
ENERGY SAVINGS 2020

How to triple the impact of
energy saving policies in Europe

- FINAL VERSION -
a contributing study to Roadmap 2050: a practical guide to a prosperous, low-carbon Europe





ENERGY SAVINGS 2020
HOW TO TRIPLE THE IMPACT OF ENERGY 

SAVING POLICIES IN EUROPE

Energy Savings 2020 - September 2010 3

The European Union committed itself in 2009 to the reduction of its Greenhouse gas (GHG) 
emissions by between 80 and 95% by 2050. The European Climate Foundation (ECF) has 
commissioned a series of reports from various sector experts to quantify that goal, assess 
how it can be achieved and what its impacts might be.

Energy Savings 2020 is the latest report in the series. The role of this report is to assess 
the impact of current EU energy and climate policies and to make recommendations on the 
design of an overarching energy saving policy framework to achieve Europe’s 20% energy 
savings target by 2020 as a vital step to meet its 2050 GHG commitment.

The analysis was conducted by Ecofys and Fraunhofer ISI in the period of December 2009 
to April 2010. The report was commissioned by the European Climate Foundation (ECF) and 
the Regulatory Assistance Project (RAP). 

Lead authors of this study are:
Bart Wesselink (Ecofys)
Robert Harmsen (Ecofys)
Wolfgang Eichhammer (Fraunhofer ISI)
 
Ecofys and Fraunhofer ISI contributions were received from: Thomas Boermans, Kornelis 
Blok, Daniel Becker, Corinna Klessmann, Siobhan O’Keeffe, Max Rathmann, Edith 
Molenbroek, Thomas Winkel (all Ecofys), Joachim Schleich, Martin Wietschel, Mario 
Ragwitz, Frank Sensfuss, Marian Klobasa (all  Fraunhofer ISI), and Felipe Toro, Felix Reitze 
(IREES). 

In conducting the analysis and writing the report, Ecofys and Fraunhofer ISI have benefited 
from the advice and feedback from the ECF, the RAP and a group of stakeholders including 
NGOs, Trade Associations and Industry. The authors would like to thank Patty Fong, 
Francisco Zuloaga, Tom Brookes and Samuel Flückiger (ECF), Stefan Scheuer (advisor 
to ECF), Meg Gottstein, Richard Cowart (RAP), Erica Hope (CAN-Europe) and Randall 
Bowie (Rockwool). A special word of thanks goes to Marta Toporek and Marta Ballesteros 
from ClientEarth who provided vital support in analysing the legal aspects of this study. In 
addition, a broader group of stakeholders has provided valuable inputs in two discussion 
meetings on 16 March and 15 April 2010 in Brussels. 

A final word of thanks goes to the European Commission that allowed the use of aggregated 
results of the latest energy outlook for the EU with the PRIMES model. 

FOREWORD



Energy Savings 2020 - September 20104

Energy savings are widely recognised as a means 
to save money. At the same time they contribute to 
security of energy supply, greenhouse gas (GHG) 
emissions reductions, the fast and cheap achievement 
of a sustainable energy supply, and last but not least, 
significant job creation.

In its recent report Roadmap 2050: a practical guide 
to a prosperous, low-carbon Europe, the European 
Climate Foundation (ECF) recognises ambitious 
energy savings as one of the prerequisites for a low-
carbon economy in Europe. 

Energy Savings 2020 is the latest report in the 
Roadmap 2050 series. The role of this report is to 
assess and make recommendations on the required 
energy saving policies to achieve the broader goal of 
the decarbonisation of the European economy. This 
broader goal sets out to achieve a mininum of 80% 
emissions reduction by 2050 (see Exhibit 1).

The European Union (EU) recognises the importance 
of energy savings and has set a policy target of 
achieving 20% energy savings by 2020, as compared 
to business as usual energy use. This target translates 
into an absolute reduction of primary energy use from 
1800 Million tons oil equivalent (Mtoe) in 2005 to 
around 1600 Mtoe in 2020. The EU, however, remains 
ambivalent with respect to this target. For example, 
the Presidency conclusions of the European Council 
(25 and 26 March 2010) re-formulate the target as 
“moving towards a 20% increase in energy efficiency”. 
Also, the interpretation of the energy savings target in 
EU law is much weaker than for the other two pillars 
of the EU climate package: greenhouse gases (GHG) 
and renewable energy. As a result, recent evidence 
suggests that the energy savings target will be missed 
by a wide margin. 

In this context, the European Climate Foundation 
(ECF) and the Regulatory Assistance Project (RAP) 
commissioned the current study on EU energy savings 
from Ecofys and Fraunhofer ISI. The objectives of this 
study are threefold:

SUMMARY

Exhibit 1   Greenhouse gas emissions in the EU 27: monitoring, baseline and linear trajectory towards the 2050 ambition 
of reducing emissions beyond -80% compared to 1990. The green wedge illustrates the impact of the cost-
effective energy savings potential identified in this study.
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1.  Firstly, to restate the energy saving potentials in the 
EU 27 and its Member States by 2020 and 2030 
based on the recent study of Fraunhofer et al. 
(2009): ‘Study on the Energy Savings Potentials in 
EU Member States, Candidate Countries and EEA 
Countries’.

2.  Secondly, to estimate the extent to which current 
energy savings policies capture this potential and 
the policy gap that remains against achieving the 
EU’s indicative target of 20% energy savings by 
2020. 

3.  Thirdly, to explore the feasibility of different design 
options of binding energy saving targets with a 
focus on their impact on the functioning of existing 
EU policies. 

FROM THIS STUDY, WE DRAW THE 
FOLLOWING KEY-CONCLUSIONS:

Facts and figures:

■  In this study, we identified that the EU has sufficient 
cost-effective energy end-use savings potential to 
realise its overall 20% energy savings target by 
2020 in conjunction with meeting its binding target 
for renewable energy sources (RES) (see Exhibit 2). 

■  We assessed the cost-effective potential of energy 
savings investments from a life cycle perspective 
using discount rates in line with government bond 
rates. The magnitude of potential identified in 
this analysis serves as a significant justification 
for enhanced energy savings policies aimed at 
removing the multiple implementation barriers that 
currently exist. 

■  Achieving the overall 20% energy savings target 
requires around 394 Mtoe of energy savings in 2020, 
compared to ‘pre-recession’ baseline expectations 
of the 2006 Energy Efficiency Action Plan (EEAP). 
Existing energy efficiency policies (95 Mtoe), 
renewable energy policies (20 Mtoe) as well as 
the economic recession (70 Mtoe) are expected to 
reduce energy use in the EU 27 in 2020 by 185 
Mtoe compared to 2020 baseline projection. 

■  As a result, we expect that in 2020 a gap of around 
208 Mtoe will remain towards the EU target. 

■  Our study concludes that closing this gap requires 
a threefold increase in policy impact compared to 
energy savings policies adopted since the 2006 
EEAP (see Exhibit 3).

■  The gap could be closed almost entirely, and most 
cost-efficiently, by realising the end-use savings 
potential we have identified.

■  Closing the gap in this way would lower EU energy 
bills by €78 billion annually in 2020 1 and save 560 
Mt (2) of CO2. 

The key question for policy makers is how to provide 
policy incentives that achieve this threefold increase 
in savings impact. This report provides arguments 
for a binding energy savings target as part of the 
policy mix. Furthermore, introduction of a binding 
energy savings target is supported by the EU current 
approach on climate, renewable energy and air 
pollution policies. In all cases, the binding targets 
serve as a benchmark for implementation of a suite 
of targeted policy instruments.  

1.  Based on an oil price of €52 per barrel, excluding taxes.
2.  Based on a economy-wide CO2 emissions factor per unit of fossil primary energy of 2.7.
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Exhibit 2   EU energy demand in the baseline and the potential of cost-effective energy savings to meet the 20% energy 
savings target. The remaining energy savings gap is filled by fully implementing the 20% renewables target. 
This is because the calculation method of renewables (wind, hydro and solar) results in primary energy savings.

Exhibit 3   Even taking into account the economic recession and energy policies (since the adoption of the 2006 EEAP), 
meeting the 20% energy savings target by 2020 will require a three-fold increase in policy impact.
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Feasible design options

We have assessed four design features and four design 
options for a binding energy savings target, ranging 
from a single economy-wide EU target to Member State 
national targets for a subset of sectors.  Though in theory 
all design options may be open, this analysis suggests 
that the most feasible design option is to introduce a 
binding energy savings target for ‘end-users’ at the 
Member State level. Key findings on this and related 
design issues are summarised below:

Binding targets at Member State level are the 
most feasible 
A binding target at Member State level would ensure 
political accountability and commitment to deliver 
results while providing flexibility to choose and apply 
the most suitable tools to achieve the target. It could 
provide a framework to guide ambitious and coherent 
implementation of the existing EU energy efficiency 
policies, like the Energy Performance in Buildings 
Directive (EPBD), while also strengthening national 
policies. Such a policy package would reduce the 
risk of fragmented or weak national implementation 
activities. Furthermore, binding targets at Member 
State level will incentivise Member States to take 
a progressive position at the EU level when new 
standards (e.g. for appliances) are set. 

A Member State binding target for ‘end-users’ is 
a design option that covers the vast majority of 
energy savings potential 
An economy-wide binding target clearly provides 
Member States with the most flexibility and highest 
captured savings potential. However, it should also 
form the most effective and coherent interaction with 
EU-ETS and RES policies: 

■  EU-ETS participants may argue that a binding 
energy savings target that includes their facilities 
would reduce their EU-wide trade flexibility. Our 

calculations suggest that the additional fuel 
savings, compared to the baseline assumptions, 
expected from EU-ETS covered facilities is 
comparatively small. 

■  Our analysis of design options shows that 
applying the target to ‘end-users’ would work most 
effectively in combination with RES policies. This 
is because end-use energy savings are the most 
cost-effective way of increasing the percentage 
share of renewables in final energy consumption, 
as is already recognised in the RES Directive. 

Overall, our analysis shows that a target focusing 
on energy use outside the scope of EU-ETS would 
still capture 94% of the savings potential required to 
reach the 20% energy savings target by 2020, when 
implemented in conjunction with the EU’s binding 
RES target. More specifically, we estimate that the 
RES target will achieve 15% of that potential by 
increasing the efficiency of energy supply through 
an increased share of (100% efficient) renewables in 
the generation mix.  A binding energy savings target 
that focuses on electricity and fuel end-use in the built 
environment, the transport sector, small and medium 
size enterprises and the industrial energy use not 
covered by EU-ETS will achieve another 79% of 
energy savings potential in the EU economy by 2020.

A savings target is best expressed in absolute 
energy use terms 
A savings target should be transparent and easy to 
monitor and measure. By far the most straightforward 
way to comply with these criteria is to define the 
target as an absolute energy use in a target year and 
monitor the absolute development of energy use over 
time. This means that the energy use which remains 
is measured, rather than estimating the savings. 
Under this approach, the volume of energy savings, 
as compared to a baseline, is only estimated once 
and upfront when setting the target. Subsequently, 
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existing energy statistics, already implemented in all 
EU Member States through statistical offices, provide 
a straightforward way to monitor progress towards the 
target. Such an approach would also best safeguard 
the significant energy savings that are required to 
achieve the EU’s ambition of deep GHG reductions 
towards 2050.

For targets applied to ‘end-users’, expressing 
the savings as ‘adjusted final energy’  will be the 
most transparent and measureable approach 
Our study suggests that a target for ‘end-users’ may 
preferably be expressed as ‘adjusted final energy 
use’. Here, the electricity and district heat components 
of final energy use data, readily available from energy 

statistics, are weighted with a factor of 2.5 and 1.2 
respectively. This is to ensure that electricity and 
district heat savings are weighted in a similar way 
as fuel savings. We recommend weighing factors 
that are constant over time and across Member 
States. This method resembles the primary energy 
use definition but will increase coherence across 
Members States. A constant factor over time would 
provide the most transparent view on end-use energy 
savings achieved. A constant conversion factor would 
ensure that fuel, district heat and electricity savings 
are weighted the same across Member States, which 
would provide EU-wide comparability for end-use 
energy savings. 
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BACKGROUND

Energy savings are widely recognised as a means 
of saving money. At the same time they contribute 
to security of energy supply, greenhouse gas (GHG) 
emissions reductions, the fast and cheap achievement 
of a sustainable energy supply, and last but not least, 
significant job creation.

Currently, Europe has a set of three combined climate 
and energy targets for 2020: 20% GHG reduction, 
20% renewable energy sources (RES) and 20% 
energy savings. Whereas the GHG and RES targets 
are binding, the energy savings target is not (see 

Figure 1 - 1). Recent insights indicate that the energy 
savings potential is not being realised fast enough 
and falls short of what is needed to meet the 2020 
target (e.g. COM(2008) 772 final). This would mean 
that more comprehensive and costly measures would 
have to be taken to meet the GHG and RES targets by 
2020, and that employment opportunities will be lost. 
It would also mean that achievement of deeper GHG 
reduction targets beyond 2020, in line with scientific 
recommendations and political commitments, will 
become increasingly difficult.

The European Climate Foundation (ECF) and the 
Regulatory Assistance Project (RAP) have asked 

CHAPTER 1

WHY THIS ENERGY SAVINGS 
2020 STUDY?

Figure 1 - 1  The aim of this study: investigating the feasibility and impacts of introducing binding targets for energy 
savings in the EU.
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Ecofys and Fraunhofer ISI to investigate the feasibility 
and impacts of introducing a legally binding primary 
energy savings target in the European Union. ECF 
and RAP consider a binding target as an indispensable 
ingredient of a policy mix that should speed up the 
implementation of energy savings policies in the EU.

When designing binding energy savings targets, the 
starting point is not a ‘green field’ situation, but a 
policy landscape in which a variety of directives and 
regulations pull and push in order to achieve GHG 
reductions, increase renewable energy and improve 
energy efficiency. A major design question is therefore 
what binding energy savings target would fit best in 
the existing political landscape. 

AIM OF THE STUDY

The central objectives of this study are threefold:
1.  Firstly, to estimate the extent to which current 

energy savings policies capture this potential and 
the policy gap that remains to achieving of the EU’s 
target of 20% energy savings by 2020.

2.  Secondly, to restate the energy saving potentials 
in the EU 27 and its Member States in 2020 and 
2030 based on the recent study of Fraunhofer et al. 
(2009): ‘Study on the Energy Savings Potentials in 
EU Member States, Candidate Countries and EEA 
Countries’.

3.  Thirdly, to explore the feasibility of different design 
options of binding energy savings targets with a 
focus on their impact on the functioning of existing 

EU policies like the ones for renewable energy and 
GHG reduction (including EU-ETS). 

READING GUIDE

The first two objectives are dealt with in chapters 2 to 
5 of this report:

■  Chapter 2 summarises the multiple justifications for 
additional energy savings efforts.

■  Chapter 3 describes current energy and climate 
policies and their impacts on energy use and 
greenhouse gases.

■  Chapter 4 discusses the energy savings potential 
in the EU.

■  Chapter 5 discusses the role of a binding energy 
savings target in the policy mix. 

 Chapters 2-5 serve as a starting point for the 
exploration of design options for binding energy 
savings targets. 

■  Chapter 6 discusses how best to express a binding 
target and the interaction of such a new policy 
element with existing legal EU energy and climate 
policies. 

■  Finally, chapter 7 explores four main design options 
for a binding target.
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CHAPTER 2

ENERGY SAVINGS  
ARE ESSENTIAL FOR  

THE DECARBONISATION OF 
THE EUROPEAN ECONOMY

This chapter highlights multiple arguments for more ambitious energy savings from the perspective of 
greenhouse gas reductions, economic benefits, energy security and  renewable energy.

Roadmap 2050: a practice guide to a prosperous, low-carbon Europe
The European Union committed itself in 2009 to the reduction of its CO2 emissions by between 80 and 
95% by 2050.  The European Climate Foundation has commissioned a series of reports from various 
sector experts to quantify that goal, assess how it can be achieved and what its impacts might be.

In their first report on the decarbonisation of the European economy - “Roadmap 2050: a practice guide 
to a prosperous, low-carbon Europe” – the findings show clearly that the more than 80% CO2 emissions 
reduction target is a practical and technically and economically feasible goal, in line with Europe’s 
energy security, economic and climate goals. 

The Roadmap 2050 study, which was undertaken by many of the leading experts in the field and 
consulted widely with industry and policy makers, finds that, due to the necessity to shift many sectors 
away from fossil fuels towards electricity, the decarbonisation of the power sector is a keystone to the 
overall move to a low-carbon economy in Europe.

On energy efficiency, the key finding of the Roadmap 2050 exercise is that the decarbonisation of the 
European power sector, and by turn the economy, will not be feasible by 2050 without significant energy 
savings. What this analysis shows is that effective energy efficiency measures can make a significant 
contribution to reducing the European energy bill by 2020, alongside reductions in fossil fuel imports 
that would accompany greater renewables capacity in the system. This results not only in lower bills, 
but also a reduction in foreign expenditure of fossil fuels, keeping much needed revenue within the 
borders of the EU, with positive effects on both GDP and employment.

With proper support, energy efficiency resources would allow Europe’s utilities to cost-effectively retire 
or avoid building more than 440 medium-size coal plants (500 MW each) by 2050.  The Roadmap 2050 
analysis shows that, by avoiding more expensive generation and transmission needs, energy efficiency 
measures can also reduce the cost of the transition to a decarbonised power sector by up to 30%. 
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2.1 DEEP GHG REDUCTIONS 
REQUIRE STEEP ENERGY 
SAVINGS

Energy savings are essential to achieve an 80% or 
more reduction in greenhouse gases in the EU by 
2050. This is illustrated in Figure 2 - 2. The graph 
shows the impact on greenhouse gases of realising 
cost-effective energy savings in the built environment, 
transport and industry sectors of the EU. Chapter 4 of 

this report explains in depth how we estimated this 
energy savings potential. When compared to a linear 
trajectory towards the EU’s 2050 ambition, this graph 
clearly indicates the importance of realising the EU’s 
energy savings potential. 

In a separate study (SERPEC: Ecofys et al., 2009a), 
we showed that the first half of the linear GHG-
trajectory to 2050 (2005-2030) actually resembles the 
maximum pace at which the EU can reduce its GHG 

emissions. This maximum pace was estimated by 
assuming that low-carbon technologies are applied 
in each cycle of renewal or renovation of industrial 
plants, power production plants, buildings, cars, 
trucks and electric appliances. Renewal rates – at the 
end of an installation’s technical lifetime – range from 
10–15 years, for e.g. refrigerators and cars, up to 50 
years for industrial plants. At the same time, the rate 
of improvement of existing installations (retrofitting 
industrial plants or renovating houses) is assumed 

to more than double from 1–1,5% to 2–3% per year. 
Some limitations were also assumed; for example, 
there is a practical maximum to the market growth 
rates of new technologies because the supply chain 
for new technologies needs time to grow and reach 
substantial market shares. In turn, the SERPEC 
figures on maximum feasible GHG reduction rates 
and potentials by 2030 are largely supported by 
several other (model) studies (Ecofys et al., 2009a).

Figure 2 - 2  Greenhouse gas emissions in the EU 27: monitoring, baseline and linear trajectory towards the 2050 
ambition of reducing emissions beyond -80% compared to 1990. The green wedge illustrates the impact of 
the cost-effective energy savings potential identified in this study (see chapter 4).
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The assumptions on energy savings in SERPEC are 
similar to the savings potential identified in this study 
(chapter 4) and illustrated in Figure 2 - 2. These studies 

underline the requirement for immediate action to get 
on the linear track to deep GHG reductions by 2050. 

2.2 ENERGY SAVINGS: SAVING 
MONEY, CREATING JOBS, 
IMPROVING COMPETITIVENESS 

Energy savings save money, create jobs and improve 
the competitive position of Europe in the long term. In 
addition to these direct benefits, energy savings also 
have some inherent co-benefits:
■  Improvement of energy security
■  Support in reducing GHG emissions
■  Support in meeting RES targets

2.2.1 Saving energy is 
saving money

It is important to define precisely what is understood 
by “saving energy is saving money” because savings 
can be defined in different ways:
1. �‘Money not spent on energy’: These are the 

economic savings which occur when a certain 
amount of energy is saved. This does not take 
account of the investments which are necessary to 
realise the savings; they are therefore gross savings.

2. �‘Net savings for the ‘end-user’: These are net 
savings for the ‘end-user’ which take into account 
the required investment as well as the financial 
revenues from saved energy. Here, taxes need to 
be considered where relevant for the ‘end-user’ as 
it is assumed they are factored into the investment 
decision. Applied discount rates can either reflect 

current rates at which ‘end-users’ have access 
to capital or a more ideal situation (e.g. reflecting 
long-term societal and political priorities). The latter 
was applied in this study in the HPI Scenario 1 in 
which financing is available at low interest rates 
and non-economic barriers have been removed.

3. �‘Net savings to the economy’: This category 
represents net savings for the economy as a whole. 
Generally, these savings tend to be lower than net 
savings for the ‘end-user’, but much depends on 
how the monetary savings are circulated back to the 
economy and how investments in energy efficient 
technologies give impulse to the local economy.

In the following section we will briefly discuss the 
amounts saved under these definitions.

1. Money not spent on 
energy

The ‘Money not spent on energy’ is quite straight-
forward to calculate. The European Commission es-
timates in its Impact Assessment of the Action Plan 
for Energy Efficiency (SEC(2006)1174) that achieve-
ment of the 20% energy savings target would result in 
money not spent on energy (excluding taxes) in 2020 
in the range of €100 - 150 billion annually, depending 
on the price developments of oil 4. The policy gap of 
208 Mtoe identified in this study (section 3.6) means 
that Europe will need to spend €78 billion 5 more an-
nually on energy in 2020. 

3.  The HPI (high policy impact) scenario is explained in chapter 4. 
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2. Net savings for  
the ‘end-user’

These are the monetary savings for the ‘end-user’ and 
can be derived from the cost-curve for energy efficiency 
options (see Figure 2 - 3). In chapter 4 we describe in depth 
how we assessed this potential and the associated costs 
or savings.  The net savings for the ‘end-user’ include the 
money not spent on energy and the investment cost of 
energy savings options. The cost savings that arise from 
the ‘negative’ part of the cost-curve account for €107 
billion of annual savings in the year 2020. In chapter 3 we 
will show that about two-third of these savings (208 Mtoe) 
are not captured by current policies, which amounts to 
€71 billion6 per year of savings that ‘end-users’ lose 
because of insufficient policies. 

