between the training or education activity and the 

individual actions attributable to it. 

 Other alternative policy measures  

The list provided in Article 7(9) is not exhaustive and other policy measures may be applied. 

However, following the requirements of the third sentence of the last subparagraph of paragraph 

                                                      
106 Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on the indication by labelling and standard 
product information of the consumption of energy and other resources by energy-related products, OJ L 153, 18.6.2010, p. 1. 
107 Energy labelling of products based on the Energy Labelling Directive can be used as an element of the other alternative policy 
measures (e.g. financing or fiscal incentives, energy efficiency obligations, voluntary agreements). The impact of these 
alternative policy measures is to be counted following the requirements of Article 7 and Annex V.  
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9, Member States must explain in their notification to the Commission how an equivalent level of 

savings, monitoring and verification is achieved. 

 Implementing Issues: 

This is a complex measure. Only using energy companies requires lengthy consultation to get 

them to understand the concept, to accept the need for funding energy efficiency measures and 

to understand how to implement. It will probably mean discussions with energy companies in the 

EU that have successfully implemented the EEO. 

Some countries such as Germany have refused to go that route and have completely opted for 

alternative measures. 

It is likely that the EEO will evolve, starting with alternative measures and over time getting the 

energy companies to integrate into the program. If there are alternative measures, there has to be 

evidence that there is no double counting.  

There are several reports documenting how the EEO has been implemented in the EU and those 

can be disseminated in Turkey. 

 Data requirements: 

The European Commission’s Guidance document on Article 7 explains the data requirements and 

the way of measuring impact. That document is included as an annex. 

 Key indicators: 

The Guidance document gives indication how to measure impact. 

 Design and implementation time frame: 

As said above, this is a very complicated measure because, on the one hand, it requires the 

agreement of energy distribution and retail companies. There is always a resistance by energy 

companies to undertake energy efficiency investments because they believe this means it will hurt 

their overall business. But there is enough experience in North America and Europe to show this 

does not have to be the case. In liberalised electricity and gas markets, it can be an offering to 

help their marketing ventures. 

 Overall impact: 

The Directive is quite clear: “That target shall be at least equivalent to achieving new savings each 

year from 1 January 2014 to 31 December 2020 of 1,5 % of the annual energy sales to final 

customers of all energy distributors or all retail energy sales companies by volume, averaged over 

the most recent three-year period . . .” 

The Guidance document stresses that Member States have to report energy savings annually and 

obligated companies also have to report their energy savings annually. 
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