3. Net savings to  
the economy

The net savings for the ‘end-user’ of around €107 
billion in 2020 do not present the net benefits to 
the society. In fact, determining those impacts 
through the economy is a rather complex issue. To 
our knowledge, there is no European-wide study 
available investigating the macro-economic benefits 
of European-wide energy efficiency measures in 
detail. As an illustration we refer to the economy-wide 
evaluation of the German Energy & Climate Package, 
which contains large programmes to save energy 
(Jochem et al., 2008; see textbox). 

4.  20% energy savings by 2020 equals saving 390 Mtoe according to the Impact Assessment (SEC(2006)1174). Assumed oil prices are $48 (lower value) 
and $70 per barrel (higher value) net of taxes. In COM(2008) 772 final (“Energy efficiency: delivering the 20% target”), €220 billion is mentioned using an 
oil price of $96 per barrel.

5.  208 Mtoe x 52 €/barrel x 7.2 barrel/toe/1000 = €78 billion excluding taxes (oil price: 61 $/barrel; source PRIMES 2007).
6.  This figures includes taxes and can therefore not be compared directly with the €78 billion not spent on energy.

Figure 2 - 3  Overall MACC for energy savings options 
of end-use sectors in the EU 27 in 2020. 
Energy savings are expressed in primary 
energy units. Energy savings (Y-axis) are 
relative to the baseline (source: Fraunhofer 
et al., 2009).
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2.2.2 Saving energy creates 
jobs

Compared to, for example, (renewable) energy supply 
sectors that governments may decide to support or in-
vest in, schemes that are able to effectively redistrib-
ute funds to energy savings generally generate greater 
added value and substantial direct employment gains. 
A study for the UK for example has estimated that 10 
to 30 person years of direct employment is created 
for every million pounds spent on energy efficiency 
measures, which could even increase to 60 person 
years provided that training programs are sufficiently 
implemented (ACE research, 2000). Another recent 
study in Hungary concluded that between 43,000 and 
130,000 net new jobs could be created in the country 
by 2020 from a large-scale buildings efficiency retrofit 
programme based on several scenarios, ranging from 
energy efficiency improvements of 40% for 150,000 
dwellings to 75-90% for 250,000 dwellings per year 
(Ürge-Vorsatz, Diana et al., 2010).

The green paper on Energy Efficiency (COM(2005) 
265 final) estimated that energy savings measures 
could create 1 million new jobs in the EU by 2020. 
Due to the labour-intensive and localised nature of 
the work, the bulk of these jobs will be created in local 
installation and manufacturing, but will also benefit 
the European transport, energy, and service sectors. 
With the highest unemployment rates in Europe in the 
manufacturing and installation industries, efficiency 
and savings measures will create jobs in those areas 
where they are most needed. Direct employment 
will be created in the manufacturing of equipment 
and materials. Insulation, glazing, industrial process 
improvements, the fitting of heaters, furnaces and 
heating systems, management and monitoring as 
well as the administration of investment programs and 
policy schemes, but also auditing, monitoring of energy 
use, efficiency rating, marketing and consultancy all 
offer job opportunities. 

Ambitious energy savings can make the German economy grow
Jochem et al. (2008) evaluated the macro-economic impacts of achieving 40% reduction in GHG 
emissions in Germany by 2020 (the ‘Meseberg programme’). In addition to ambitious energy saving 
measures, this package also contains more expensive measures for renewable energy sources. The 
package provides three main types of direct and indirect impetus for the economy as a whole:

1.  Additional investments in climate protection, which reduce or eliminate the need for certain other 
types of investments;

2.  Changes in energy costs and energy expenditures (this allows the consumer to spend money saved on 
energy on investments in energy efficiency but also on other investments and consumption expenses);

3.  Changes in energy imports, especially imports of fossil fuels.

Jochem et al. (2008) find that the programme requires investments amounting to €35 billion per year 
in 2020. This is an increase of about one-third compared with existing net investments in the German 
economy. These investments would also have indirect positive effects for Germany as they are more 
likely to favour domestic and employment-intensive sectors (such as industrial goods). 

The authors conclude that between 2020 and 2030, the cumulative impetus resulting from additional 
investments, energy cost savings and the induced structural changes, will lead to significant economic growth. 
They calculate that German GDP would increase by around €70 billion in 2020 and €110 billion in 2030 (0.2% 
GDP increase per year). This would create more than 500,000 new jobs in 2020 and 900,000 new jobs by 2030.
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The above mentioned figures have to be interpreted 
carefully. Some of the jobs that are created to enable 
energy efficiency improvement and energy savings 
will inevitably displace existing jobs in other sectors. 

Determining the exact level of displacement in sectors 
where product and service demand is reduced, or 
in other words, the net jobs that are gained in an 
emerging sector, is a highly complex issue. 

Energy savings in the residential building sector 
could also have a multiplier effect on the local level 

as consumers are likely to divert savings on energy 
bills into general consumption (into the generally 
labour-intensive consumption sectors). Such indirect 
employment effects depend on the cost-effectiveness 
of the investments and the payment methods used. 

Reducing energy poverty7 though the renovation of 
social housing is another important socio-economic 
effect of energy savings measures (see textbox). 

2.2.3 Saving energy 
ensures long term European 
competitiveness

The absolute decoupling of economic growth from 
energy use could contribute to increasing the 
competitiveness and attractiveness of EU businesses. 
Europe is a global leader in exporting regulatory and 
technical standards. This may provide EU businesses 
with a first-mover advantage and in addition reduce 
import and resource vulnerabilities. 

The recent EU 2020 strategy proposes a “resource 
efficient Europe” that should decouple economic 
growth from energy use, as a ‘flagship initiative’ 
(COM(2020) 2010). This report shows that to achieve 
this, substantial additional energy saving efforts are 
required. 

More generally, the successful realisation of an 
energy savings target will lead to a skilled and 
highly specialised workforce in several sectors of 
the EU economy. This could have a positive, more 
indirect effect on commerce competitiveness in the 

7. Households are said to live in ‘energy poverty’ if they need to spend more than 10% of their disposable income to heat their homes to an adequate level. 

Energy savings to reduce energy poverty in the UK
Energy efficiency policies in the domestic sector has been acknowledged by the UK government as a 
key measure to help the UK meet its GHG and energy savings targets. The six large gas and electricity 
suppliers have the obligation to deliver a certain quantity of energy savings (2002-2008) or Carbon 
emissions reductions (2008-2011). At least 40% of their obligation should be targeted to poor or elderly 
customers in order to reduce ‘energy poverty’. Suppliers meet their targets by setting up schemes 
to deliver reductions in carbon emissions e.g. delivering loft insulation to low income households or 
subsidising the cost of cavity wall insulation. Suppliers have promoted measures using a variety of 
partners including Local Authorities, Social Housing Providers, charities, retailers, manufacturers, 
newspapers and linking with other programmes such as the Warm Front Scheme (OFGEM, 2008). 
Going forward, the Department of Energy and Climate Change has recently outlined a new model for 
energy efficiency delivery, whereby suppliers would partner with local authorities and other organisations 
to meet aggressive savings targets, in conjunction with the introduction of “local” carbon reduction 
targets that would be the responsibility of local authorities (DECC, 2010)
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manufacturing and services sectors as well as in 
R&D. The construction and refurbishment sectors (as 
well as energy suppliers) however hardly face any 
non-EU competition. Therefore the impact on overall 
EU competitiveness of these sectors is likely to be 
rather small. 

Higher efficiency power plants would ideally lead to 
lower electricity prices for ‘end-users’ and thereby 
increase EU competitiveness, provided that such (new 
or refurbished) plants are cost-effective (this depends 
among other factors on the price of fossil fuels). 

Reducing energy use in any industry has two 
main benefits: it cuts operational expenses, often 
contributing to increased output, and secondly 
forms the main pillar of a company’s environmental 
strategy. Utility and energy costs are generally the 
main components of the total operational costs of 
companies. Monitoring energy use and implementing 
measures to reduce energy use therefore become 
increasingly important when competing in a global 
market against countries whose energy (and labour) 
costs are relatively low compared to those in the EU. 

Additionally, consumers are increasingly aware of the 
environmental impact of their behaviours. Companies 

that, as part of their business strategy, can deliver 
low-carbon and low-energy intensity products build 
competitive advantage and create added value. 

2.3 SAVING ENERGY IMPROVES 
ENERGY SECURITY

The report ‘European Energy and Transport Trends 
to 2030’ of January 2003 put energy security on 
the political agenda. The report, based on the 
PRIMES-2003 scenario, foresaw an increase in the 
EU’s energy import dependency from just below 50% 
in 2000 to 68% in 2030. Table 2 - 1 illustrates the latest 
data based on the PRIMES-2009 projections for 2020.

For reasons of simplification, we here define energy 
security in terms of import dependency8. Under this 
definition, energy savings contribute to improved 
energy security when the saved energy reduces 
the absolute amount of energy imported into the EU 
(instead of reducing intra-EU energy distribution). 
Assuming that the total volume of savings associated 
with the 20% target is saved on fossil energy 
imports (oil, gas and coal) would reduce the import 
dependency in 2020 to 55% (see Figure 2 - 4).

Table 2 - 1  EU Import dependency in 2020 and 2030.
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2.4 ENERGY SAVINGS HELP 
ACHIEVE THE RENEWABLE 
ENERGY TARGET

Energy savings are fundamental to increasing the 
share of renewable energy supply at affordable 
prices
A binding energy savings target would make a major 
contribution to the achievement of the 2020 RES 
target. As overall demand growth slows or decreases, 
the more achievable the 20% supply and higher RES 
targets become. 
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Figure 2 - 4   EU’s energy import dependency under the PRIMES-2009 baseline conditions and after realisation of the 
EU’s 20% energy savings target.

8. See Ecofys (2009c) Analysis of impacts of climate change policies on energy security, for an in-depth analysis on energy security indicators.



Energy Savings 2020 - September 201020

3.1 EU ENERGY SAVINGS 
POLICY AMBITIONS 

How is the topic of energy savings embedded in 
EU strategies, Action Plans and European Council 
decisions? These policy ambitions have been 
translated into concrete EU policies including 
Directives, Decisions and Regulations.

Strategic overview  
(in chronological order)

■  2005: The Lisbon Strategy (‘a new start’). 
The strategy refers to the promotion of (energy-
efficient) eco innovations. The strategy does not 
specify targets (COM(2005) 24 final). 

■  2005: Thematic Strategy on the sustainable 
use of natural resources. This strategy is one 
out of seven thematic strategies announced in 
the sixth environmental Action Plan. The strategy 
does not include specific energy savings ambitions 
(COM(2005) 670 final).

■  2005: Green Paper on Energy Efficiency 
(‘doing more with less’). The Green Paper 
states that: ‘according the numerous studies, the 
EU could save at least 20% of its present energy 
consumption in a cost-effective manner’ and ‘This 
Green Paper on energy efficiency envisages 
launching the debate on how the EU could achieve 
a reduction of the energy consumption of the EU 

by 20% compared to the projections for 2020 on a 
cost-effective basis’ (COM(2005) 265 final).

■  2006: Energy Efficiency Action Plan. The action 
plan, endorsed at the Spring Council of 2007 is the 
first official EU policy action that includes a 20% 
energy savings target for 2020 (COM(2006) 545 
final). 

■  2006: EU Sustainable Development strategy 
(renewed). The strategy, endorsed at the European 
Council of 15 and 16 June 2006, refers to existing 
Energy Efficiency targets (Energy Efficiency 
Action Plan and the Energy Service Directive). No 
additional ambitions are set.

■  2008: Second Strategic Energy Review: An 
EU Energy Security and Solidarity Action Plan 
(COM(2008) 781 final). The commitment to the 
20% energy savings target is repeated: ‘Energy 
efficiency measures have a critical role to play in 
ensuring that the climate and energy objectives 
are being achieved at least costs, with a particular 
focus on buildings and transport’, and ‘The package 
will reduce energy consumption in the EU in 2020 
by as much as 15%’. 

■  2008: Climate and Energy Package. The package 
confirms the 20% energy savings by 2020 as one 
of the pillars of achieving the overall 20% GHG 
target by 2020. Legal adoption of the 20% energy 
savings target is not explicit.

CHAPTER 3

MEETING THE 20% TARGET 
REQUIRES A TRIPLING OF 
CURRENT POLICY IMPACT

To what extent will the EU target to save 20% energy by 2020 be realised by existing EU policies? This chapter 
starts by presenting a short overview of the energy savings strategies of the Commission, Council Decisions 
and the European Treaties. Existing, implemented policies on energy savings, climate and renewable energy, 
are described in sections 3.3 to 3.5. Finally, section 3.6 provides an overview of expected impacts of EU 
policies on future energy use and GHG emissions in the EU. 
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■   2009: European Council Conclusions. Preceding 
the Copenhagen COP15 meeting, the Presidency 
Conclusions of the Brussels European Council of 
29 and 30 October 2009 set political ambitions for 
deep GHG reductions towards 2050: ….’It supports 
an EU objective, in the context of necessary 
reductions according to the IPCC by developed 
countries as a group, to reduce emissions by 80-
95% by 2050 compared to 1990 levels’ and ’It is 
committed to take a decision to move to a 30% 
reduction by 2020 compared to 1990 levels, as 
its conditional offer with a view to a global and 
comprehensive agreement for the period beyond 
2012, provided that other developed countries 
commit themselves to comparable emission 
reductions and that developing countries contribute 
adequately according to their responsibilities and 
respective capabilities.’ 

■  2010: Europe 2020. In early 2010 the new 
Commission proposed the EU 2020 strategy 
(COM(2010) 2020), which was agreed at the 
Brussels European Council of 25 March 2010 9. One 

of the three priorities in the strategy is sustainable 
growth: promoting a more resource efficient, 
greener and more competitive economy. ‘Moving 
towards a 20% increase in energy efficiency’ is 
regarded as one of the headline targets that is 
critical for success of the strategy by 2020. 

 
In summary, we conclude that: 

■  The 20% energy savings target by 2020 originates 
from the 2005 Green Paper on Energy efficiency 
and was confirmed in Action Plans and Council 
Decisions that followed. In June 2010, the target 
was adopted by the European Heads of State and 
Government (the European Council) as part of the 
new ‘Europe 2020’ strategy.

■  Though the 20% energy savings target has 
politically been agreed upon, it is not explicit in any 
legally binding EU decision. Thus, in a sense it is 
still to be regarded as a policy ‘ambition’ that has 
not been fully translated into concrete policies (see 
chapter 3.3). 

 9.  See Conclusions of the Brussels European Council of 25 and March 2010. The European Council agreed on the main elements of the strategy (including 
a headline target of 20% energy efficiency) . The strategy was formally adopted in June 2010.

 10. Text based on ClientEarth (2009). 

Lisbon Treaty provides a new option to develop energy savings policies10

The Lisbon Treaty consists of a number of amendments to the existing Treaties including the change 
of the name of the Treaty establishing the European Community (EC Treaty) into the Treaty on the 
Functioning of the European Union (TFEU). It entered into force on 1 December 2009. It introduces a new 
energy chapter that establishes the power of the EU to develop an energy policy, making energy an area 
in which the Union shares competence with the Member States. Until recently, the European Treaties 
did not explicitly recognize such EU competence on energy issues. Therefore, the EU energy measures 
were adopted under other provisions of the EC Treaty such as the environmental provisions of Article 
192 TFEU (ex-Article 175 EC Treaty) and the internal market provisions of Article 114 TFEU ( ex-Article 
95 EC Treaty). Examples are EU legislation such as the Energy Services Directive (environmental 
provisions), the Eco-design Directive (internal market provisions) and the Renewable Energy Directive 
(both environmental and internal market provisions). 

continue on next page
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continued from previous page

Under the new TFEU the Union retains its competence to adopt energy savings policies under the 
environmental and internal market provisions. In addition, the new energy chapter gives the EU the 
competence to develop a more strategic and harmonised energy policy to be implemented in all Member 
States. Article 194 TFEU describes four objectives guiding the development of EU energy policies. It 
states that: “In the context of the establishment and functioning of the internal market and with regard 
for the need to preserve ad improve the environment, Union policy on energy shall aim, in a spirit of 
solidarity between Member States, to: 

■  ensure the functioning of the energy market;

■  ensure security of energy supply in the Union;

■  promote energy efficiency and energy saving and the development of new and renewable forms of 
energy; and

■  promote the interconnection of energy networks.”

The competence of the EU to adopt energy policy measures under the new energy chapter only applies 
when these measures do not affect:

■  Member State’s right to determine the conditions for exploiting its energy sources

■  Member State’s choice between different energy sources and 

■  The structure of Member State’s energy supply.

This study focuses on possible and feasible EU policy design options for binding energy savings targets. 
Before going into further details it is worth considering the question of whether the new energy chapter 
allows the EU to establish energy efficiency binding targets. To answer this question it is necessary to 
assess legally binding energy savings targets against the above-mentioned criteria of Article 194 TFEU. 
Such assessment is beyond the scope of this study. However, it can be argued that the introduction 
of binding energy savings targets would not be in contradiction with these criteria: 1. typically energy 
savings should not affect a Member State’s right to exploit energy resources, 2. binding energy saving 
targets would still allow a Member State to choose from its portfolio of energy sources even if changes 
in energy demand/consumption would affect decisions regarding energy mix, and 3. such targets do not 
directly affect the structure of energy supply. 
It seems therefore, that adopting binding energy saving targets would not be in contradiction with Art. 
194 TFEU and could be adopted on the basis of this Article. This would provide the EU with a new option 
in the development of energy savings policies. 

Environmental policy Treaty articles can of course also be used as the legal basis for energy efficiency 
measures. The appropriate legal framework would have to be determined according to the objectives 
established in the Directive and the arguments presented by the European Commission in the impact 
assessment. The European Court of Justice would have the final word if the basis was challenged.
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3.2 BALANCING BETWEEN 
NATIONAL VERSUS EU 
COMPETENCIES

In the next sections 3.3 to 3.5 we look at the EU’s 
energy and environment legislation from the perspec-
tive of energy savings. The national implementation 
of EU law provides different degrees of flexibility for 
Member States, as illustrated in the textbox below. 

In general, EU Directives, and in particular Framework 
Directives, allow Member States to flexibly implement 
(‘shape’) the required legislation in their national policy 

contexts. The strength of flexible EU approaches, which 
leave the formulation of actual policies to Member 
States, is also its weakness, especially when clear and 
measurable targets are not indicated, as it may result 
in inconsistent implementation, with different levels 
of ambition between Member States (see textbox on 
Energy Services Directive in section 3.3.2).
On the other hand, targeted EU-wide rules run some 
risk of being watered down in the policy development 
process to a lowest common denominator ambition 
level, because of the many stakeholders involved (see 
e.g. textbox on Eco-design Directive in section 3.3.4).

The wide range of EU regulatory approaches 
EU legal provisions provide a wide range of approaches, ranging from very flexible Directives to Regulations 
that are entirely and directly applied in national legislation in all Member States. Examples of EU law in the 
area of energy are, in order of a decreasing degree of flexibility for Member States: 

1.  Directives that prescribe to Member States a process of target setting, planning, implementation and 
monitoring of national policies and measures. The Energy Performance of Buildings Directive falls 
into this category (Directive 2010/31/EU). 

2.  Directives that impose a non-binding target on Member States and prescribe a process of planning, 
implementation and monitoring of national policies and measures. The Energy Services Directive 
(Directive 2006/32/EC, as amended) is an example, as well as the 2001 Renewable Electricity Directive 
(Directive 2001/77/EC, as amended; now recast into the Renewable Energy Directive (Directive 
2009/28/EC)).

3. �Directives that impose a binding target on Member States and prescribe a process of planning, 
implementation and monitoring of national policies and measures. Here, the current Renewable 
Energy Directive serves as an example, as well as the Effort Sharing Decision (Decision No 406/2009/
EC).

continue on next page



Energy Savings 2020 - September 201024

3.3 ENERGY SAVINGS POLICIES 

3.3.1 Energy efficiency 
action plan

The policy target to save 20% of primary energy in the 
EU by 2020 originates from the 2005 Green Paper 
on Energy Efficiency. The target was repeated in the 
Action Plan for Energy Efficiency in 2006, politically 

endorsed at the Spring Council of 2007, reconfirmed 
as part of the EU’s Climate and Energy package in 
2008/2009 and was finally adopted by the European 
Heads of State and Government (the European 
Council) on 17 June 2010 as part of the new ‘Europe 
2020’ strategy.

continued from previous page

4.  Directives, other than Framework Directives that provide common EU wide rules, which have to be 
followed by Member States to prevent disperate national legislation. One example is the recently 
reviewed EU-ETS, with a central EU-wide cap, and harmonised allocation rules (Directive 2009/29/
EC).

5. �Regulations that are entirely and directly applicable in all Member States. Typically, ‘product’ 
Regulations define standards for specific technologies, such as CO2 emissions limits for passenger 
cars (Regulation (EC) No 443/2009) or for electric motors (Commission Regulation (EC) No 
640/2009). Only when Regulations are adopted under the environmental provisions of the Treaty, 
rather than the internal market provisions, are Member States in principle allowed to enforce more 
stringent standards. This is the case for the CO2-regulation on passenger cars. 
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Figure 3 - 5 illustrates that the target was defined relative to baseline energy use development in 2020.  
The target is non-binding and is based on economy-wide primary energy use.

The 20% target resembles a primary energy use 
of around 1600 Mtoe in 2020
The definition of the energy savings target can easily 
give rise to discussion on what the target actually 
means. Is it an efficiency improvement target that 
is ‘relative’ and does not give guidance on absolute 
levels of energy use? Is it a target relative to a 
baseline, which could change when the baseline 
changes? Or is it a target for absolute primary energy 
use in the EU in 2020? 

The Energy Efficiency Action Plan (COM(2006) 545 
final) clearly defines the 20% savings target relative 
to a baseline. The target, estimated against the 
PRIMES-2007 baseline, represents absolute primary 
energy use of 1574 Mtoe in 2020. This value equates 
to the 1500 Mtoe reported in the Action Plan (see 
Figure 3 - 5) corrected for Romania and Bulgaria, the 
countries which most recently acceded to the Union.11 

11.  The indicative 20% target on energy savings refers to projections for 2020, as estimated by the Commission in its Green Paper on Energy Efficiency, 
which used the PRIMES-2003 baseline. This baseline covers EU 25 with separate model runs for Bulgaria and Romania. PRIMES-2007 covers EU 27 and 
gives similar values for primary energy consumption in 2020 for the 27 Member States (1970 Mtoe in PRIMES-2003 and 1968 Mtoe in PRIMES-2007). 

Figure 3 - 5  Indicative 20% energy savings target (source: Energy Efficiency Action Plan 2006 (COM(2006) 545 final). 
Data is expressed in primary energy units.
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In this study, we assume that the energy use target 
of 1574 Mtoe is not dependent on changes in 
the baseline scenario (either downwards after an 
economic recession or upwards when economic 
growth is higher than expected). In our view, this is 
consistent with the Commission’s12 interpretation. 

3.3.2 The Energy Services 
Directive 

The Directive on energy end-use and energy services 
(Directive 2006/32/EC, hereafter Energy Services 
Directive) applies to energy providers and final 
energy consumers, excluding final energy consumers 
that participate in the EU-ETS (industry). Thus, the 
Directive covers the fuel, district heat and electricity 

consumption in sectors such as the built environment, 
transport and smaller industrial installations.
 
The Directive aims to promote the efficient end-use of 
energy by providing energy savings targets on the final 
energy use for the period 2008-2016 of those sectors 
in each EU Member State that are not regulated by 
the Emissions Trading Scheme. More precisely, the 
savings target is defined as a volume of energy savings 
equal to 9% of the final energy use of a reference period 
2000 - 2005. A share of early action savings (achieved 
before 2008 and initiated not earlier than in 1991 or 
1995 13) may be included in the target achievement on 
condition that they have a lasting effect. The Directive 
also aims to promote the development of a market 
for energy services that delivers energy efficiency 
improvements to final consumers (see textbox).

White Certificates Schemes 
‘White Certificates’ are an instrument used in conjunction with policies that obligate energy suppliers 
to initiate energy savings projects with their customers. Such schemes have been introduced in Italy, 
France, UK and Flanders. The schemes set an obligatory target for a volume of energy savings that the 
energy service companies have to realise in order to acquire White Certificates. These are generated 
on a project basis in which the savings of (a package of) measures is calculated against a reference 
‘baseline’ or reference situation. These certificates can be traded among energy service companies. 
The service companies compensate for the cost of generating certificates by a generic increase in the 
gas or electricity price. 

12.  See e.g. Annex I of COM(2008) 772 final: Energy Efficiency: delivering the 20% target. 
13. For details, see Annex I of the Energy Services Directive.

To monitor progress on the development of policy 
instruments for reaching the 2016 targets, Member 
States have to submit National Energy Efficiency 
Action Plans (NEEAPs) in 2007, 2011 and 2014. A 
recent evaluation of the first round of NEEAPs pointed 
to (Energy Efficiency Watch, 2009): 

■  The absence of a harmonised set of calculation, 
monitoring and evaluation methods, and a 
common reporting template.

■  An undifferentiated mixture of energy savings 
measures already implemented (early action), 
business as usual measures and additional 
measures.

■  Weak coverage of both public sector and energy 
services.

■  Differences in ambition level between Member 
States.
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Energy Services Directive targets less than one third of HPI savings potential
Fraunhofer et al. (2009) estimated a cost-effective energy savings potential for activities covered by the 
Energy Services Directive of around 180 Mtoe of final energy use in 2016. The Energy Services Directive 
prescribes a non-binding target to save energy in 2016 equal to 9% of the average final energy use in the 
2001-2005 period. This represents around 90 Mtoe of final energy. In the first round of NEEAPs, Member 
States attributed around one third of savings to early actions before 2007 (which is allowed under the 
Directive), leaving a target savings volume of around 60 Mtoe. This volume compares to one third of the 
cost-effective savings potential. In practice, however, this share might even be lower, as the current set 
of Action Plans propose an undifferentiated mixture of business as usual and additional energy savings 
measures (Energy Efficiency Watch, 2009). The current implementation ambition of the Directive by 
Member States therefore seems rather low.

These findings were confirmed by the Commission 
(see SEC(2009) 889 final).

The Energy Services Directive could have made a signifi-
cant contribution to reaching the overall EU energy savings 

target. This is because a target of 9% additional savings in 
the period 2008 to 2016 would have meant a doubling of 
the current energy savings rate from 1% per year to 2% 
per year. Its current implementation target for the EU 27 
total is, however, not very ambitious. See textbox. 

Figure 3 - 6  Reported energy savings in 2016 under the Energy Services Directive (ESD) versus the cost-effective 
energy savings potential identified in this study. Note that the “early actions” are energy savings that are 
already included in the baseline and, therefore, do not contribute to the EU-wide 20% energy savings 
target.  
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3.3.3 ENERGY PERFORMANCE OF 
BUILDINGS DIRECTIVE 

The Energy Performance of Buildings Directive 
(COM(2008) 780 final, hereafter called EPBD) has 
recently been recast. Final political agreement was 
reached in November 2009.

Extended scope of the Directive
The scope of the Directive has been extended to 
include almost all existing and new buildings. Energy 
performance standards for buildings are the key 
element of the Directive. Member States shall ensure 
that minimum energy performance requirements 
for buildings are set at cost-optimal levels. This 
level shall be calculated based on a comparative 
methodology framework that will be defined in detail 
by the Commission in a delegated act by 30 June 
2011. Member States will have to report their specific 
application of the methodology to the Commission. 
Member States shall propose a plan outlining 
additional efforts in case performance standards 
are significantly less stringent than the cost optimal 
levels and lack appropriate justifications. Initially, the 
(comparative) benchmarking method will be applied 
to set standards for all buildings, existing and new 
ones. From 2019/2021 on, ‘nearly zero energy 
standards’ will be applied on new buildings. 

Existing buildings 
When existing buildings undergo ‘major renovation’, 
their energy performance should be upgraded in 
order to meet the minimum energy performance 
requirements, in so far as this is technically, 
functionally and economically feasible. Note, that the 
implications of a ‘major renovation’ on requirement on 
buildings will need some further clarification on the 
Member State level. For example, Member States 
will need to clarify whether, at the moment of the 
major renovation, the energy performance of a whole 

building or only of the renovated part will need to be 
improved. Member States shall furthermore develop 
policies to stimulate the transformation of buildings 
that are refurbished into nearly zero energy buildings.

New nearly zero energy buildings
From 2019 on, Member States shall ensure that 
new buildings occupied and owned by public 
administration are nearly zero-energy buildings. By 
2021, all new buildings, including those privately 
owned, will have to be ‘nearly zero energy’ buildings. 
According to the Directive, a zero energy building has 
a very high energy performance (is highly efficient) 
and a very significant share of renewable energy for 
the remaining energy requirement of the building. 
The Directive requires Member States to set up a 
national plan for increasing the number of nearly 
zero energy buildings. This plan should provide the 
practical application of the definition of nearly zero 
energy buildings, which allows for inclusion of national 
conditions. The plans will also include information on 
national policies, measures and targets on nearly zero 
energy buildings. The plans will be communicated to 
and evaluated by the Commission. 

Energy performance certificates
Member States shall ensure that an energy 
performance certificate is issued for any building 
that is constructed, any building that is sold to a new 
owner or rented out to a new tenant (either existing 
or new building) as well as for frequently visited 
buildings occupied by a public authority of more 
than 500 m2 (later: 250 m2). Note that the certificates 
were also part of the ‘old’ EPBD but implementation 
of this requirement has not been satisfactory. This 
should improve through the recast’s provision to 
include information on energy performance in the 
advertisements in commercial media, when buildings 
having an energy performance certificate are offered 
for sale or rent.
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3.3.4 The Eco-design 
Directive and the Labelling 
Directive 

Eco-design

The Eco-design Directive was adopted in 2005 
and revised in 2009 (Directive 2009/125/EC). The 
Directive requires producers to make reductions 

in energy use and other environmental impacts 
an integral part of the design process of electrical 
appliances. The Eco-design Directive itself does not 
contain specific requirements for products, but sets 
boundary conditions and criteria. The Directive is 
implemented by a set of ‘implementing measures’ 
in which requirements for product groups such as 
energy efficiency standards are set and laid down in 
Regulations14. Among the product groups involved 
are typical household or service appliances that use 
electricity or fuel, like boilers, fridges and computers, 

 Figure 3 - 7  Scenario for the impact of the EPBD Directive in the residential sector (source: AEA et al., 2009).

14.  Article 4 of the Directive includes the obligation for importers to comply with the same standards for imported products.

Impact of the EPBD
In a study for DG-Environment, AEA et al. (2009) assessed the impact of the EPBD in 2020. In this 
assessment, interaction of the EPBD with other Directives has been taken into account. The main interaction 
identified is with the Eco-Design Directive (efficiency of space heating appliances). For illustration, Figure 
3 - 7 shows the results of the analysis for the residential sector. In the graph the effect of improved boiler 
efficiency is separately shown next to the remaining effect of the EPBD. A key parameter in estimating the 
impact of the EPBD is the compliance rate. For existing buildings these rates were set between 45 and 
55% and for new buildings at 70%. 
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as well as industrial appliances like electric motors 
and fans. Currently nine product groups have gone 
through this process. These product groups cover 
around 40% of total electricity consumption in the 
EU 27. The process is expected to be finalised for 
another 11 products in 2010. For 18 product groups 
preparatory studies are completed, ongoing or 
planned. 

Labelling Directive 

In 1992, the Energy Labelling Directive entered into 
force (Council Directive 92/75/EEC). This Directive was 
the framework for implementation Directives for seven 
household appliance groups: refrigerators, freezers and 
combinations, washing machines, dryers, dishwashing 
machines, electrical ovens, lighting, and air-conditioning 
units. All appliances should be provided with an energy 
label and an information pack when offered for sale or 
hire, to provide the consumer with proper information on 
the energy demand of the appliance. 

In November 2009, political agreement was reached 
to change the energy labelling system (Directive 
2010/30/EU):

■  The scope of the Labelling Directive was aligned 
with the Eco-design Directive to include appliances 
such as faucets and showerheads, but also 
windows and building materials.

■  An A+++ label for the most energy efficient appli-
ances may be added to the classification.

■  The classification shall be reviewed in particular 
when a significant proportion of products on the 
internal market achieves the two highest efficiency 
classes.

 
As with the Eco-Design Directive, the Labelling 
Directive is implemented stepwise. In this case the 
Directive confers powers to the Commission to adopt 
delegeted acts that implement the main Directive.
Whereas the Eco-design Directive sets common 
standards for producers of appliances, which 
cannot—or only under very specific conditions—be 
overruled at the Member State level, the Labelling 
Directive aims to stimulate consumers and producers 
to move beyond these standards. 
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Impact of the Eco-design and Energy Labelling Directives
Figure 3- 8 shows the impact for the EU 27 of the Eco-design and Energy Labelling Directives for the 9 product groups 
for which Eco-design Implementing Measures (IMs) have already been adopted. Compared to business as usual, 
these IMs could save 17.5% of the annual electricity consumption of the 9 product groups by 2020 (middle column), 
equal to 69 Mtoe. Had these IMs have been set at the maximum potential energy efficiency, the savings could have 
reached 25.4% (right-hand column). There are currently 39 product groups covered in the Work Plan of the Eco-
design Directive, so more IMs will be issued and each represents an opportunity for significant energy saving impact.

The results in Figure 3- 8 are confirmed by a more detailed study for the Netherlands, in which the effects of the 
Eco-design and Labelling Directives on electricity consumption of Dutch households were assessed for the period 
2005 – 2020 for 20 household appliances (VHK, 2008). With a detailed model on household electricity consumption, 
it was estimated that the effect of the two Directives would give 11% savings compared to the business as usual 
scenario. This compares to a potential of around 34% additional savings if all households would buy the Best Available 
Technology appliances.

-17%

-25%

Figure 3- 8   Savings impact of the 9 adopted Implementing Measures (middle column) and potential savings 
impact had the Implementing measures been set at maximum potential energy efficiency (Source: data 
compiled by ECOS based on EuP preparatory studies, regulatory measures and internal expertise). 

-17%

-25%
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3.3.5 The CHP Directive 

The Directive ‘on the promotion of cogeneration 
based on a useful heat demand’ (2004/8/EC, 
hereafter CHP Directive) aims to stimulate energy 
savings and the improvement of energy security. The 
Directive sets definitions for high-efficiency CHP (HE-
CHP) and obliges Member States to, i) identify their 
HE-CHP potentials, ii) ensure that support for CHP 
is based on the demand for useful heat, iii) to reduce 
the barriers for CHP regarding grid access, tariffs and 
administrative procedures, and iv) to set up a system 
for guarantees of origin for HE-CHP. Many of the CHP 
installations addressed by the Directive fall under the 
EU-ETS. The CHP Directive is different from most of 
the Directives discussed here, as it is a technology 
specific directive.
 
Although the Directive dates from 2004, it was only 
in late 2008 that the Commission Decision 2008/952/
EC on the harmonised rules for calculating CHP 
electricity (referred to in Annex II-e of the Directive) 
was published. This has severely delayed the full 
implementation of the Directive and, in particular, the 
set up of the guarantees of origin. In addition, the 
Annex II calculation guidelines are subject to multiple 
interpretations, which dilutes the full impact of the 
Directive. One of the obligations of the Directive is 
to study the national potential for HE-CHP and to 
evaluate the barriers for CHP (mentioned in Articles 6 
and 9). To date, only a minority of the Member States 
have submitted a full potential study and barrier 
analysis, even though the deadline for this was 
February 2007.

The impact of the CHP Directive will differ country by 
country. It will have impact when:

■  Member States implement national policies to 
overcome administrative procedures, tariff issues 
and problems with grid access.

■  Guarantees of Origin (GOs) for high efficiency CHP 
get a market value.

■  Member States set national cogeneration targets / 
focus areas based on the national potential study.

■  Member States introduce a support scheme (need-
based depending on market conditions) to yield 
the potential.

The Directive will have less or no impact if:

■  Member States have already solved the main 
grid, tariff and administrative barriers before the 
implementation of the Directive.

■  Member States already have a (need-based) 
support scheme in place.

■  GOs do not get a market value.

■  Member States do not show intentions to yield the 
national potential for high efficiency cogeneration.

3.4 GREENHOUSE GAS 
EMISSIONS POLICIES 

The overview below focuses mainly on the Directive for 
GHG Emissions Trading, the so-called Effort Sharing 
Decision for the non-ETS sectors and the CO2-policy 
for passenger cars. Note, that the EU policy package 
on GHGs goes beyond the legislation noted above, 
e.g. policies for non-CO2 greenhouse gasses from 
landfills, agriculture, fluorinated gasses, etc. 

3.4.1 The EU-ETS,  
the Industrial Emissions 
Directive and CCS

The European Union Emission Trading Scheme
The European Union Emission Trading Scheme for 
greenhouse gases (EU-ETS) was established as one 
of the EU-wide measures to ensure achievement of 
the required emissions reductions under the Kyoto 
Protocol. The implementation of Directive 2003/87/
EC establishing the EU-ETS started in 2005 and is 
currently in its second phase (2008-2012), where 
National Allocation Plans set an emissions cap 
that covers power generation, energy intensive 
manufacturing industry and, from 2012 on, aviation. 
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During the third phase, as from 2013, the cap is 
established centrally for the EU by the European 
Commission and will be gradually decreased by a 
linear factor of 1,74% per year up to 2020.

From an environmental perspective, the scheme had 
little or no impact on emissions reductions in phase-I 
(2005-2007). A number of lessons were drawn 
from this, for example that decentralised and non-
harmonised allocation mechanisms and cap setting 
reduce the effectiveness and efficiency of the system. 
A more centralised and harmonised approach is 
therefore the key to the recently revised EU-ETS 
(Directive 2009/29/EC). This includes a shift in phase 
III of the scheme (2013-2020) from free allocation to 
auctioning of allowances15. Only sectors exposed to 
international competition and therefore assumed to 
be affected by ‘carbon leakage’ will receive a partial 

free allocation based on so-called benchmarks (CO2/
unit-product or unit-heat). 

To comply with the Directive, the owner of an 
ETS installation has to submit in spring of each 
year a volume of emissions allowances equal to 
its greenhouse gas emissions in the year before. 
Compliance is flexible, participants can either take 
abatement measures, like energy savings, or obtain 
emissions allowances; either from free allocation, 
from an auction, bought directly from another 
company or bought on the open market. 

The Directive also announces that the Commission 
will investigate the option of using credits from non-
ETS domestic projects for compliance under the 
Scheme, see textbox. 

Impact of EU-ETS

Figure 3-9 illustrates the expected impact of the EU-
ETS from a pre- and post-recession perspective. In 
the pre-recession perspective the ETS was expected 
to incentivise a large share of EU internal emissions 
reductions (left-hand graph). The post-recession 
perspective is quite different: due to lower baseline 
emissions and excess (CDM) allowances from the 

current second trading period that can be used for 
compliance in phase-III of the ETS, the volume 
and share of EU internal reductions is expected to 
decrease significantly (right-hand graph). Altough 
this will not affect the achievement of the ETS cap, 
it will cause a structural drop in carbon prices which 
will decrease the incentives the EU-ETS provides for 
energy efficiency and low-carbon technologies. 

Domestic offsetting under EU-ETS 
In its proposal for a revised ETS Directive, the Commission announced that projects in EU Member States 
which reduce greenhouse gas emissions not covered by the ETS could issue credits (MEMO/08/35). These 
‘domestic offset credits’ would need to be managed according to common EU provisions set up by the 
Commission in order to be tradable throughout the ETS system. Such provisions would be adopted only 
for projects that cannot be realised through inclusion in the ETS. The provisions would seek to ensure that 
domestic credits do not result in double counting of emission reductions or impede other policy measures 
to reduce emissions not covered by the ETS, and that they are based on simple, easily administered rules. 
Article 30 of the revised ETS Directive announces further research of the Commission on this option. 

15.  In Phase III CO2 emissions from electricity production will be auctioned whereas for other industrial CO2 emissions full auctioning is gradually introduced 
up to 2027.
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Note that we cannot make any findings about the impact 
of the carbon price incentives on energy savings, 
given the prevailing market barriers and other factors 
described in chapter 5. We do conclude, however, that 
even with robust carbon pricing under the ETS, a mix 
of additional policy instruments will be required to keep 
the EU on track to achieve its long term ambition to 
reduce GHG emissions by 80-95% by 2050.

The industrial Emissions 
Directive 

A Directive on Industrial Emissions was proposed 
in December 2007 (COM(2007) 844 final). The 
Directive applies to industrial activities and will be 
a recast of seven existing directives, among which 
are the Integrated Pollution Prevention Control 
(IPPC) Directive, the Large Combustion Plants (LCP) 
Directive and the Waste Incineration Directive. In 
June 2009, the Council reached political agreement 
with a view to the subsequent adoption of a common 
position with the Parliament. 

The key element of the draft Directive, and its 
preceding Directives, is the enforcement of Best 
Available Technologies (BAT) that prevent and control 

emissions into air, water and land, and prevent the 
generation of waste. This enforcement occurs through 
a permit procedure by the national, regional or local 
competent authority. The permit prescribes how 
industrial installations have to comply with emission 
limit values according to BAT. If national or local 
environmental quality standards require beyond-BAT 
measures, this can be included in the permit.

The Directive, as well as its predecessor IPPC 
Directive, excludes CO2 from the permit of industrial 
activities listed under the Emission Trading Directive16. 
The draft Directive also provides the ability to impose 
requirements relating to energy efficiency, although 
in the case of industrial activities listed under the 
Emission Trading Directive they are not obligated17. 
 

The CCS Directive 

In 2009, the European Parliament and the Council of 
the EU adopted a Directive to enable CO2 Capture and 
Storage (CCS) in the EU (2009/31/EC). The purpose 
of the Directive is to establish a legal framework for 
CCS, based on a permitting system and specific rules 
for a liability regime, in order to contribute to climate 
change mitigation. 

Figure 3-9  Scarcity under the EU-ETS in two scenarios. Left-hand graph shows the pre-recession view on EU-ETS, 
where EU-internal reductions should provide the main share of abatement in order to achieve the cap. The 
right-hand graph illustrates that the EU-internal effort is reduced under a recession baseline scenario. Shaded 
area illustrates the maximum allowed volume of CDM credits (source Ecofys, 2009a). Note: increase in cap 
and baseline in 2012 reflects expansion of the scope of the scheme due to entrance of aviation in the scheme.

16.  Note that different views exist on whether the Directive still allows Member States to go beyond the EU environmental provisions and 
introduce CO2 emission limit values for installations or sectors. Discussion of these views was beyond the scope of our study. 

17.  Article 10(2) of the draft Directive, which is already included as Article 9(3) in the IPPC Directive (Directive 2008/1/EC).
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The Directive does not set targets for CCS nor does 
it require the use of CCS. However under its article 
33 modifying the 2001 LCP Directive (2001/80/EC) 
Member States are required to ensure that operators 
of combustion plants with a rated electrical output of 
300 Megawatts or more for which a licence is granted 
after 25th June 2009 have to assess whether they 
are CCS ready (suitable storage sites are available, 
transport facilities are technically and economically 
viable and it is technically and economically feasible 
to retrofit for CO2 capture). 

The Commission is developing a network of 10-12 
demonstration projects aiming to demonstrate the 
commercial viability of CCS plants in the period up to 
2015 (SEC(2009) 1295). 

3.4.2 The Effort Sharing 
Decision

The ‘Effort Sharing Decision’ (Decision No 406/2009/
EC) sets Member State specific GHG reduction targets 
for the non-ETS sectors in Member States between 
2013 and 2020. The Decision covers the GHGs from 
the built environment, transport, small industries, 
agriculture and waste sectors. The consumption of 
electricity in these sectors is not covered by the Effort 
Sharing Decision as the CO2 emissions associated 
with the production of electricity take place in the power 
sector and are regulated under the ETS Directive. 
The Decision requires EU wide GHG emissions in the 
non-ETS sectors to fall by 10% by 2020 compared to 
2005. This target is shared by Member States, based 
on GDP growth, and ranges from -20% for Denmark, 
Ireland and Luxemburg to +20% for Bulgaria. Member 
States can offset a share of the required reductions by 
financing emission reduction projects in third countries 
(CDM credits). 

Article 3 of the Decision requires Member States to 
define an annual GHG emission limit decreasing in a 

linear manner to ensure that emissions do not exceed 
the national limits in 2020. In 2013, if Member States 
are not on track towards their 2020 target, they need 
—as a corrective measure— to submit an Action Plan 
to the Commission.

Article 4.2 of the Decision states: ‘If appropriate, in 
particular in order to assist Member States in their 
contributions towards meeting the Community’s 
greenhouse gas emission reduction commitments, 
the Commission shall, by 31 December 2012, propose 
strengthened or new measures to accelerate energy 
efficiency improvements’. 

Impact of Effort Sharing 
Decision

Figure 3 - 10 illustrates four scenarios for the non-
ETS sectors under the Effort Sharing Decision:

1.  The first scenario shows the expected baseline 
GHG emissions under ‘pre-recession’ economic 
conditions (PRIMES-2007).

2.  The second scenario indicatively illustrates the 
effect of the economic recession (and additional 
policies) on GHG emissions (indication derived 
from PRIMES-2009).

3.  The third scenario indicates the maximum allowed 
volume of CDM offsets that can be used. Here, 
the Effort Sharing Decision allows an annual use 
of credits up to a quantity representing 3% of the 
greenhouse gas emissions of each Member State 
not covered under Directive 2003/87/EC in the 
year 2005, until a future international agreement 
on climate change has been reached.

4.  Finally, the fourth scenario shows the linear path to 
the -10% target. 
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We estimate that under the new ‘post-recession’ 
baseline conditions (scenario 2), a policy gap of some 
200 Mt remains in 2020 (see also textbox). Energy 
savings in the order of 75 Mtoe18 could generate such 
a GHG reduction, which is well below the energy 

savings that can be realised in the cost effective HPI 
scenario (see chapter 4). However, Member States 
can apply a variety of other measures, like non –
CO2 GHG mitigation or CDM offsets (scenario 3), to 
comply with their Effort Sharing targets.

18.  Based on an economy-wide CO2 emissions factor per unit of fossil primary energy of 2.7 (source: PRIMES 2009).
19.  The figures have been calculated as follows: (1-(1 + MS Effort Sharing target) x 2005 base year GHG emissions non-ETS) / (2020 

baseline GHG emissions non-ETS). E.g. EU 27: (1-(1-10%) x 2871 Mt) / (2940 Mt) = +12%.

Figure 3 - 10 GHG monitoring, projections and targets for non-ETS sectors at the EU-27 level. 

Achieving effort sharing targets requires additional policies for two-thirds of EU Member States
To what extent do the effort sharing targets incentivise additional GHG policies in the non-ETS sectors 
in individual EU Member States? Below, we present 2 scenarios to assess this question:

■  The left-hand side of Figure 3 - 11 expresses the difference (in %) between the expected ‘pre-
recession’ GHG baseline emissions in 2020 (derived from PRIMES-2007) and the effort sharing 
targets. A positive value indicates that the target is more stringent than the expected baseline emission 
in 202019. To realise these targets, Member States can choose a suite of measures, including energy 
savings, measures to abate non-CO2 GHG emissions as well as CDM offsets. A negative value in 
Figure 3 - 11 indicates that the effort sharing target is unlikely to provide an incentive for emissions 
reductions. 

■  The right-hand graph in Figure 3 - 11 performs the same analysis, but now the baseline estimated 
for 2020 has been corrected, in a generic way, for the emissions reduction impact of the economic 
recession (derived from PRIMES-2009).

Figure 3 - 11 illustrates that in the recession situation there are nine Member States for whom the Effort 
Sharing targets are not expected to provide an incentive for additional policies. For the other Member 
States, target achievement is expected to require additional policies.

continue on next page
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Figure 3 - 11  Difference (%) between non-ETS GHG baseline emissions in 2020 and Effort Sharing targets pre-
recession and post-recession. Individual Member States are shown anonymously, the green bar 
indicates the EU 27.

continued from previous page
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3.4.3 Regulation setting 
CO2 standards for passenger 
cars 

The Regulation setting CO2 standards for passenger 
cars (Regulation No 443/2009) is the main piece of 
EU legislation on CO2 and energy performance in 
transport. The Regulation prescribes 130 g-CO2/km 
for the new passenger car fleet entering the market, by 
means of improvement of vehicle motor technology, 
to be reached by 2015. In addition to improved motor 
technology, complementary measures such as low-
carbon fuels, co-driving and improved tyres, should 
contribute to achieving the Community objective of 
120 g-CO2/km. With respect to tyres, Regulation No 
1222/2009 regulates the labelling of tyres based on 
their rolling resistance (the lower the resistance, the 
‘greener’ the label), whereas Regulation No 661/2009 
sets maximum rolling resistance for tyres. 

A review of the Regulation (to be completed by 
2013) will define ‘the modalities for reaching, by 
the year 2020, a long-term target of 95 g-CO2/km 

in a cost-effective manner; and the aspects of the 
implementation of that target…’. This indicates that 
the contribution of improved motor technology versus 
complementary measures in achieving the 95 g-CO2/
km target is still undecided. 

Policy impact

The CO2 performance of passenger cars shows a 
continued downward trend (Figure 3 - 12)20. Despite 
these improvements, the voluntary ‘ACEA’ (European 
Automobile Manufacturers’ Association) target of 
140 g-CO2/km in 2008 was not met. Also, strong 
volume increases have outweighed the improved 
car performance, resulting in a 30% increase of 
CO2 emissions from road transport over the past 2 
decades (EEA, 2009). Whereas the recent regulatory 
target of 130 g-CO2/km target (2015) is fairly close to 
the long term industry trend, the implementation of 
a 95 g-CO2/km standard can be regarded as more 
ambitious (see Figure 3 - 12). 

20.  Note that emissions refer to standardized test conditions. In practice emissions can be 8-9% higher (see Annema et al., 2007).

Figure 3 - 12   New fleet performance, monitoring and standards from Directive. Blue dotted line shows trend line 
(sources: COM (2009) 713 final and T&E, 2009). 
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3.5 RENEWABLE ENERGY 
DIRECTIVE

Directive 2009/28/EC on the promotion of the use 
of energy from renewable sources (hereafter the 
Renewable Energy or RES Directive) establishes a 
common framework for the promotion of energy from 
renewable sources. It sets binding national targets for 
the overall share of energy from renewable sources in 
final energy consumption and for the share of energy 
from renewable sources in transport: 

■  At the EU 27 level, a 20% RES share in total final 
energy consumption should be achieved by 2020. 
The targets for individual Member States have 
been burden shared based on a country’s share of 
renewable energy in final energy consumption in 
2005 and a GDP/capita index. 

■  The sub-target for transport is 10% renewable 
energy in final energy demand for transport. This 
target is the same for all Member States.

In addition to the renewable energy target, the 
Directive lays down rules for offsetting:

■  statistical transfers between Member States

■  joint projects between Member States and with 
third countries

■  joint support schemes

Each Member State had to submit a national 
renewable energy action plan by end of June 2010. 
One of the elements which needs to be addressed in 
the Action Plan is the efficient use of biomass which 
is stipulated in Article 13.6. It is explicitly stated in the 
Directive that energy efficiency and energy saving 
policies are some of the most effective methods by 
which Member States can increase the percentage 
share of energy from renewable sources21.

3.6 IMPACT OF EU POLICIES

The policy package described in this chapter affects 
around 90% of the energy use in the EU (see textbox). 
In this section we assess the overall effects of this 
package on energy use and GHG emissions by 2020. 
Note that the assessments should be regarded as 
indicative as many of the policies are still relatively new.

21. See Recital 17 of the RES Directive. 
22.  Overall primary energy use in 2005 is 1811 Mtoe (EU27). The share of freight transport is about 9%, whereas the share of energy loss during transport 

and distribution of electricity is about 1%. 

10% of EU energy use not directly covered by policies 
The policies summarized in this chapter cover a large share of economic activities in the EU. Nonetheless, 
there is a share of energy using activities that is not or only indirectly covered by EU energy savings 
(legal) policies. This mainly refers to the activities of: 

■  Freight transport (road, rail and shipping)

■  Losses during transport and transmission of electricity & heat (indirectly addressed by Internal Market 
in Electricity (Directive 2003/54/EC), CHP and RES Directives).

We estimate that these activities (with the majority coming from freight transport) cover up to 10% of the 
overall primary energy use in the EU-27 22.
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Energy use in 2020 

Figure 3 - 13 shows the total EU 27 primary energy 
demand growth under ‘pre-recession’ economic 
conditions, including baseline energy efficiency 
improvements and the effect of policies that came 
into force before 2007. This PRIMES-2007 baseline 
scenario serves as a reference for the EU’s 20% 
energy savings target. The lower line in Figure 3 - 13 
indicates the EU 20% energy savings target.

The key question is what degree of policy 
intensification is needed to reach that target. This is 
discussed in the next section in two steps:

1.  The impact of the economic recession and 
new policies adopted since the 2006 EEAP are 
identified. 

2.  This policy contribution is compared to the 
additional policy impact required to reach the 2020 
(20%) target. 

Baseline  energy savings versus policy impacts 
In general, assessment of the impact of policies is 
far from straightforward. Whereas in some areas, 
e.g. renewable energy, the current and near future 
implementation can be fully attributed to policies, this 
is different for energy savings where ‘autonomous’, 
not policy driven, effects play an important role. The 
results presented below should therefore be regarded 

as indicative. Nonetheless, we feel that the bottom-
line policy message (see next section) is robust as it 
is based on several independent information sources. 

In separating the impacts of policies, we start from 
a (theoretical) ‘Frozen Technology’ reference energy 
use level in 2020, which we estimate at around 2300 
Mtoe. Next, we estimate the impacts of baseline 

Figure 3 - 13 Primary energy use in the EU 27 in the PRIMES 2007 baseline and the 20% energy savings target.
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effects (not policy related) and policy effects, 
separated into the impacts of energy savings policies 
and the impacts of renewable energy policies on 
energy savings23 :

From FTRL to the ‘pre-recession’ baseline 
PRIMES-2007 baseline:

1.  Baseline and policy effects. Compared to a FTRL 
energy use level of around 2300 Mtoe in 2020, we 
estimate that 1.1% per year of energy is saved. 

This energy savings rate, which is included in the 
PRIMES-2007 baseline, reduces energy use in 
2020 to 1986 Mtoe when compared to FTRL. Out of 
this 1.1% we assume 0.8% to occur autonomously, 
or independent of policy, and 0.3%/yr can be 
attributed to policy impact (see also Figure 3 - 5). 
This compares to a savings volume due to policies 
of around 88 Mtoe. Of this volume, 24 Mtoe is from 
increased implementation of renewables between 
2005 and 2020 (derived from PRIMES-2007). The 
remaining 64 Mtoe is attributed to energy savings 

23.  As indicated in chapter 4.6.2, hydro, wind and solar power are assumed to have a conversion efficiency of 100% (Primary Energy Method, Eurostat) which 
implies that replacing fossil based electricity by hydro, wind or solar power ‘saves’ primary energy. Although this effect is somewhat counterbalanced by 
biomass based electricity production, a net ‘savings’ effect remains. 

Figure 3 - 14   The impact of the economic recession and energy policies (since the adoption of the 2006 EEAP) on 
primary energy use in the EU 27.
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policies. These values are not further used in this 
analysis, but serve as a background for the impacts 
of new polices that we will determine hereafter. 

Reduced energy use beyond PRIMES-2007 baseline 
(see Figure 3 - 14):

2.  Recession. The impact of economic recession 
was estimated at 70 Mtoe by Ecofys, building on 
the PRIMES-2009 results. For the transport and 
industry sectors this was done by adjusting the 
2020 energy use to the reduced activity data (either 
value added or passenger- and ton-kilometres). 

3.  Recent renewables policies. Here we used the new 
PRIMES-2009 baseline projection. PRIMES-2009 
projects additional renewable energy in 2020 
providing some 20 Mtoe of primary energy savings 24.

4.  Energy savings policies adopted since the 2006 
EEAP. From the PRIMES-2009 results, Ecofys 
has estimated, after correcting for the recession, a 
policy impact of about 50 Mtoe25. This value is in line 
with the savings from new measures as reported 
by Members States under the Energy Services 
Directive (see Figure 3 - 19). The 50 Mtoe includes : 

■  More efficient passenger cars (the CO2 
Regulation), realising around 20-25 Mtoe of 
primary energy savings. This compares to a 9% 
overall energy savings in the EU passenger car 
fleet by 2020. Our own analysis supports this 
savings volume26. 

 ■  Implementation of other energy savings 
policies such as Eco-design (5 Implementation 
Measures), EPBD, Labelling and CHP (25-30 
Mtoe).

5.  Latest energy savings policies. This includes the 
four new implementation measures that were 
recently decided under the Eco-design Directive. 
We attributed 45 Mtoe of energy savings to these 
measures under the Eco-design Directive.

Steps 2 to 5 reduce the overall energy use in 2020 by 185 
Mtoe. The remaining policy gap is around 208 Mtoe 27.

Ambitious implementation of (new) policies. In order 
to bridge the remaining policy gap of 208 Mtoe, 
ambitious implementation of the recast EPBD and the 
next set of Eco-design implementation measures will 
be required. In addition new policies may be required. 

24.  PRIMES-2009 projects 167 TWh additional wind, hydro and solar power and 7 TWh less biomass. This results in a net savings effect 
of 257 TWh or 22 Mtoe.

25.  PRIMES-2009 includes the effects of measures of the 2006 Energy Efficiency Action Plan that have already been implemented. Neither 
the achievement of national RES targets, nor the recast of the EPBD have been included in the assumptions. However, implemented 
national measures on e.g. RES and building codes have been reflected. 

26.  Under the following assumption we arrive at a 9% energy savings impact in 2020: i) CO2 standards are 1:1 translated into improved 
energy efficiency, ii) the policy effect equals the difference between the dotted ‘ BAU’ trend in Figure 3 - 12 and a policy target that starts 
at the BAU level in 2010 and ends at a value of 95 g-CO2/km in 2020. Assuming a lifetime of an average passenger car of 12 years, 
each year between 2010 and 2020 1/12th of the fleet is refreshed with new cars that have improved their efficiency beyond the baseline 
and in accordance with the policy target. As a result the overall fleet slowly improves its efficiency to a 9% improvement in 2020.

27.  This 208 Mtoe resembles 560 Mt CO2 savings assuming an economy-wide CO2 emissions factor per unit of fossil primary energy of 
2.7 (source: PRIMES-2009).

Table 3 - 2   IndiTable 3 - 2 Indicative quantification of energy savings in 2020 (all figures in Mtoe primary energy). 
quantification of energy savings in 2020 (all figures in Mtoe primary energy).
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Note, that in PRIMES-2009 national policies to 
promote renewables are included but the renewable 
energy target as such is not achieved. Only 15% 
average share in the EU is assumed to be achieved 
by 2020 (PRIMES-2009 baseline). Realising the 208 
Mtoe through end-use energy savings will as a co-
benefit increase the share of renewables by 4% from 
15% to 19%. This subsequent analysis is summarised 
in Table 3 - 2. 

Meeting the energy savings target requires a 
tripling of policy impact
In summary, this analysis shows that achieving the 
20% energy savings target requires around 394 Mtoe 
of energy savings in 2020, compared to ‘pre-recession’ 
baseline expectations of the 2006 Energy Efficiency 
Action Plan (EEAP). The economic recession is 
expected to reduce energy use in the EU 27 by 70 

Mtoe leaving a required policy effort of around 323 
Mtoe. Current policies are expected to cover around 
115 Mtoe of this gap (50 + 45 Mtoe energy savings, 
20 Mtoe renewables policies). As a result, we expect 
that in 2020 a gap of around 208 Mtoe will remain to 
the EU target. See also Figure 3 - 14.

Therefore, even though several energy savings policies 
have been adopted since the 2006 EU Energy Efficiency 
Action Plan, an additional tripling of the expected 
impact from these policy efforts will be required to meet 
the 20% energy savings target, see Figure 3 - 15.

In the next chapter we will assess in depth what the 
actual energy savings potential and the associated 
costs in the EU are and how this compares to the 
EU’s energy savings target of 20% by 2020.

Figure 3 - 15   Even taking into account the economic recession and energy policies (since the adoption of the 2006 
EEAP), meeting the 20% energy savings target by 2020 will require a threefold increase in policy impact. 
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20% energy savings alone can realise the EU’s greenhouse gas target for 2020
20% of energy savings in 2020 compares to 14% energy savings compared to 2005 energy use levels. 
When these savings are realised over the average mix of fossil energy carriers, the savings would also 
induce a 14% reduction in GHG emissions. Coincidently, this equals the EU’s GHG target for 2020 (the 
20% compared to 1990 target for GHGs equals 14% reduction compared to 2005). On the one hand 
this illustrates the great potential of energy savings to contribute to achieving deep GHG emissions 
reductions (see also next chapter). On the other hand, one could also argue that the 2020 GHG target 
can be met via several other options, like reducing non-CO2 GHG emissions, renewable energy, fuel 
shifts, carbon capture & storage and CDM offsets, and requires less energy savings. In chapter 2, 
though, we clearly illustrate the essential importance of deep energy savings starting today, in order to 
achieve the EU’s decarbonisation target in the longer term. 
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4.1 ENERGY SAVINGS 
SCENARIOS

In order to ensure compatibility with projections from 
the European Commission, the Fraunhofer study is 
based upon the economic drivers as defined by the 
study ‘European Energy and Transport Trends to 
2030: Update 2007’ based on the PRIMES model (EC, 
2008; Capros et al., 2008). This is the PRIMES-2007  

 
baseline scenario. Drivers refer to e.g. the growth of the 
buildings stock, transport volumes, energy prices and 
the development of industry’s value-added production. 
The PRIMES-2007 baseline scenario assumes an 
average economic growth of 2.2% per year until 2020 
and includes policies and measures implemented in 
the Member States up to the end of 2006 (see also 
textbox).

28.  Though refineries are strictly speaking part of the energy supply, the sector is regarded as an ‘industrial’ sector. Therefore, we included 
the energy savings in this sector in the economy wide cost-curve shown in Figure 4 - 17. 

CHAPTER 4 

SUFFICIENT UNTAPPED 
POTENTIAL EXISTS TO 
REACH THE 20% TARGET

In this chapter we assess the energy savings potential in the EU by 2020 (and 2030). The data that we present 
were largely taken from the recent study of Fraunhofer et al. (2009): ‘Study on the Energy Savings Potentials 
in EU Member States, Candidate Countries and EEA Countries’ (hereafter called ‘Fraunhofer study’). This 
study took a detailed bottom-up approach to assess energy savings potentials for end-use sectors (residential 
sector, services sector, transport and industry), differentiated across EU Member States. 

In addition to the Fraunhofer study, we also estimate the energy savings potentials for the supply sector 
(refineries28 and power and heat production). Together with the results for the end-use sectors, this combines 
into an assessment of the overall economy-wide energy savings potential in the EU. 

The following sections provide a summary of the main energy savings scenario assumptions and outcomes. 
The key finding of this chapter is that the European Union can achieve 20% energy savings by 2020, and 
that most of this potential is available from cost-effective options in end-use sectors (and including refineries).
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The Fraunhofer study considers four scenarios for 
energy savings:

1.  The baseline scenario (based on PRIMES-2007). 
This scenario extrapolates past autonomous 
energy efficiency improvement rates, including the 
impact of early energy savings policies (adopted 
through 2006). 

2.  The low policy intensity scenario (LPI). This scenario 
assumes an increase in policy effort to overcome 
energy efficiency barriers and takes on board 
measures that are cost-effective from an ‘end-
user’ perspective (see Table 4 - 3). Note, that the 
name low policy intensity scenario actually implies 
an increase in policy effort compared to current 
policies. 

3.  The high policy intensity scenario (HPI). This 
scenario assumes a major policy effort to overcome 
energy efficiency barriers and takes on board 
measures that are cost-effective from an ‘end-user’ 
perspective.

4.  The technical scenario (TECH). This scenario 
implements savings options to a level that is 
assumed to be technically achievable. It also takes 
into account measures that are not cost-effective. 
However, it does not include extremely costly 
measures and assumes – with very few exceptions 
in the building sector – that there is no change in 
the investment cycles. We therefore regard this as 
‘moderate’ technical scenario. 

THE HPI SCENARIO IS TAKEN AS THE CENTRAL 
SCENARIO IN THIS STUDY.

4.2 THE COSTS AND REVENUES 

OF ENERGY SAVINGS

The economic revenues of energy savings are a crucial 
justification for stringent energy savings policies. These 
revenues result from the net balance of investment 
and maintenance costs of new technologies and the 
revenues from energy saved. This net balance is often 
called the cost-effectiveness of measures, which is 
negative when a measure generates net revenues 
and has a positive value when a measure comes at 
a net cost. The methodology and key parameters to 
calculate the cost-effectiveness of energy savings is 
shortly described hereafter. 

Technology costs
For each of the technology options identified, 
investment and maintenance costs were estimated. 
In general, these costs are described as differential 
costs compared to a standard technology or standard 
development, unless there is an acceleration of the 
investment cycle. Note that the differential costs 
evolve dynamically and that, with time, technology 
learning and economies of scale, the (differential) 
costs of new technologies decrease.
 
The specific reduction costs of a measure (€/unit 
energy saved) were calculated from the sum of 

Change of the baseline 
The PRIMES-2007 baseline does not include the impacts of the recent economic recession. A new 
PRIMES-2009 baseline that includes the impacts of recession and latest EU policies has been finalized 
recently, but not yet published. The European Commission has given us permission to make limited use 
of the latest PRIMES results in this study. The forthcoming PRIMES-2009 baseline includes a new set of 
economic drivers. Strictly speaking, the energy savings potentials used in this study should be re-assessed 
against this new baseline. In the frame of this study, this was however not possible. The sensitivities of the 
energy savings potentials to a change in the baseline are briefly discussed in section 4.7.
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annualised investment costs and annual operation and 
maintenance (O & M) costs minus the annual financial 

savings from a measure (lower energy bill), divided by 
mean annual energy savings of the measure:

Table 4 - 3 shows how the capital costs were 
annualised over the technical lifetime of the measure. 
In the LPI scenario an ‘end-user’ perspective with 
high discount rates was used. In the HPI scenario 
a discount rate of 6-8% was used for ‘end-users’ 
dominated by economic considerations while 4% was 
used for the other ‘end-users’. This value is similar 
to government bond rates. All costs are expressed in 
2005 € values.

Energy prices 
Energy prices determine the revenues from energy 
savings. The Fraunhofer study used the energy 
price development from the PRIMES-2007 baseline 
scenario (EC 2008e). Some key values (EU average) 

are shown in Table 4 - 4. All prices are expressed 
in 2005 € values. The cost calculations are sensitive 
to the energy price assumptions. When comparing 
the results presented here with other studies, it is 
imperative to look closely at the energy price scenarios 
used. In our view, the energy price scenario used 
in the Fraunhofer study can be considered as fairly 
conservative, meaning that in a high-cost scenario, 
the cost-effective potential would be larger. 

Energy savings are calculated against energy prices 
before taxation for ‘end-users’ that can recover taxes 
such as the industrial sector while prices after taxation 
where used for other actors. 

Table 4 - 3 Discount rates used in the Fraunhofer study.

specific costs =
(annualised capital costs) + (annual O&M) - (annual energy cost savings)

annual energy savings
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The marginal cost-curve of 
energy savings in end-use 
sectors
The energy savings options can be sorted by 
increasing costs per unit of energy saved. This results 
in a so-called marginal energy savings cost-curve 
(MACC). The left-hand side of Figure 4 - 17 shows 
saving options which have negative specific costs. 
This occurs when, over the lifetime of energy efficient 
technologies, revenues from energy savings more than 
compensate for the (additional) investment and O&M 
costs. Saving options such as behavioural measures  
have (almost) zero investment costs and are therefore 
considered as very cost-effective. 

The figure illustrates that, under the Fraunhofer 
scenario assumptions, more than 70% of the technical 
savings potential is cost-effective. The cost-effective 
share of this potential resembles the HPI scenario. 
Even when the remaining measures with positive 
costs are included (the TECH scenario), it is clear that 
the overall set of measures is still profitable for EU 
‘end-users’. 

Note that cost-effectiveness in this study is defined 
under ‘ideal’ investment conditions. This is further 
explained in the textbox.

Table 4 - 4  Energy data (EC 2008e and Fraunhofer et al., 2009).
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Figure 4 - 16  Visualisation of MACC sensitivity to increased discount rate.

How to read the Marginal Abatement Cost-Curve 
Figure 4 - 16 illustrates two representations of the Marginal Abatement Cost-curve (MACC). 

1.  Option 1 illustrates the default MACC approach chosen in this study. The left-hand graph shows the 
HPI energy savings potential (green line) estimated against the business as usual baseline (grey). The 
middle graph, option-1, expresses the associated MACC. Here, specific costs (€/Mtoe) are based on a 
life-cycle approach and low discount rates (4-8%).

2.  Option 2 illustrates how the use of high discount rates and/or short pay-back times will shift the MACC 
to the right. 

Option 2 may reflect the cost-perspectives of today’s ‘real life’ investors in energy efficient technologies. 
This perspective can be very different from the ‘ideal’ MACC presented in this report. Our MACC approach 
serves as a justification for additional policies that remove today’s implementation barriers. A binding 
energy savings targets is an example of such policies and could than serve as a benchmark for a suite of 
other policy measures.



Energy Savings 2020 - September 201050

The MACC in Figure 4 - 17 consists of about 150 
individual measures. The different contributions to 
the overall potential are grouped in the following 
aggregated categories (see Annex 3 for more details 
about the potentials):

■  Residential buildings (split by new and existing 
buildings, considering heating systems and 
sanitary hot water, including water preparation with 
solar technology). 

■  Residential sector appliances (includes refrigera-
tors, freezers, washing machines, dishwashers, 
dryers, lighting, TVs, set top boxes, desk tops, lap 
tops, modem routers, IT screens).

■  Tertiary sector buildings (similar split as for the 
residential building; further split by small and larger 
tertiary buildings).

■  Tertiary sector appliances (includes street lighting, 
office lighting, computers and monitors, copying 
and printing, servers, commercial refrigeration 
and freezing, fans, air conditioning (central), other 
motor appliances).

■  The transport sector curve considers the three 
large categories technical improvements, modal 
shift and behavioural/organisational savings for 
passenger transport by cars, goods transport 
by road as well as other transport means (rail, 

29.  The sectoral cost curves in this chapter as well as the underlying data in Annex 3 are expressed in final energy terms. A factor 2.5 was used to express 
electricity savings in primary energy units.

Figure 4 - 17   Overall MACC for energy efficiency options of end-use sectors in the EU 27 in 2020. Energy savings 
are expressed in primary energy units29. Energy savings (Y-axis) are relative to the baseline (source: 
Fraunhofer et al., 2009). 
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aviation, public road transport and motorcycles). 
Behavioural/organisational potentials include 
issues like eco-driving but also load management 
for goods transport.

■  For the industry sector, the main distinction is between 
savings on industrial processes, electric cross-cutting 
technologies (mainly electric motor applications and 
lighting) and industrial space heating. 

In the next sections the key assumptions and results 
of the energy savings scenarios for each sector will be 
described. 

4.3 BUILT ENVIRONMENT 

Built environment includes fuel and electricity use in 
the residential sector and the services sector, also 
called the tertiary sector. The energy use comes 
from fuel and electricity use in buildings, households 
and offices, from heating, cooling and the use of 
household and offices appliances. Energy savings 
measures can be categorised in measures that:

■  Reduce the heating and cooling demand of new 
and existing buildings. 

■  Improve energy conversion in buildings. 

■  Reduce the electricity demand in buildings (electric 
appliances, lighting, sanitary hot water and electric 
space heating)

4.3.1 EU POTENTIALS

All scenarios of the Fraunhofer study assume a 
growth of floor space of households by 29% towards 
2030 and a growth of non-residential (office) floor 

space by 40%. Member state specific data that were 
input to the scenarios included:

1.  The age distribution of the building stock in three 
segments (<1975, 1975-2000, > 2000 and new).

2.  Volume of four categories of buildings: single and 
multi family houses, <1000 m2 residential buildings 
and > 1000 m2 residential buildings.

3.  Climate conditions, as measured by ‘heating 
degrees days’.

4.  Member state specific material and labour cost indices.

5.  Member state specific energy prices (in particular 
taxation levels).

Decreased heat demand of buildings
The reduction of heat demand of buildings was 
modelled through increased implementation of four 
sets of energetic buildings standards, so-called U 
values: 

1.  Corresponding to current building code standards 
from 2003 until 2006 (REF1 and NEW1) 30.

2.  More advanced standards which are assumed to 
be promoted by current European Performance of 
Buildings Directive (EPBD) and from other national 
standards like the German Energy Saving Directive 
(EnEV) (REF2 and NEW2).

3.  Low energy houses (REF3 and NEW3).

4.  An improved standard and comparable to the 
currently best available standard, which is also 
called Passive House standard (NEW4).

30. ‘REF’ corresponds to refurbishment, ‘NEW’ to new buildings.
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The four scenarios for the residential sector are 
characterised by increasing rates of refurbishment 
and increased implementation rates of low-energy 
U-values (see Figure 4 - 18). The same approach 
was taken for non-residential buildings, only with 50% 
higher refurbishment rates. 

Improving energy conversion in buildings
The following heating technologies were considered: 
gas standard and condensing boilers, heat pumps, 
biomass boilers (from classic wood to advanced 
pellet boilers), solar heating systems, traditional oil 
and coal boilers, electric radiators/stoves and district 
heating systems. 

In all four scenarios the energy efficiency improvements 
of individual technologies were assumed to occur 
autonomously, as all technologies are mature and 
represent mature markets. Subsequently, the energy 
savings scenarios were driven by substitution of the 

less efficient technologies by more efficient ones: 
here, the most prominent growth of market share 
occurs for solar heating and heat pumps. 

Reducing electricity demand in buildings
Residential
The following electric appliances were accounted 
for: refrigerators, freezers, washing machines, 
dishwashers, driers, TV sets and IT appliances. In 
the baseline scenario, A-label appliances dominate 
the market, whereas in the subsequent LPI, HPI 
and Technical Scenario A+, A++ and beyond-A++ 
appliances dominate the market towards 2030. A 
similar approach was taken for computers, TVs and 
monitors. For lighting, incandescent and halogen 
lamps are substituted by high-efficiency compact 
fluorescent lamps (CFL), which in turn are substituted 
by LED technology. In the most ambitious Technical 
Scenario, 60% of the lamps are CFL and 40% of LED 
technology in 2030. 

Figure 4 - 18   Illustration of refurbishment rates and implementation of U-values in four scenarios for residential 
buildings (source Fraunhofer et al., 2009). 
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Non-residential
Appliances that were included in the Fraunhofer study 
were: street lighting, office lighting, ventilation, air 
conditioning, commercial refrigeration and freezing, 
office equipment (computers, monitors, copying and 
printing) and servers. The potentials were derived 
from various case studies and standards under the 
Eco-design Directive. The approach is based on the 
penetration of Best Available Technology (BAT) which 
is economically beneficial over the lifetime of the 

appliances. Given the scarcity of information on some 
appliances, very little additional technical potential 
could be calculated.

Results built environment
Overall results of the energy savings scenarios for 
the built environment are shown in Figure 4 - 19. 
Data refer to the overall final fuel and electricity use 
of buildings in the residential and services (tertiary) 
sector. 

Figure 4 - 19   Final energy demand in the built environment (residential and services sector) in the EU 27 in four 
scenarios. 
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4.4 TRANSPORT

This sector includes fuel use from road transport, rail 
transport, inland transport by ships and (national) 
air transport. Energy savings measures can be 
categorised in technical measures to improve the fuel 
efficiency of e.g. cars, behavioural measures such as 
eco-driving and modal shift measures. 

4.4.1 EU POTENTIALS 

Technical measures 
The improved energy efficiency performance of 
passenger cars and light duty vehicles (vans) 
was derived from scenarios for CO2-performance 
standards for new cars, as shown in Table 4 - 531. 
A summary of the energy savings potentials for 
other transport modes is shown in Table 4 - 6 (HPI 
scenario).

Figure 4 - 20 shows the MACC for energy savings in the residential sector and the services sector respectively.

Figure 4 - 20   Overall MACC for energy efficiency options in the EU 27 in 2020 in the built environment, residential 
sector (HH: right-hand graph) and services sector (TE: left-hand graph). Energy savings are expressed 
in final energy units. Energy savings (Y-axis) are relative to the baseline (source: Fraunhofer et al., 
2009). 

31.  Note, that since the establishment of the Fraunhofer baseline and HPI scenario, new policies have been established (see section 
3.4.3), that will at least cover part of the HPI potential. The technical potential identified by Fraunhofer indicates that deeper energy 
savings are possible. 
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Table 4 - 5  CO2 and energy efficiency assumptions for passenger cars and vans.

Table 4 - 6  HPI potentials for other transport modes (savings % relative to the baseline). 
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Behavioural measures 
Behavioural measures include energy-efficient (so-
called ‘eco’) driving and improved load efficiency in 
freight transport. Eco-driving can increase energy 
efficiency in 2030 by 5% in the LPI scenario and by 
10% in the HPI scenario. Load efficiencies of trucks 
have almost been constant over the past 15 years 
and were assumed to improve moderately towards 
2030, by 1% in LPI and 3% in HPI.

Modal shift 
Table 4 - 7 shows modal shares for freight transport in 
the baseline scenario and the HPI scenario. 

Table 4 - 7  Modal shares (% based on ton-km) in freight transport (EU 27). 
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Results transport
The overall results for the transport sector are shown 
in Figure 4 - 21. In addition, Figure 4 - 22 shows the 
marginal energy savings cost-curve for the transport 
sector.

Figure 4 - 21 Final energy demand in the transport sector in the EU 27 in four scenarios. 



Energy Savings 2020 - September 201058

Figure 4 - 22   Overall MACC for energy efficiency options in the EU 27 in 2020 in the transport sector. Energy 
savings are expressed in final energy units. Energy savings (Y-axis) are relative to the baseline 
(source: Fraunhofer et al., 2009).  
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4.5 INDUSTRY TRANSPORT

This sector includes the fuel and electricity use in the 
industry sector. Three categories of energy savings 
measures were assessed: 

1.  The electricity savings potential of so-called cross-
cutting technologies. These are technologies applied 
across all industry sectors such as electric motors 
and motor applications (compressed-air pumps).

2.  The heat savings potential of cross-cutting 
technologies (steam boilers, space heating 
generators and CHP).

3.  The savings potential of sector and process specific 
technologies. 

Note, that certain energy savings options in the 
industry were considered structural changes. These 
are assumed to occur autonomously in the baseline 

and excluded from the energy savings scenarios. This 
refers to options such as shifting to secondary iron and 
aluminium production, increased used of substitutes for 
clinker in cement production and a continued shift to 
the ‘membrane’ process to produce chlorine. 

4.5.1 EU POTENTIALS

Saving electricity in cross-cutting technologies
Around 70% of industrial electricity use is from 
cross-cutting technologies, mainly various motor 
applications and lighting systems. Motor systems 
are used in electric pumps for e.g. pulp and water 
pumping, fans for cooling and drying, compressed air 
and cooling systems. On average these technologies 
can become 25% to 40% more energy efficient; 
however, investment cycles can be long32. Savings 
potentials were calculated from equipment renewal  
—at the end of a piece of equipment’s lifetime— at 
different ambition levels of efficiency standards. This 
is illustrated for two scenarios in Figure 4 - 23. 

32. Derived from Figure 9-8, p.218 in Fraunhofer et al. (2009).

Figure 4 - 23   Diffusion of motor efficiency classes. Data were used as input in the autonomous (left-hand) and 
HPI (right-hand) scenario. Dark-grey and green bars correspond respectively to the least and most 
efficient labelling class (IE3) proposed by the International Electro Technical Committee. 
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Saving heat with cross-cutting technologies
About one third of the heat used in industry is supplied 
by cross-cutting technologies for heat generation 
such as steam boilers and combined heat and power 
generation (CHP). Two general groups of savings 
options were defined: improved diffusion of CHP 
replacing separate generation of heat and electricity, 
and improved efficiencies for boilers and CHP. 

The baseline scenario already includes a substantial 
increase of CHP up to 2020. As a result only the 
technical scenario assumes additional CHP relative 
to the baseline, see Figure 4 - 24. 

Process specific energy savings 
Sector specific processes, such as the making of 

iron and steel, paper, cement and chemical products 
consume some two thirds of industrial fuel use and 
30% of industrial electricity. For these processes the 
Fraunhofer study identified some 80 savings options, 
ranging from specific measures like improved heat 
recovery and improved insulation of furnaces to more 
general measures like the replacement of standard 
technologies by BAT or even a substitution of a 
production process by an improved process. 

To a large extent, energy savings in the energy 
intensive material production industry are assumed to 
occur autonomously. This is illustrated in Table 4 - 8. 
As a result, the energy savings potential beyond the 
baseline scenario developments is fairly small. 

Figure 4 - 24  Share of CHP in industrial heat generation in four scenarios (Fraunhofer et al., 2009). 
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Results for industry 
The overall energy savings in industry are shown 
in Figure 4 - 25. The left-hand figure includes the 
overall industrial fuel use. The right-hand graph 
estimates the energy use in the less energy intensive 
industry that is not part of the EU Emissions Trading 
Scheme (ETS) and also includes the electricity use 

of ETS industries. This was done because electricity 
use from ETS sectors is not directly affected by the 
Scheme, but rather by instruments like the Eco-
design Directive that applies to the non-ETS industry 
as well. Figure 4 - 26 shows the MACC for energy 
savings in the industry sector.

Table 4 - 8  Improvement of energy use per ton of product in two scenarios (Fraunhofer et al., 2009). 

Figure 4 - 25   Energy savings potentials in EU industry in four scenarios. Left-hand: fuel use in ETS industry, 
right-hand: total electricity use industry plus fuel use of non-ETS industry (Fraunhofer et al., 
2009). 
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4.6 ENERGY SUPPLY
The Fraunhofer study focuses on end-use sectors 
only. In order to provide a complete picture of the 
energy savings potential, potentials in both the 
refinery and the power and heat supply sectors are 
added in the next two sections. 

4.6.1 REFINERIES
The refineries sector is often regarded as an energy 
conversion or supply sector. For this reason the sector 
was not included in the Fraunhofer study. We have 
therefore used data from the recent SERPEC study 
(Ecofys, 2009a). The SERPEC study assessed the 
technical potential for CO2 reductions, which largely 

Figure 4 - 26   Overall MACC for energy efficiency options in the EU 27 in 2020 in the industry sectors (ETS and 
non-ETS). Energy savings are expressed in final energy units. Energy savings (Y-axis) are relative to 
the baseline (source: Fraunhofer et al., 2009). 
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stem from energy savings. The construction of new 
(energy efficient) large-scale refineries is not expected 
in Europe until 2030. As a result, the SERPEC study 
focussed on defining a set of cross-cutting measures 
typical for the refineries sector.

Measures that reduce the energy demand in refineries 
are: 

■  Process Control: the use of energy monitoring and 
process control systems. 

■  Process Integration: in plants that have multiple 
heating and cooling demands, the use of process 
integration techniques may significantly improve 
efficiencies.

■  Steam Generation: various measures can be 
implemented to improve boiler efficiency.

■  Efficient Drive Systems: electric motors are used 
throughout the refinery, and represent over 80% of 
all electricity use in the refinery. Using a ‘systems 
approach’ that looks at the entire motor system 
(pumps, compressors, motors and fans) to opti-
mize supply and demand of energy services often 
yields the most savings.

■  Flare Gas Recovery: reduction of flaring can be 
achieved by improved recovery systems, including 
installing recovery compressors and collection and 
storage tanks.

■  Power Recovery: various processes run at elevated 
pressures, enabling the opportunity for power 
recovery from the pressure in the flue gas. 

■  Hydrogen Optimisation: the major technology 
developments in hydrogen management within 
the refinery are hydrogen process integration 

Figure 4 - 27  Primary energy savings potentials in EU 27 refineries sector (source: Ecofys, 2009a).
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(or hydrogen cascading) and hydrogen recovery 
technology.

■  Advanced Distillation: distillation is one of the most 
energy intensive operations in the petroleum refinery. 
Energy efficiency opportunities exist both on the 
heating side and by optimizing the distillation column.

■  Increased use of CHP : energy efficiency 
improvement by replacing separate production of 
heat and power.

The overall energy savings potential for the refineries 
sector is shown in Figure 4 - 27. All measures are 
cost-effective, the ‘SERPEC’ potential is therefore 
comparable to the HPI definition in the Fraunhofer 
study.

4.6.2 POWER AND HEAT SUPPLY 

A discussion of energy savings in the power and 
heat production sector can be split into two main 
categories:

■  More efficient fossil power generation and district 
heating. 

■  Increased used of renewables.

Energy efficiency of fossil fuelled power 
generation
Energy costs are central to the production costs 
of fossil fuelled power plants. There is substantial 
evidence that any new fossil power plant in the EU 
is built according to BAT standards. This trend is also 
included in the PRIMES baseline assumptions 33. This 
is illustrated in Figure 4 - 28 and Table 4 - 9. 
Though a certain potential exists to improve the 
efficiency of existing fossil fuelled power plants, such 
potential should be assessed in a context of continued 
stock turnover and decarbonisation of the power 
sector. Based on current age distribution of power 
plants, it is expected that by 2030 only 30% of the 
current stock of fossil power production plants in the 
EU-27 is still in production; this could resemble around 
900 TWh. Retrofitted energy efficiency measures that 
improve the control of power plants could increase 

33.  In addition it should be noted that PRIMES-2007 assumes a considerable increase in combined power and heat generation. Large scale deployment of 
CCS is only expected after 2020.

Figure 4 - 28 Average conversion efficiency of fossil fuelled power generation in the EU (Graus & Worrell, 2009). 
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their efficiency with 1-2%. Such measures would 
save a maximum of 4.4 Mtoe energy inputs to the 
power generation, assuming 35% average efficiency 
for the existing plants. This number is indeed very 
small compared to the overall economy wide savings 
potential identified in this study. Moreover, the 4.4 
Mtoe of savings could partly be offset by increased 
use of CCS in the case of new fossil power plants. In 
this context we assumed a zero additional potential 
for efficiency improvements of existing power plants.   

In summary, we considered no additional energy 
savings beyond business as usual for the fossil 
fuelled power sector, for both existing and new fossil 
fuelled power plants.

Accounting for the impact of renewables on 
energy savings  
EU climate and energy policies are targeted to achieve 
a 20% share of overall final energy consumption 
from renewable sources by 2020. Renewables affect 

the statistical accounting of energy savings in two 
opposing ways:

■  Hydro, solar and wind power production generation 
is calculated at 100% conversion efficiency 
according to Eurostat’s ‘Primary Energy Method’. 
Using this calculation methodology, replacing fossil 
power production with renewables saves 50-60% of 
energy per unit electricity production.

■  Biomass-based electricity and heat production, 
however, occurs on average at lower conversion 
efficiencies than fossil based conversion. 

The Eurostat Primary Energy Method 
Eurostat, that provides the data basis for EU energy 
modelling and polices, uses the so called ‘Primary 
Energy method’ for presenting energy statistics. In 
this method primary energy is defined as the first 
commodity or raw material which can be used as 
secondary energy (heat, electricity, etc.). For hydro 

Table 4 - 9  Conversion efficiency of new fossil fuelled power generation in the EU (Graus & Worrell, 2009). 
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power, wind energy and solar power energy the first 
usable commodity is the electricity produced. For 
electricity from fossil fuels the first usable commodity 
is coal or natural gas. When electricity is produced 
from fossil fuels, typically 2.5 units of primary energy 
are needed to produce one unit of electricity34. For 
hydro, wind and solar power one unit of primary energy 
is arbitrarily calculated to produce one unit of electricity, 
i.e. a conversion efficiency of 100% is assumed. This 
means that the installation of wind, hydro or solar 
power can contribute to energy savings according to 
the Primary Energy Method, see Figure 4 - 29. 

The conversion of biomass (and waste) to electricity 
has a lower conversion efficiency than conversion 
of fossil fuels to electricity. On average, biomass 
conversion currently occurs at around 30% efficiency, 
natural gas conversion at 45% efficiency and coal 
conversion at 37% efficiency 35. Thus, under the 

Primary Energy Method, an increase of biomass use 
in the economy, at the expense of fossil fuels, would 
lead to additional primary energy use.

The alternative Substitution Method
The above mentioned Primary Energy Method 
disregards the fact that also renewables like hydro, 
solar and wind face conversion losses (though 
occurring from a much more abundant energy source) 
and have potential for improved conversion efficiency. 
Also, the method can give rise to confusion in the 
policy debate.  

An alternative method is the Substitution Method (e.g. 
Segers, 2008). In the Substitution Method, renewable 
energy, for example wind power, is valued in terms of 
the fuel input required by a hypothetical fossil primary 
energy source. It is expressed as avoided use of 
fossil primary energy. For example, for electricity from 

34. This resembles a conversion efficiency of 40%.
35. These are average figures. Average efficiencies of new biomass, gas and coal-fired power plants are significantly higher.

Figure 4 - 29  Impact of calculating energy savings with electricity production from wind, hydro or solar 
according to the Primary Energy Method.
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wind energy this could be fossil power production 
with an efficiency of 40%. In terms of the illustration in 
Figure 4 - 29, this means that one unit of wind power 
is expressed in exactly the same amount of primary 
energy as is the case for the fossil power plant. 
 
Applying this method would avoid both the somewhat 
complex messages of hydro, solar and wind power 
‘savings’ as well as biomass ‘un-savings’. The 
method is applied in The Netherlands (CBS, Statistics 
Netherlands). A disadvantage of the method is that 
it requires (debatable) assumptions on the efficiency 
of fossil power production. Also the method becomes 
less valuable when the share of fossil fuelled power 
production decreases over time.

Overall, in the Primary Energy Method, renewable 
electricity saves primary energy 
Towards 2020-30, based on supply forecasts using 
PRIMES, growth in wind power is expected to 
outpace growth in biomass such that by the period 
2020-30 the share of electricity from wind is expected 
to exceed the share of electricity from biomass. 
Because the accounted high primary energy savings 
from the higher share of wind would more than offset 
the accounted lower energy savings from biomass, 
this results in an imputed net primary energy savings 
from the expansion of renewables. 

The resulting imputed additional net primary energy 
savings from renewables may range between 35 
and 110 Mtoe in 202036. Here the lower value gives 

36.  In chapter 3.6 we show that the increase of renewables in the PRIMES-2009 baseline, compared to the baseline shown here resembles around 20 Mtoe 
of energy savings. 

Figure 4 - 30   Primary energy use thermal power plants in the EU 27, baseline scenario (middle line) and after 
implementation of the 20% renewable energy target. The autonomous effect mimics a further 1% per 
year energy savings in fossil fuelled power production. 
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priority to end-use energy savings; as a result a 20% 
renewables share will be reached with a smaller 
absolute volume of renewable energy production, 
resulting in lower supply-side energy savings from 
renewables (35 Mtoe). If no additional end-use 
savings are assumed, a worse case scenario, the 
higher absolute volume of renewables required to 
achieve the RES target will generate 110 Mtoe in 
supply side energy savings. In Figure 4 - 30 and 
Figure 4 - 32 we applied a value of 55 Mtoe.

4.7 ECONOMY-WIDE ENERGY 
SAVINGS POTENTIAL

Final energy savings potentials for end-use 
sectors 
The overall savings potentials for the demand sectors 
(industry, services, tertiary and transport), expressed 
in units of final energy demand, are shown in Figure 
4 - 31. Final energy savings in the HPI scenario in 

2020 lead to an absolute reduction of energy use of 
6% in 2020, compared to 2005. Realisation of the full 
HPI potential in 2030 would even reduce energy use 
in 2030 to 15% below the 2005 level. 

Economy-wide primary energy savings potential 
Figure 4 - 32 shows the overall energy savings 
potential of the HPI scenario, expressed in primary 
energy savings. The figure shows three categories of 
savings, calculated as follows:

■  More efficient use of fuels in the end-use sectors

■  More efficient electricity use in end-use sectors. 
Here electricity savings are recalculated into 
(primary) fuel savings at power generation 
assuming a conversion efficiency for electricity 
generation of 50% (being a mixture of fossil power 
generation and RES-based power generation of 
which hydro, wind and solar contribute with 100% 
conversion efficiencies). 

Figure 4 - 31 Final energy use scenario’s for end-use sectors in the EU 27 (source Fraunhofer et al., 2009). 
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■  Energy savings in energy conversion sectors 
(refineries, electricity and heat supply). 

The overall economy-wide HPI energy savings 
potential in 2020 equals an energy use of around 
1600 Mtoe in 2020, which is comparable to the 
current EU 20% energy savings target (see chapter 
3.3.1)37. This shows, on the one hand, that the EU 
target can be regarded as ambitious. On the other 
hand, it should be stressed that the main share of this 
potential can be realised via cost-effective measures 
in end-use sectors. 

Note that the largest share in savings potential 
can be found in end-use consumption. This share 
is regarded as cost-effective, provided that ‘end-
users’ have access to capital at 4-8% interest 
rates. 

The additional savings in the HPI scenario, compared 
to the baseline, imply an increase of the annual 
energy savings rate of around 1.3% per year. Note 
that the baseline already contains a savings rate of 
1.1% per year. Thus, the overall savings rate should 
increase to around 2.4% per year in the HPI scenario. 

37.   In chapter 3.3.1 we show that the EU 20% energy savings target resembles 1574 Mtoe energy use in 2020. Our economy-wide 
savings potential falls some 20 Mtoe short of reaching this target. Given the uncertainties in the assessments, however, we find it 
legitimate to state that the EU has sufficient cost-effective energy savings potential to realise its 20% energy savings target by 2020 
in conjunction with meeting its binding target for renewable energy sources.

Figure 4 - 32 Economy-wide primary energy savings potentials in the EU 27 according to the HPI scenario.
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Is the HPI potential sensitive to a new baseline? 
Realisation of the HPI primary energy savings shown 
in Figure 4 - 33 would imply a 1.3% per year of extra 
energy saving as from 2005 and measured against 
the ‘pre-recession’ baseline scenario (PRIMES-2007). 
As shown earlier, in such a scenario the HPI savings 
potential would suffice to reach the EU’s 2020 (20%) 
energy savings target.

Though savings rates in the 2005-2010 period may 
have increased somewhat, they have not increased 
to ‘HPI-rates’. This means that even if ‘HPI-rates’ 
are realised as from 2010, the impact on energy use 
levels in 2020 will be reduced. At the same time, this 
effect may be counterbalanced by the effect of the 
economic recession which has decreased current and 
expected near future energy use (PRIMES-2009). 

Ideally, the bottom-up HPI assessment as shown in 
this chapter would have been re-assessed against 
new baseline conditions. This is, however, an 

extensive task that could not be carried out as part 
of the current study. Therefore, we applied a simple 
top-down approach to assess the impacts of both 
parameters on the HPI energy use in 2020. 

We calculated implementation of energy savings on 
top of the PRIMES-2009 baseline as from 2010 at the 
HPI-rate of 1.3% per year. As a sensitivity analysis, 
a savings rate of 1.05% per year was also applied. 
This simulates an ‘HPI-rate’ corrected for the fact 
that a certain increase in energy savings is achieved 
through new policies adopted since 2006 (see chapter 
3.6). The average results of our analyses are shown 
in Figure 4 - 33.

Overall, Figure 4 - 33 illustrates that the same energy 
use level in 2020 can be realised against the new 
baseline and with full implementation of energy 
savings policies starting as from 2010. As a result, we 
conclude that the HPI scenario for 2020 (and 2030) is 
robust in regard to recent baseline changes. 

Figure 4 - 33   Sensitivity analysis of the HPI scenario for changes in baseline and base year. For explanation see 
main text. 

In conclusion
In chapter 2, we underlined the need for increased 
energy savings. Chapter 3 identified that in 2020, a 
gap of around 208 Mtoe will remain to meet the EU 
energy savings target. As a result, we concluded 
that closing this gap requires a threefold increase in 
policy impact compared to energy savings policies 

adopted since the 2006 EEAP. Chapter 4 illustrated 
that the gap could be closed almost entirely, and most 
cost-efficiently, by realising the cost-effective end-
use savings potential identified in this study. These 
building blocks serve as a basis for the next chapters 
in which we explore the feasibility and design of 
introducing binding energy savings targets. 



71

The need for a policy framework
To illustrate the need for a policy framework, which 
brings together different policies, approaches and 
tools under one target, we take the EU marginal 
abatement cost-curve (MACC) for energy savings 
as a starting point (see Figure 5 - 34). It calculates 
the net costs of energy savings over the lifetime of 
technologies discounted against a rate of 4-8%, 
similar to government bond rates. The results show 

that a large share of the options, with negative costs, 
are beneficial for ‘end-users’. Other options come at 
a net cost, but the whole package of measures still 
results in cost savings. This typical MACC sends a 
strong signal to policy makers; it is a justification for 
the strengthening of policies to realise the societal 
benefits that are so prominently visible on the MACC. 

CHAPTER 5 

THE ROLE OF A BINDING 
ENERGY SAVINGS TARGET

As the previous chapters have shown, there are multiple motivations for achieving the EU’s 20% energy 
savings target. Yet the EU is unlikely to meet the target, unless the impact of energy saving policies is tripled 
compared to the efforts of the last four years. The analysis in chapter 4 has shown that sufficient, cost-
efficient, yet untapped savings potential is available.

This chapter discusses the role of setting legally binding energy saving target in order to help catalyse a 
tripling of energy saving policy impacts and thus meet the EU’s 20% energy savings target by 2020. Binding 
targets are one way to formalise strong government commitment and accountability, which are important 
overarching factors in creating a step change in energy saving policy effectiveness. Targets — translated into 
an EU energy savings policy framework — serve as the guiding and coordinating role for the broad mix of 
different policies and approaches, which are necessary to overcome current barriers to cost-effective energy 
saving measures.
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In the ideal marketplace private investors can obtain 
capital at 4-8% rent, investors accept long payback 
times, and consumers and small firms respond 
rationally to price signals. In such an ideal market 
place a single emissions or energy cap, or a single tax 
level, would be sufficient to realise all measures up to 
the ‘marginal’ option on the cost-curve (illustrated in 
Figure 5 - 34). 

In reality, however, a mix of policy instruments is 
required to realise the options that lie across the cost-
curve:

1.  Consumers do not always respond rationally to 
price signals. Energy costs are often only a small 
fraction of household expenditures. When deciding 
on new equipment or retrofit measures, rational 
cost-based decisions are easily overruled by other 
factors, such as the features of the equipment (e.g. 
colour and luxury of a car), or the upfront costs as 
compared to alternatives, etc. (so-called bounded 
rationality). The response to price incentives is even 
more hampered when the user of a product, like 
the tenant of a house or building, is not the owner. 
Here, the tenant pays the energy bill but does not 

Figure 5 - 34   Aggregated cost-curve for primary energy savings in the EU 27 in 2020. Energy savings are relative 
to a baseline scenario. The dotted line shows an imaginary taxed energy price and is explained in the 
main text.



ENERGY SAVINGS 2020
HOW TO TRIPLE THE IMPACT OF ENERGY 

SAVING POLICIES IN EUROPE

Energy Savings 2020 - September 2010 73

decide on energy savings measures (so-called 
split incentives problem). These barriers can be 
reduced by a combination of policy instruments like 
energy efficiency standards, energy performance 
labelling, time-of-sale requirements, financial 
incentive/rebates and financing schemes. 

2.  The market does not invest sufficiently in 
new technologies. Many new technologies, 
like wind turbines, solar-power or new industrial 
technologies, will only become profitable after 
their cost has decreased due to economies of 
scale and learning effects. Single companies 
cannot expect that all investments needed during 
these phases will pay-back when the technology 
becomes profitable, because innovations and 
knowledge can be copied by competitors (the so-
called free-rider problem). As a result, companies 
will usually invest less into such new technologies 
than would be efficient from a societal point of view. 
In such a case, subsidies can stimulate research or 
demonstration projects and instruments like feed-
in tariffs, obligation schemes or tax-measures (e.g. 
for electric cars) can speed up market growth and 
technology learning rates. 

3.  The private investment perspective is different. 
The investment perspective of a private investor 
can be quite different from the ideal ‘societal’ 
perspective. The costs of capital can be 10-20%, 
rather than 4%, depending on the investment 
risk, and an acceptable payback time may be on 
the order of months rather than years because of 
uncertain market conditions. These cost barriers 
can be reduced by e.g. the introduction of energy 
efficiency funds to provide targeted low-interest 
loans, publicly backed risk guarantees or other 
types of incentives. 

4.  The price signal is too weak and lacks a long-
term perspective. Policy development is strongly 
influenced by interest groups that seek political 
rent. A central instrument like the EU-ETS focusses 
political power on keeping prices low. This is not so 
much a market failure but rather a political failure. 
As a result, additional policies (such as e.g. binding 
savings targets) might be required. 

5.  A policy mix serves multiple objectives. The 
policies mentioned above are sometimes interpreted 
as a mix that serves the single goal of climate policy. 
However, policies also serve other objectives such as 
increasing energy security reducing energy poverty, 
reducing air pollutants and stimulating technology 
developments. Pursuing several policy objectives 
usually requires several policy instruments. A 
policy mix can be designed in a way that policies 
complement and reinforce each other.

In a policy mix, price incentives from an energy 
tax, or CO2 price (ETS), could serve as a generic 
incentive. Labels and financial incentives encourage 
the development of market leaders. On the other 
hand, regulations are required to pull laggards 
along (or eliminate low performing products or 
harmful behaviour), which creates a level playing 
field for emerging cleaner technologies and services 
to compete in the market. National and regional 
differences, as well as the outcome of EU decision-
making will determine specific ways of packaging 
those policies.

EU examples of establishing a robust framework 
Over the last decade, EU energy and environmental 
policy has experienced several regulatory shifts 
toward setting legally binding targets. In some cases, 
action was taken after progress on individual and 
uncoordinated measures was found to be insufficient; 
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in others, cross-border implications for protecting 
human health or the internal market necessitated 
harmonised actions underpinned by binding targets. 

Renewable Energy
In 2001, the Directive on Electricity Production 
from Renewable Energy Sources (RES) set a non-
binding target of 21% renewable energy sources in 
European electricity consumption by 2010 (Directive 
2001/77/EC). Progress on renewables penetrating 
the electricity market was slower than required and 
unevenly spread over Member States. As a result 
only few Member States were expected to meet their 
target in 2010. In order to accelerate penetration 
rates of renewables, the EU decided in 2009 to 
introduce binding national targets for the renewable 
share in final energy use (Directive 2009/28/EC): by 
2020 a 20% share has to be reached EU-wide. The 
new Directive not only increases the ambition but 
also extends the scope from renewable electricity 
to include renewable heat and biofuels. Over the 
period 2000-2007, the EU-wide share of renewables 
in final energy use increased from 7% to around 
10%. The legal framework of the RES Directive has 
been developed to ensure that this share increases 
to 20% by 2020. Latest data on newly installed RES 
capacities indicate progress in that direction.

Air Pollution
Triggered by the direct impacts of air pollution on 
human health and ecosystems, the EU started 
introducing air pollution polices as early as the mid-
1970s. During the 1980s and 1990s an substantial 
EU policy package of air quality standards as well 
as legislation for stationary sources and transport 
was developed. The 1988 Directive on Limiting 
Emissions from Large Combustion Plants (88/609/
EEC, revised in 1994 and 2001) was particularly 
successful in reducing SO2 emissions. At the end 
of the 1990s the need for a more integral, and cost-
efficient approach towards abating air pollution in the 
EU became apparent. As a result in 2001, binding 
national emission targets (caps) for sulphur oxides 
(SOx), nitrogen oxides (NOx), non-methane volatile 
organic compounds (NMVOCs) and ammonia (NH3) 
were introduced in the EU’s policy mix (The National 
Emission Ceilings Directive 2001/81/EC). These 

targets served as the benchmark for an efficient (re-)
design and implementation of EU and national clean 
air policies. Since the introduction of the national 
ceilings in 2001 emissions continued to fall despite 
the increasing complexity of abatement options.

The next step for energy savings policies: setting 
binding targets 
Over the last decade various industry and civil 
society stakeholders, along with EU policymakers, 
have proposed the introduction of binding energy 
savings targets, but it has not happened to date. In 
2003, the Commission proposed binding national 
targets in the Energy Services Directive, which was 
supported by some Member States and the European 
Parliament, though was rejected by the Council. In 
2009, civil society organisations (Spring Alliance) 
and businesses (Energy Efficiency Industry Platform) 
called for binding targets. The European Parliament 
has also called for binding targets, most recently in its 
resolution from 19 February 2009 on ‘Follow-up of the 
energy efficiency National Action Plans’.

As shown extensively in chapter 3, the EU has put in 
place several pieces of legislation directly addressing 
energy efficiency (on appliances, cars and buildings). 
These directives set minimum performance and 
process standards, as well as national enforcement 
and reporting obligations. Though this legislation 
covers most of the EU’s energy use, binding targets 
could provide the necessary push for more ambition 
and guide better coordination in order to actually 
deliver the EU objective. 

In the next chapter, we explore different options to 
design such targets. Chapter 6 assesses different 
features of design options, and in chapter 7 we 
discuss four main options.
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We consider a number of (interrelated) design 
features: 

1.  How is a binding energy savings target best 
expressed and monitored? 

2.  Is a binding energy savings target best set in terms 
of primary or final energy?

3.  What flexibility can a binding energy savings target 
provide to Member States to shape their own 
policies under the binding EU provisions. 

4.  How would a new binding energy savings target 
interact with existing policies?

Design features 3 and 4 are used in chapter 6 to 
evaluate the feasibility of four main design options 
(See Figure 6 - 35):

1.  One economy-wide energy savings target at the 
EU level.

2.  Target(s) set at the EU level for section(s) of the 
economy, for example for ‘end-users’.

3.  One economy-wide energy savings target for each 
Member State

4.  Target(s) for Member States for section(s) of the 
economy, for example for ‘end-users’.

CHAPTER 6 

ENERGY SAVINGS TARGET: 
CRITERIA FOR DESIGN

In this chapter we assess a set of design features that will play a role in the discution of a new policy for binding 
energy savings targets. Special attention is paid to the interaction with existing GHG and energy savings 
policies. 

MEMBER
STATE
LEVEL

Figure 6 - 35   Approach of chapter 6 and 7 
(illustration). 
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6.1 HOW TO EXPRESS AND 
MONITOR A TARGET 

An energy savings target can be expressed in a 
number of different ways. Figure 6 - 36 illustrates four 
different ways of expressing the current 20% energy 
savings target. In all four cases the target is based on 
the same baseline (i.e. PRIMES 2007) and savings 
potential numbers. Still the monitoring requirements 
and the ability to accurately measure the progress 
towards an absolute reduction of energy use will differ 
substantially between the options: 

1.  Setting a cap on energy use in 2020. This approach 
would set a target value of Mtoe of energy use 
in the EU 27 for 2020. Such an approach would 
be comparable with the emissions cap set by the 
EU-ETS. Monitoring would be based on currently 
available energy statistics. 

2.  Setting a target for energy use in 2020 relative 
to a base year, e.g. 2005. This approach would 
be comparable to the current greenhouse gas 
emissions target of the EU for 2020. The 2020 
energy use target would only change over time 
if the monitoring data of energy use in the base 
year of 2005 was redefined. Similar to option 1, 
monitoring would be based on currently available 
energy statistics.

3.  Setting an energy savings target relative to a 
projected baseline energy use in 2020. This is 
how the current EU energy savings objective is 
expressed. Because the target is set as a relative 
target, its implications for the absolute energy use 
in the target year can be unclear. This is evident 
from the fact that several EU documents refer to 
the 20% target as an ‘energy efficiency’ target, 
rather than an energy use target. Also, this type of 
target setting does mostly not make explicit how 
the introduction of a new baseline projection affects 
the target. 

 4.  Setting a certain volume of energy savings to be 
realised by 2020. This is somewhat comparable to 
the way current Member States’ targets under the 
Energy Services Directive are defined38. Targets 
set under existing national energy efficiency 
obligations for energy suppliers (e.g. UK) serve 
as another example. Typically, monitoring of a 
savings volume requires bottom-up data from 
sub-sectors or projects. This requires harmonised 
and data-intensive monitoring procedures. For 
example, reference (baseline) conditions have to 
be defined for each sub-sector or energy savings 
project. This option does not provide absolute 
energy use reduction targets. 

A fifth approach, not shown in Figure 6 - 36 is to 
express an energy savings target as an improvement 
in energy intensity of the economy. Here intensity 
points to the ratio of energy use over GDP. For 
example, China has expressed its energy savings 
target as an energy intensity improvement. A target 
based on energy intensity allows for absolute growth 
of energy use, as long as the energy intensity 
improves. A key-sensitivity of expressing a target as 
energy intensity is that it masks whether intensity 
improvement occurs from implementation of more 
energy efficient technologies or from changes in the 
structure of the economy: for example, high growth 
of sectors such as the services sector or the tourism 
sector, also improves a country’s energy intensity. 

38.  The Energy Services Directive obliges Member States to save 9% or more of their final energy consumption in a base period (2000-
2005) in the ninth year of application of the Directive (i.e. from 2008 to 2016). 
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Energy savings targets should be transparent and 
easy to monitor
We have strong indications (see chapter 3.3.1) that the 
current 20% energy savings target is defined relative to 
a fixed projected baseline energy use in 202039. This 
means that the target actually expresses an absolute 
target for energy use in 2020. However, this has never 
been stated explicitly by the Commission, which gives 
room for multiple interpretations of the target definition. 
This is even apparent in the latest ‘EU 2020’ strategy 

(EC, 2010) which defines “moving towards a 20% 
increase in energy efficiency” as a headline indicator, 
without being precise in its definition. At the same time 
the strategy postulates that “These targets ….. must 
be measurable … and based on sufficiently reliable 
data for purposes of comparison”. In other words, a 
target should be transparent and easy to monitor and 
measure. In our view, these criteria are a starting point 
for any design of binding energy savings policies.

1. Setting a cap on energy use in 2020.

3. Setting an energy savings target relative to a projected 
baseline energy use in 2020.

2. Setting a target for energy use in 2020 relative to a base year.

 4. Setting a certain volume of energy savings to be realised by 2020.

Figure 6 - 36   Four different ways to express the current 20% energy savings target. Upper (dotted) lines indicate 
baseline development of energy use in the EU 27. 

39. This refers to the PRIMES-2007 baseline which uses 2005 as a base year. 
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Recommendation: define a target as absolute 
energy use in a target year
By far the most straightforward way to comply with these 
criteria is to define a target as absolute energy use in 
a target year and monitor the actual development of 
energy use over time. This allows for measuring energy 
use rather than estimating the savings. In this approach, 
the volume of energy savings, as compared to a 
baseline scenario, is only estimated once and upfront 
when setting the target. As a result, existing energy 
statistics, already implemented in all Member States 
through statistical offices, provide a straightforward way 
to monitor progress towards achievement  of the target. 

This approach implies that other changes in energy use 
than those stipulated by energy efficiency improvement 
(e.g. structural change and volume effects due to 
higher or lower GDP growth) need not be corrected for 
when monitoring target progress. Also other variations 
in energy use, such as variable weather conditions and 
business cycles (a target year can be extremely cold 
or hot and industry can have extremely low or high 
output), should in principle not be corrected for. This 
is fully in line with e.g. the GHG emissions reductions 
target which is also defined without allowing corrections 
for such variables. Of course, in refining the design of 
a binding energy savings target, one could include the 
possibility to make ex-post corrections to the statistics 

if a Member State can prove that the target year 
significantly deviated from the long term average in 
important respects.

6.2 EXPRESSING A TARGET IN 
PRIMARY OR FINAL ENERGY

The choice of expressing a target in primary or final 
energy (see also Figure 6 - 37) is directly related to the 
scale of the target. 

An economy-wide target
An economy-wide target, like the EU’s current 20% 
energy savings target, will by definition be expressed 
in primary energy terms. This is because inclusion of 
‘secondary’ energy like electricity and heat (see Figure 
6 - 37), would lead to double counting. 

A target for end-use sectors
In case a target is set for end-use sectors, it can be 
expressed in final energy terms or in primary terms. 
A final energy target relates to the sum of the fuel, 
electricity and heat demand of ‘end-users’ (see Figure 
6 - 37). In the case of a primary energy target the 
‘secondary’ electricity and heat use are not counted, 
but rather the primary energy needed to produce them. 

Figure 6 - 37 Simplified representation of primary versus final energy40. 

40.  Note that final energy statistics do not provide heat consumption data, but rather fuel deliveries to ‘end-users’. The only exception is 
the heat that is sold (district heat), which is a separate category in energy statistics. 
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A third way: ‘adjusted final energy’
The main argument for expressing an ‘end-user’ 
energy savings target in primary energy is that it 
provides a more holistic picture of the economy-wide 
impact of end-use savings and does not discriminate 
between savings in fuels, district heat and electricity. 
However, it may be preferable to use a definition 
of ‘adjusted final energy use’ which resembles the 
primary energy use definition but may be more 
transparent: 

■  Rather than applying a conversion factor on final 
electricity and district heat, we suggest using the 
term ‘weighing factor’. The aim of such a factor is 

to count electricity and (district) heat savings in a 
similar way as fuel savings, rather than to apply 
the exact, Member State-specific, conversion to 
primary fuels savings. The different wording, with 
similar meaning, may reduce the tendency to use 
Member State specific energy conversion data.

■  For electricity, this factor could reflect the ‘marginal’ 
or ‘average’ European power plant that supplies 
electricity to any European client in an increasingly 
interconnected European power market.

Table 6 - 10 summarises some pros and cons of an end-use target based on final or primary energy.

Table 6 - 10   Overview of pros and cons of basing end-use targets definitions on final respectively primary energy 
use. 
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■  We recommend the application of a weighing 
factor that is constant across Member States and 
over time:

 -  A constant factor over time would provide the 
most transparent view on end-use energy savings 
achieved.

 -  A constant factor across Member States would 
ensure that fuel, district heat and electricity 
savings are weighted the same way across 
Member States, which would provide an EU-wide 
level playing field for end-use energy savings. 

■  We suggest using a factor around 2.5 for electricity 
conversion41 and 1.2 for district heat conversion. 

A further advantage of applying the ‘adjusted final 
energy’ approach is that the direct connection with 
existing final energy statistics is maintained. It is 
also in line with the approach of the current Energy 
Services Directive. 

6.3 FLEXIBILITY TO SHAPE 
MEMBER STATE SPECIFIC 
POLICIES

The flexibility that a binding target provides for Member 
States is an important governance feature. Here, 
we define flexibility as the extent to which Member 
States can shape their own policies under binding 
EU provisions. Flexibility is defined to a great extent 
by the type of legal instrument through which binding 
targets might be introduced. As discussed in chapter 
3.2, EU legislation provides a wide range of options:

1.    Binding EU product standards (Regulations) 
that are entirely and directly applied in national 
legislation in all Member States. Examples are the 
CO2 standards for passenger transport and the 
Eco-design standards.

2.  Sectoral Directives that provide EU-wide rules 
such as EU-ETS or binding national targets which 
allow for flexible national implementation, like the 
Renewables Directive.

3.  Framework Directives that focus on prescribing 
binding procedures rather than targets and allow 
the highest flexibility. Examples are the Effort 
Sharing Decision, the Energy Services Directive, 
the EPBD and the CHP Directive.

41.  A weighing factor of 2.5 links to Annex II of the Energy Services Directive which allows Member States to apply such a default 
coefficient reflecting the estimated 40% average EU generation efficiency during the target period.
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Interactions with existing EU policies are discussed extensively in the next section.

EU-ETS
EFFORT SHARING
RES

CO2 PASSENGER CAR
ECO-DESIGN

ESD 
EPBD
INDUSTRIAL EMISSIONS DIR.
CHP DIR.

Figure 6 - 38 provides an overview of the current landscape of policies that are directly or indirectly targeted 
at increasing energy savings. The figures illustrate:

1.  The wide diversity and levels of flexibility observed in current EU-policies.

2.  The bundle of policies at work, in the context of which interaction with a new energy savings target needs 
to be considered.

Figure 6 - 38   Illustrative representation of the EU policy landscape. Narrowly defined Regulations for products 
generally provide little flexibility for Member States, whereas Framework Directives (such as the 
Energy Services Directive) only prescribe a procedure and therefore offer more flexibility for Member 
States. Current EU Climate and Energy policies are positioned within this policy landscape. 
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6.4 INTERACTION WITH 
EXISTING POLICIES 

Ideally, a new policy should strengthen current policies. 
This is the ‘coherency’ argument that is introduced 
in the White Paper on Governance (COM(2001) 428 
final) and is an important element of the EU Impact 
Assessment Guidelines (SEC(2009) 92). Maximising 
coherence means maximising the mutual reinforcing 
of policy actions across government departments 
and agencies, creating a synergy that promotes 
the achievement of EU objectives. It is worth noting 
however, that if a policy design for a binding energy 
savings target is not coherent with existing policies 
this does not necessarily mean that the option should 
be discarded. Alternatively, suggestions for change of 
current policies, in order to optimally fit a new policy 
in, could be provided.

In the next section we analyse the interaction between 
binding energy savings target and the following 
policies/regulations:

■  Eco-design and Labelling Directives

■  CO2 emission standards for passenger transport

■  EU-ETS Directive

■  Renewable Energy Directive

■  Effort Sharing Decision

■  Energy Services Directive

■  Energy Performance of Buildings Directive (EPBD)

■  Industrial Emissions Directive (IED)

■  CCS Directive

■  CHP Directive 

The interactions of current policies with a binding 

energy savings target depends on the design of such 
binding target, e.g. an economy-wide target versus 
an end-use target and a target on the EU level versus 
one on the Member State level. Where required, we 
indicate where an interaction is related to a specific 
design option. 

6.4.1 INTERACTION WITH THE 
EU LEGAL ACTS FOR PRODUCT 
STANDARDS 
The Eco-design and Labelling Directives, more 
specifically their Implementation Measures that set 
actual product standards, as well as the Regulation 
for CO2 standards in passenger cars represent EU 
legal acts that work directly into Member States. 

Positive interaction 
A binding energy savings target, whether for the full 
economy, or ‘end-users’ on EU or Member State level, 
will be a strong driver for national representatives 
to pursue more ambitious Implementing Measures 
(new measures and existing ones that need to 
be revised) and strict compliance to standards on 
imported products. As shown, current Eco-design 
Implementation Measures are modestly ambitious 
and do not exploit the full cost-effective potential for 
energy savings (see chapter 3).42 

A binding energy savings standard for transport could 
increase the (future) ambition level of regulations 
setting CO2-standards for cars, including incentives 
for electric cars. A binding target could warrant the 
introduction of a 95 g-CO2/km standard for 2020. In 
addition, a binding energy savings target for transport 
would stimulate standards for trucks and structural 
changes in the sector that would save energy (e.g. 
modal shift of freight to rail, etc). 

Coherence requires attention
When energy savings targets are set on a Member 
State level, for the whole economy or a subset of 
sectors, incoherence could occur where product 
standards have not been set at a high enough level 

42.  Annex II of the Eco-design Directive provides that the level of ambition standards should be determined by an analysis of the least life 
cycle cost for the user of equipment (based on use of realistic discount rate, purchase price and realistic estimate of the lifetime of a 
product). 
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to achieve national targets. This is because Member 
States are not, or only to a very limited extent, allowed 
to tighten product standards at national level. In this 
case, Member States have to rely on the softer labelling 
instrument or design more expensive programs for 
accelerated replacement of old equipment. An example 
of such incoherence is reported for national air quality 
standards (Folkert et al., 2005)

6.4.2 INTERACTION WITH EU ETS

A target that promotes end-use electricity savings 
interacts positively with the EU-ETS 

A binding target that promotes electricity demand savings 
by ‘end-users’ will reduce the emissions of the power 
producers that participate in the EU-ETS. How to judge 
this interaction? The following arguments are often heard:

1.  The EU-ETS scheme sends a CO2-price signal 
to electricity ‘end-users’ which in theory should 
already provide sufficient incentives for electricity 
demand savings.

2.  Additional incentives for end-use electricity 
savings are redundant, because the EU-ETS cap 
will guarantee that the emissions associated with 
electricity are reduced one way or another (e.g. 
by fuel shift from coal to gas in power production, 
demand-side savings, shift to renewables, etc.).

3.  Stronger electricity end-use savings than envisaged 
in the ETS cap could endanger the EU-ETS as it 
reduces the scarcity of permits under the scheme, 
reducing the CO2 price and thus reducing the 
incentive to make long term investments in clean 
technology43. 

How to respond to these arguments? 

1.  In chapter 5 we illustrated that a policy mix is always 
required, as price incentives alone are not sufficient 
to stimulate electricity end-use savings due to the so-
called ‘bounded rationality’ of ‘end-users’.

2.  From a societal, economy-wide, cost-perspective 
electricity end-use savings are often cheaper than 
alternative options like a shift to low carbon fuels, 
renewables, CCS, etc. Realising cheap emissions 
reductions outside the scheme reduces costs for ETS-
participants, which is fully in line with the primary aim 
of the EU-ETS, i.e. to achieve the emissions cap at the 
lowest cost.

3.  At the same time, while realising this most cost-effective 
option first, the ETS cap should be decreased for the 
purpose of maintaining a price signal that provides the 
incentives for investments in clean technology that are 
required to achieve deep GHG emission reductions in 
the long term (see chapter 2.1)44. 

The last point is further illustrated in Figure 6 - 39 and 
Figure 6 - 40. Figure 6 - 39 shows the impact of HPI end-
use electricity savings on overall electricity production in 
the EU. Note that estimates are indicative as they are 
measured against the ‘pre-recession’ expectations of EU 
electricity demand (PRIMES-2007). Potentially, electricity 
savings could reduce CO2-emissions in the power sector 
by some 300 Mt CO2 in 2020 (assuming an average 
CO2 emission factor of fossil-based electricity generation 
of 0.5 Mt CO2/TWh). Next, Figure 6 - 40 illustrates how 
this potentially impacts the EU-ETS scheme. Indeed, 
substantial electricity savings can potentially reduce 
the scarcity of permits under the EU-ETS scheme 
significantly. This illustrates that policies for greater 
electricity savings should be designed in conjunction 
with future adjustments of the EU-ETS cap, in order to 
maintain an effective price signal from the ETS.

43.  Note that this potential interaction also exists between the Eco-design and ETS Directives.
44.  This is particular true in case the additional electricity savings have not, or only to a limited extent, been accounted for in the cap setting. Note that due to 

the recession, incentives for additional savings have been reduced anyhow (see chapter 3.4.1).
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In summary, we conclude that end-use electricity savings 
may provide an important positive interaction with EU-
ETS. This is also the case for district heating (see textbox).
 
A national binding energy target that includes fossil fuels 
from ETS-installations limits the flexibility that EU-ETS 
provides
After the recent review of the EU-ETS, the principle control 
of the scheme (cap setting, allocation rules) has been 

transferred to the EU-level. Here, any binding energy 
target that puts an obligation on national ETS-sectors can 
potentially introduce a limitation in the flexibility that the 
EU-ETS provides. To illustrate this, where national ETS-
sectors, or participants, may increase their fuel use (and 
related CO2 emissions) as long as this is compensated 
elsewhere in the Trading Scheme, a national binding 
energy target for ETS sectors would reduce this flexibility. 

Figure 6 - 39   Impact of electricity savings (HPI scenarios) on electricity demand in EU27. The savings in 2020 
compare to 300 Mt of CO2 reduction, at a CO2 emissions factor of 0.5 Mt-CO2/TWh.

Figure 6 - 40   Scarcity under the EU-ETS in two scenarios. Left-hand graph shows the pre-recession view on EU-
ETS, where EU-internal reductions should provide the main share of abatement in order to achieve the 
cap. The right-hand graph illustrates that the EU-internal effort is reduced under a recession baseline 
scenario. In both scenarios the maximum abatement from electricity savings is illustrated (green arrow) 
(source Ecofys, 2009a). Note: increase in cap and baseline in 2012 reflects expansion of the scope of 
the scheme due to inclusion of aviation.
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6.4.3 INTERACTION WITH THE 
RENEWABLE ENERGY DIRECTIVE 
The interaction between the RES Directive and a 
binding energy savings target is relevant for all target 
designs that are considered in chapter 6. 

Energy savings are an economical path to reach the 
renewable energy target

The objective of the RES Directive is to realise an 
overall 20% share of renewables in total EU 27 final 
energy consumption and 10% renewable energy in 
transport. It is explicitly stated in the Directive that 
energy efficiency and energy saving policies are 
some of the most effective methods by which Member 
States can increase the percentage share of energy 
from renewable sources.45 

Interaction of district heating savings with the EU ETS
Today about 7.5% of household heat consumption in the EU is supplied by district heating. For the tertiary sector 
the figure is slightly higher. We assume that most of the district heating is supplied by ETS companies, which 
means that energy savings (e.g. through insulation) in buildings that are served by district heating interact with 
the ETS. Note that this policy interaction is not new and also exists between the EPBD and EU-ETS. 

To estimate the potential size of this interaction we used heat-demand savings scenarios: 20% and 30% 
heat savings due to insulation. At a (rather conservative) CO2 emission factor of 0.2 kton/GWh heat (own 
estimate based on PRIMES), the insulation of buildings supplied with district heating would, at the EU27 
level, result in a 15 to 23 Mton reduction of CO2 emissions from district heating companies that fall under 
the EU-ETS (see Figure 6 - 41). This is a relatively small impact as compared to the electricity savings (see 
Figure 6 - 39).

Figure 6 - 41  Energy savings potential for EU 27 from district heating expressed in CO2 reduction potential.

45.  See Recital 17 of the RES Directive.
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Thus, a binding energy savings target will help to 
meet RES targets. The cost-curve in Figure 6 - 42 
shows the double societal profit that arises from 
energy savings. Savings in themselves are very 
cost-effective from a societal perspective, whereas 
renewables still come at a net cost—disregarding 
external costs. This emphasises the cost-efficiency of 
energy savings measures. 

A binding energy savings target can strengthen the 
efficient use of biomass in end-use sectors
Regarding biomass use, the RES Directive states 
in Article 13.6 that Member States should aim 
at biomass conversion efficiencies of at least 70 
and 85% respectively in industry and in the built 
environment. It is however not evident that the RES 
Directive will lead to more biomass efficiency on its 
own, see textbox. 

The RES Directive promotes efficient energy supply 
As recalled at several places in this report, wind-, 
hydro- and solar-electricity perform by EU-definition 
at 100% energy efficiency (see section 4.6.2). This 
means that an increased share of these renewables 
in power supply increases energy efficiency. 

In summary, the interaction between the RES 
Directive and binding energy savings targets works 
as follows:

■  A binding energy savings target helps in meeting 
the RES target. 

■  Vice versa, the realisation of the RES target with 
wind, hydro and solar power leads to additional 
energy savings (see also section 4.6.2 ). 

■  Moreover, a binding energy savings target can 
be a further incentive to promote efficient use of 
biomass (which is in line with Article 13.6 of the 
RES Directive)

6.4.4 INTERACTION WITH THE 
EFFORT SHARING DECISION 

The targets under the Effort Sharing Directive are for 
direct GHG emissions from the built environment, 
transport, non-ETS industry, agriculture and waste 
sectors (the ‘non-ETS sectors’), and do therefore not 
include electricity consumption. The interaction between 
the Effort Sharing Decision and binding energy savings 
targets is therefore relevant for all target designs that 
include fuel consumption in the non-ETS sectors.

The overall EU 27 Effort Sharing target is -10% GHG 
emissions in 2020 compared to 2005, with individual 
Member State targets ranging between -20% for e.g. 
Denmark and +20% for Bulgaria.

A binding energy savings target could strengthen the 
Effort Sharing Decision 
How would a binding target that realises a Member 
States’ HPI energy savings potential (see chapter 
4) interact with the Effort Sharing targets for 2020? 
Figure 6 - 43 illustrates to what extent realisation of 
the HPI energy savings potential in 2020 contributes 
to realisation of the effort sharing target when no 

Binding energy saving targets may contribute to efficient use of biomass 
The RES Directive aims to promote the efficient use of biomass in all sectors. In practice however, the 
RES target could provide conflicting incentives. This is illustrated as follows. The RES target is defined as 
a total share of renewable energy in final energy use. Biomass that is supplied to households is statistically 
monitored as final energy. If for example 1 MJ of final RES is delivered to an end-user and burnt in an 
inefficient stove with an efficiency of 10%, only 0.1 MJ of useful heat is produced. Still 1 MJ of final RES 
is registered in statistics. Practically, this means that replacement of inefficient wood stoves in the built 
environment by more efficient ones does not contribute to achieving the RES target. Since replacing 
inefficient stoves would be in line with Article 13.6 of the RES Directive, a binding energy savings target 
might help strengthen the promotion of efficient use of biomass in the built environment.
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other GHG abatement measures, other than those 
assumed in the baseline, are taken into account. 

A positive gap in Figure 6 - 43 indicates that realising the 
full HPI energy savings potential alone is not sufficient 
to achieve the Effort Sharing target. However, after 
accounting for the impact of the recession on energy 
use, most Member States face an overshoot (negative 
gap) which means that less than the HPI potential is 
needed to achieve the Effort Sharing target. This does 
not take into account the fact that Member States can 
choose a suite of other measures to fulfil their Effort 
Sharing Decision target, ranging from measures that 

reduce F-gases in industry and appliances, N2O in 
industry and agriculture, CH4 in agriculture and waste, to 
CDM offsets (see also Figure 3 - 10). In other words, we 
expect to see limited incentives from the Effort Sharing 
Decision to specifically increase energy savings. 

A binding energy savings target, therefore, would 
clearly provide a new and additional policy incentive 
for energy savings on top of the Effort Sharing 
Decision. Alternatively, one could argue that political 
resistance may occur when a stringent binding energy 
savings target (i.e based on HPI) overrules a modest 
Effort Sharing target.

Figure 6 - 42   MACC for electricity end-use savings versus renewables. Y-axis shows CO2 abatement potential in 2020, 
measured against a frozen technology reference development. X-axis shows specific costs (€/t-CO2) 
(source: SERPEC, Ecofys et al. 2009a). 
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6.4.5 INTERACTION WITH THE 
INDICATIVE ENERGY SAVINGS 
TARGET OF THE ENERGY 
SERVICES DIRECTIVE

Almost any design for a binding energy target will 
interact with the Energy Services Directive. Currently 
this is the only Directive that contains a multi-sectoral  

 
 
energy savings target for end-use sectors (with target 
year 2016). 

Any binding energy savings target that covers end-
use energy consumption and is implemented before 
2016, would overrule the indicative savings target of 
the Energy Services Directive. Any revision of the 
Directive should account for this.

Figure 6 - 43   Distance to effort sharing target in 2020, after realisation of HPI energy savings. Individual Member 
States are shown anonymously, green bar indicates EU 27. A positive gap indicates that additional 
measures beyond implementation of HPI savings potential will be required to meet the Effort Sharing 
Decision target. A negative value indicates an overshoot of the target. The left-hand graph is assessed 
against a pre-recession (PRIMES-2007) baseline46. The right-hand graph includes a first order estimate 
(based on PRIMES-2009) of the recession impact. 

46.  E.g. EU 27 (pre-recession): EU 27 as a whole has to reduce its ‘effort sharing’ energy use (non-ETS fuel use) by 17.3% in 2020. The 2020 HPI potential 
for EU 27 is 20.7% (see Table 13 in Annex 2). This means that after full implementation of HPI, EU 27 needs -3.4% additional savings to meet its overall 
Effort Sharing target. These should come from non-CO2 GHG mitigations measures, domestic RES or CDM offsets.



ENERGY SAVINGS 2020
HOW TO TRIPLE THE IMPACT OF ENERGY 

SAVING POLICIES IN EUROPE

Energy Savings 2020 - September 2010 89

6.4.6 INTERACTION WITH THE 
EPBD

The recent revision of the EPBD has increased its 
scope and ambition level substantially. The nature of 
the Directive is that it provides a flexible framework 
for Member States to define standards and develop 
plans and national measures. Binding savings targets 
could stimulate Member States towards a fast and 
ambitious implementation of the EPBD. 

This positive interaction is relevant for all design options 
that include fuel and electricity use in the built environment. 

6.4.7 INTERACTION WITH 
THE PROPOSED INDUSTRIAL 
EMISSIONS DIRECTIVE (IED)
The key-element of the IED is the enforcement of 
the implementation of Best Available Technologies 
(BAT), for prevention and control of emissions into 
air, water or soil, for waste management, for efficient 
use of energy and for prevention of accidents. It gives 
Member States the option to impose requirements 
relating to energy efficiency, although in the case 
of industrial activities listed under the Emission 
Trading Directive, they are not obliged to do so. A 
binding energy saving target could strengthen the 
implementation of BAT.

The interaction between the proposed Industrial 
Emissions Directive and binding energy savings 
targets is relevant for all target designs that include 
heavy industry and large energy suppliers.

6.4.8 INTERACTION WITH 
THE CCS DIRECTIVE 

Capture, transport and storage of CO2 consume 
energy. CCS decreases the net efficiency of a power 
plant by 15 to 25% (Hendriks et al., 2004). Large-

scale application47 of CCS will therefore interact with 
all target designs that include the fossil fuel power 
supply sector (CCS for coal- or gas-based power 
production) and, to a lesser extent, power production 
from biomass plants and large industrial boilers. 

6.4.9 INTERACTION WITH 
THE CHP DIRECTIVE

The CHP Directive does not impose a CHP target on 
Member States. The Directive:

■  Sets definitions for high-efficiency CHP (HE-CHP)

■  Obliges Member States to identify their HE-CHP 
potentials and to remove barriers that hamper 
implementation of CHP

■  Obliges Member States to set up a system for 
guarantees of origin for HE-CHP

■  Aims to stimulate energy savings and does not 
discriminate between fuels

Interaction between the CHP Directive and binding 
energy savings targets is relevant for all target 
designs that include energy supply and end-use fuel 
consumption (i.e. efficient heat production in the built 
environment). 

A binding energy savings target and CHP Directive 
could reinforce each other
A binding energy savings target could support faster 
and more thorough implementation of the CHP 
Directive (removal of barriers to enable realisation 
of high-efficiency CHP potential by the market). In 
principle, this would help in achieving a binding energy 
savings target. Note, however, that the provisions in 
the current version of the Directive are weak and 
would have little, if any, impact on achieving a binding 
energy saving target.

47. Note that large scale application of CCS will only occur after 2020.
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6.5 FRAMEWORK FOR SCANNING 
OF DESIGN OPTIONS

Figure 6 - 44 shows the legal EU instruments discussed 
in the previous sections, in relation to energy system-, 

energy carrier- sector definitions, and positions them 
in the flexibility ‘hierarchy’ of EU legislation. In the 
next chapter this diagram will be used to illustrate the 
position, coverage and interaction of different design 
options with existing EU legislation. 

Figure 6 - 44   Illustrative summary overview of the scope of current EU policies in relation to the different definitions 
of the energy system (supply, end-use) (upper row), energy carriers (second row) and sectors (third 
row). Rows 4-7 illustrate the hierarchy of policy that set binding targets at EU level (row 4), or national 
level (row 5) to legal acts that set more procedural obligations (row 6 and 7).
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The closing chapter of this study looks at the opportunities and challenges of four different design options for 
a binding energy savings target (see Figure 7 - 45):

1. One economy-wide energy savings target at the EU level.

2. ‘End-user’ targets set at the EU level for sections of the economy.

3. One economy-wide energy savings target for each Member State 

4. ‘End-user’ targets for Member States for sections of national economies

Here, the main criteria on which we evaluate the options is the flexibility that the options provide to Member 
States and the interaction with existing EU-policies. Combined, both criteria can be more broadly interpreted 
as the ‘coherence’ of a design option with existing EU policy. 

CHAPTER 7

ENERGY SAVINGS TARGET: 
DESIGN OPTIONS AND POLICY 

RECOMMENDATIONS
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Figure 7 - 45  Visualisation of the four different design options for binding energy savings targets.
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Again, note that binding targets should establish 
high level accountability and be regarded as the 
benchmark for the implementation of energy savings 
policies such as energy efficiency obligations for 
energy distributors, soft loans for renovations of 
buildings, high ambition for product energy-use or 
emissions standards, etc. Such instruments should 
be tailored to move ‘key-players’ or ‘obliged parties’ 

towards achieving the overarching binding target. The 
figure in Annex 2 shows the possible obliged parties, 
from fuel suppliers to power and industry installations, 
retail, consumers and appliances producers.

Relevant for the design options is the share of the 
identified energy savings potential that is covered by 
an option. Here, Table 7 - 11 provides an overview.

7.1 BINDING ENERGY SAVINGS 
TARGET(S) AT THE EU-LEVEL

One binding target for the overall EU economy 
A single EU economy-wide binding energy savings 
target would mean that the current non-binding 20% 
energy savings target of the EU would be incorporated 
in a new legal instrument. On the one hand, this could 
be envisaged as a master ‘frame’ for a new set of 
energy policies under the new energy chapter of the 
Lisbon Treaty (see chapter 3.1). Note, however, that 
this requires innovative policy making and we are not 
aware of comparable examples in other EU policy 
areas. 

Figure 7 - 46 illustrates that a single EU economy-
wide binding target would create a new ‘boundary 
condition’ for EU legislation that already set targets 
at the EU level, like the EU-ETS, the emissions 
performance of passenger cars and the Eco-design 
implementation measures. Also it would incentivise 
the introduction of new policies like CO2 standards. 
Figure 7 - 46, however, also shows that such a 
target would be disconnected from EU policies like 
the EPBD, the IED, the CHP Directive and Energy 
Services Directive, which typically allow Member 
States a good deal of flexibility in compliance. Thus, 
it would be unclear which parties could actually 
be obliged to implement the target. This would 
significantly limit target compliance. 

Table 7 - 11   Identified energy savings potential in 2020, compared to the PRIMES-2007 baseline (source: 
chapter 4).
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Figure 7 - 46   Illustrative summary overview of the scope of current EU policies in relation to the different definitions 
of the energy system (supply, end-use) (upper row), energy carriers (second row) and sectors (third 
row). Rows 4-7 illustrate the hierarchy of policy that set binding targets at EU level (row 4), or national 
level (row 5) to legal acts that set more procedural obligations (row 6 and 7). Dotted lines around row 4 
illustrate the option of one single economy-wide EU energy savings target.

Binding target(s) set at EU level for section(s) of 
the EU economy 
An alternative design option is to introduce one or 
more binding targets at the EU level, each covering a 
part of the EU economy. In Figure 7 - 47 three options 
for separate targets are shown: 1) renewable energy 

supply, 2) fossil fuels covered by EU-ETS and 3) the 
energy use of end-use sectors excluding ETS. These 
targets respectively cover 15%, 6% and 79% of the 
economy-wide HPI primary energy savings potential 
identified in this study. 
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48. Scanning the feasibility of such integration was outside the scope of our study.

Here, an energy saving target for the renewable 
energy supply sector would be a somewhat strange 
policy element. Although efficient use of renewable 
energy should be encouraged, an absolute energy 
savings target for renewable energy supply as such 
would hamper accelerated deployment of renewable 
energy. Moreover, savings on energy ‘end-uses’ 
are recognised as the most cost-effective way of 
increasing the share of renewables. 

A binding energy savings target for ETS-sectors 
would create a new incentive in combination with the 
greenhouse gas cap. This implies that a future ETS 
cap and allocation procedure should be designed in 
such a way that it integrates both energy and GHG 
constraints 48. 

Figure 7 - 47 illustrates that an energy savings target 
for ‘end-users’, excluding the energy use covered by 
ETS, would create a new incentive for EU legislation 
that already sets targets or standards at the EU level, 
like the emissions performance of passenger cars 
and the Eco-design implementation measures. Also 
it would encourage introduction of new policies like 
CO2 standards for trucks. Note that we showed in the 
previous chapter that end-use electricity and district 
heat savings support the objectives of the EU-ETS.

On the other hand such an EU-target would still be 
rather disconnected from framework Directives like the 
Energy Performance of Buildings Directive (EPBD) and 
the Energy Services Directive (ESD) where compliance 
is largely delegated to the Member State level.

Figure 7 - 47   Illustrative summary overview of the scope of current EU policies, in relation the different definitions 
of the energy system (supply, end-use) (upper row), energy carriers (second row) and sectors (third 
row). Rows 4-7 illustrate the hierarchy of policy that set binding targets at EU level (row 4), or national 
level (row 5) to legal acts that set more procedural obligations (row 6 and 7). Dotted lines around row 
4 illustrate the option of 3 types of sub-target(s) set at the EU-level.
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7.2 BINDING ENERGY SAVINGS 
TARGET(S) AT THE MEMBER 
STATE LEVEL

One binding energy savings target for each 
Member State
A single economy-wide target, set for each EU Member 
State, would mean that the current 20% EU target is 
burden shared over the 27 Member States49. Several 
examples support such an approach, like the 20% EU-

renewables target and the GHG target under the Effort 
Sharing Decision. Related examples from other policy 
areas are the emissions ceilings for air pollutants 
under the NEC Directive, the EU milk quota and the 
Total Allowable Catches in EU fisheries policies.

A single national target would provide Member 
States with flexibility on how to implement the target. 
It would create a positive incentive for ambitious 
implementation of framework Directives like the 
EPBD, the IED, the CHP Directive and Energy 

49. The HPI potentials of Member States in Appendix 2 provide a first indication of a possible burden sharing mechanism.

Figure 7 - 48   Illustrative summary overview of the scope of current EU policies, in relation to the different 
definitions of the energy system (supply, end-use) (upper row), energy carriers (second row) and 
sectors (third row). Rows 4-7 illustrate the hierarchy of policies that set binding targets at EU level 
(row 4), or national level (row 5) to legislation that sets more procedural obligations (row 6 and 7). 
Dotted lines around row 5 illustrate the option of one single economy-wide energy savings target 
for each EU Member State.
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Figure 7 - 49   Illustrative summary overview of the scope of current EU policies, in relation the different definitions 
of the energy system (supply, end-use) (upper row), energy carriers (second row) and sectors (third 
row). Rows 4-7 illustrate the hierarchy of policy that set binding targets at EU level (row 4), or national 
level (row 5) to legal acts that set more procedural obligations (row 6 and 7). Dotted lines around row 5 
illustrate the option of 3 types of sub-target(s) set at the Member State level.

Services Directive and it would strengthen the rather 
weak incentives on energy savings that we expect from 
the Effort Sharing Decision. 

As a result of a national binding energy savings target, 
Member States would be expected to take an ambitious 
position at the EU-level with respect to setting new 
standards in Eco-design implementation measures and 
transport regulations. However, when these standards 
are not set at top ambition, incoherence may arise 
between national and EU-wide energy savings targets. 

Also, Member States may perceive incoherence 
between national economy-wide energy savings 
targets and EU-ETS policies. This is because the ETS 
sector in a Member State is allowed to increase CO2 
emissions (and thus its primary energy use) as long as 
this is compensated EU-wide, elsewhere in the Trading 
Scheme. In such a case, the increased primary energy 
use would require an additional effort from the Member 
State to meet its energy savings target.

Binding target(s) set at Member State level for 
section(s) of the economy 
An alternative design option is to introduce one or more 
binding national targets, that each cover a part of the 
economy. Here, as discussed earlier, the renewable 
energy supply sector may be excluded. For the 
power sector under EU-ETS we provided evidence of 
substantial efficiency improvement in the baseline. To 
avoid the incoherence with EU-ETS mentioned earlier, a 
partial national target could exclude the fuel use of ETS. 
A national sub-target would then focus on ‘end-users’ 
excluding fuel use for ETS industry (see Figure 7 - 49). 
Such a target would still cover 79% of the economy-
wide HPI primary energy savings potential identified 
in this study. If the electricity use from installations that 
participate in EU-ETS was also excluded, the target 
would cover 72% of the HPI potential. This last target 
definition resembles the current scope of the Energy 
Services Directive’s non-binding target. 
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A binding target at Member State level ensures politi-
cal accountability and commitment to deliver results 
while providing the required flexibility to choose and 
apply the most suitable tools to achieve the target. 
It presents a framework to guide the implementation 
of existing EU energy efficiency policies, e.g., the 
EPBD, the IED, the CHP Directive and the Energy 
Services Directive. Adopting a binding savings target 
for Member states in conjunction with these existing 
policies reduces the risk of fragmented or weak na-
tional implementation activities. 

Additional EU policies to further reduce these risks 
could be considered, such as a requirement for EU 
energy distributors (e.g., electricity, heat and transport 
fuels, see textbox) to demonstrate energy savings in 
parallel with the binding target at the Member State 
level. The trade-off is that such an approach would 
reduce national flexibility in developing and applying 
target attainment measures. Clearly, however, careful 
further assessment and investigation of such an EU 
legislative instrument would be required. 

EU requirement on energy distributers 
The EU-ETS provides an example of EU-policies in which the common rules and targets for industrial and 
power facilities are set at the EU-level. Building on this example, an EU energy savings obligation put on 
energy distributors or retailers (electricity, heat, transport fuels) in all Member States could be envisaged50. 
Such an instrument could encourage distributors and retailers to change their business model and realise 
energy savings with their clients (e.g. efficient light bulbs, or insulation of houses). Such an instrument 
could function as a lever for ambitious implementation of the framework directives like the Energy Services 
Directive and the EPBD that work on the Member State level51.

Though this option builds on the EU-ETS example, it is also different. Distributors and retailers are made 
responsible for the energy savings of their clients, which may not be fully compatible with their business 
model to promote energy sales. We are therefore not aware of an example EU-policy that exactly resembles 
the idea of an energy savings obligation for distributors or retailers. Also, national or regional obligations 
for energy distributors or retailers that have already been introduced in e.g. the UK (see textbox in section 
3.3.2), France, Italy and Belgium, would need to be aligned with an EU-wide introduction. Moreover, to 
the extent that national delivery systems are being expanded to include additional (or alternate) entities, 
such as local governments in the UK, an EU-wide energy savings obligation that focuses on suppliers may 
inhibit the partnership approach being considered in those regions/countries.

EU energy saving targets on particular retailers could be challenged as incompatible with the principles 
of subsidiarity and proportionality. However, this could be argued against by using the example of EU-
ETS that imposes certain obligations directly on particular installations or by showing how the lack of the 
common EU rules could cause a distortion of competition in the EU.

We conclude therefore, that direct establishment by the EU of an energy savings obligation for energy 
distributors is theoretically possible from a legal point of view. Clearly, however, this option would require 
further reflections as to its design and feasibility. 

50. The reason for mentioning this particular EU-measure is, that it falls in the category of ‘binding targets’.
51.  Note that when EU-wide rules and targets for such a new instrument would be formulated under the Environment chapter of the Lisbon Treaty, formally 

the obligation would still be on Member States.
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No ‘silver bullet’ 
Whether a binding target is set at the Member State 
level for the economy as a whole, or for selected 
section(s) of that economy, success in achieving 
that target relies on effective implementation. 
Experience suggests that there is no single ‘silver 
bullet’ for achieving deep and large-scale energy 
savings through efficiency, but rather a mix of delivery 
strategies and national policies will be needed, 
tailored to local circumstances (ECF, 2010b). 

7.3 DESIGN CONCLUSIONS 

In chapters 6 and 7 we reviewed four design features 
and four theoretical design options for binding energy 
savings targets, ranging from a single economy-wide 
EU target to national targets for a subset of sectors. 
In particular, we considered two basic options for a 
binding energy savings target at the Member State 
level: (1) one binding target covering all sectors of 
the national economy (which would apply to primary 
energy use), or (2) binding target(s) for a sub-set 
of sectors or facilities within the national economy, 
focusing on ‘end-users’ in the built environment and 
transport sectors.    

Though in theory all design options may be open, 
this analysis suggests that the most feasible design 
option is to introduce binding energy savings targets 
for ‘end-users’ at the Member State level. Key findings 
on this and related design issues are summarised 
below.

Binding targets at Member State level are the 
most feasible 
A binding target at Member State level would ensure 
political accountability and commitment to deliver 
results while providing flexibility to choose and apply 
the most suitable tools to achieve the target. It could 
provide a framework to guide ambitious and coherent 
implementation of the existing EU energy efficiency 
policies, like the Energy Performance in Buildings 
Directive (EPBD), as well as the strengthening of 
national policies. Such a policy package should 
reduce the risk of fragmented or weak national 
implementation activities. Furthermore, binding 

targets at Member State level will make Member 
States take an ambitious position at the EU-level 
when new standards for e.g. appliances are set. 

A Member State binding target applied to ‘end-
users’ is a design option that covers the vast 
majority of energy savings potential 
An economy-wide binding target clearly provides 
Member States with the most flexibility and highest 
savings potentials captured by the target. However, 
it should also form the most effective and coherent 
combination with EU-ETS and RES policies: 

■ EU-ETS participants may argue that a binding 
energy savings target that includes their facilities 
would reduce their EU-wide trade flexibility. Our 
calculations suggest that the additional fuel 
savings, compared to the baseline assumptions, 
expected from EU-ETS covered facilities is 
comparatively small. 

■ Our analysis of design options shows that 
applying the target to ‘end-users’ would work 
most effectively in tandem with RES policies. 
This is because end-use energy savings are 
the most cost-effective way of increasing the 
percentage share of renewables in final energy 
consumption, such as is already recognised in 
the RES Directive. 

Overall, this analysis shows that adopting a binding 
national target that focuses on energy use that is 
outside the scope of EU-ETS would still realise 79% 
of the savings potential that is required to reach the 
20% energy savings target by 2020. 

A savings target is best expressed in absolute 
energy use terms 
A savings target should be transparent and easy to 
monitor and measure. By far the most straightforward 
way to comply with these criteria is to define the 
target as absolute energy use in a target year and 
monitor the absolute development of energy use over 
time. This means that the energy use which remains 
is measured, rather than estimating the savings. 
Under this approach, the volume of energy savings, 
as compared to the baseline is only estimated once, 
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and upfront, when setting the target. Subsequently, 
existing energy statistics, already implemented in all 
EU Member States through statistical offices, provide 
a straightforward way to monitor progress towards 
achievement of the target. Such an approach would 
also best safeguard the substantial energy savings 
that are required to achieve the EUs ambition of deep 
GHG emissions reductions by 2050.

For targets applied to ‘end-users’, expressing the 
savings as ‘adjusted final energy’ will be the most 
transparent and measureable approach 
Our study suggests that a target for ‘end-users’ would 
preferably be expressed as ‘adjusted final energy 
use’. Here, the electricity and district heat components 
of final energy use data, readily available from energy 

statistics, are weighted with a factor of 2.5 and 1.2 
respectively. This is to ensure that electricity and 
district heat savings are weighted in a similar way 
as fuel savings. We recommend weighing factors 
that are constant over time and across Member 
States. This method is similar to the primary energy 
use definition but may address the tendency to use 
Member State specific conversion factors. A constant 
factor over time would provide the most transparent 
view on end-use energy savings achieved. A constant 
factor across Member States would ensure that fuel, 
district heat and electricity savings are weighted in 
the same way across Member States, which would 
provide an EU-wide level playing field for end-use 
energy savings.
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ANNEX 1: GLOSSARY

BAT Best  Available Technology
CCS Carbon Capture and Storage
CDM Clean Development Mechanism
CHP Combined Heat-Power production 
EPBD Energy Performance of Buildings Directive 
ECF The European Climate Foundation

EU-ETS European Union Emissions Trading Scheme
FTRL Frozen Technology Reference 
GHG Greenhouse Gas
HPI High Policy Intensity scenario
LPI Low Policy Intensity scenario
MACC Marginal Abatement Cost Curve

MS  Member State
RAP Regulatory Assistance Project
RES Renewable Energy Supply 
SERPEC Sectoral Emissions Reduction Potentials and Economic Costs for Climate Change 
TFEU Treaty on the Functioning of the European Union

UNITS

Ktoe Kiloton oil equivalent 
Mtoe  Megaton oil equivalent 
Mt-CO2 Megaton CO2

TWh Terawatt Hour
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ANNEX 2: ILLUSTRATION OF POSSIBLE 
OBLIGED PARTIES

ANNEX 3: END-USE ENERGY SAVINGS
POTENTIALS FOR EU MEMBER STATES

 
Figure 1   Illustrative representation of possible ‘obliged parties’ that should realise –supported by tailored policies- 

the achievements of national or cross sectoral binding energy savings targets (TSO = Transmission System 
Operator; DNO = Distribution Network Operator).

Hereafter a summary overview of savings potentials in end-use sectors on the country and sector level is 
provided. Data are expressed in final energy terms. This dataset was used in chapter 4 of this study. Latest 
insights have been included in these data, which may therefore occasionally differ from the energy savings 
database that is available on the internet. However, data are fully consistent with the potentials presented in 
the final report of the Fraunhofer et al. (2009) study. 
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Table 1 HPI energy savings potential of end-use sectors and baseline development  (final energy).

Table 2  HPI fuel savings potential of end-use sectors and baseline development.
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Table 3  HPI electricity savings potential of end-use sectors and baseline development.

 

Table 4  HPI energy savings potential of industry (final energy).
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Table 5  HPI fuel savings potential of industry.

Table 6  HPI electricity savings potential of industry.
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Table 7  HPI energy savings potential of households (final energy).

Table 8  HPI fuel savings potential of households.
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Table 9  HPI electricity savings potential of households.

Table 10  HPI energy savings potential of tertiary sector (final energy).



ENERGY SAVINGS 2020
HOW TO TRIPLE THE IMPACT OF ENERGY 

SAVING POLICIES IN EUROPE

Energy Savings 2020 - September 2010 113

Table 11  HPI fuel  savings potential of tertiary sector.

Table 12  HPI electricity savings potential of tertiary sector.
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Table 13  HPI energy savings potential of transport (final energy).
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Energy Savings 2020 is a contributing study to Roadmap 2050: 
a practical guide to a prosperous, low-carbon Europe. The 
role of this report is to assess the impact of current EU 
energy and climate policies and to make recommendations on 
the design of an overarching energy saving policy framework 
to achieve Europe’s 20% energy savings target by 2020 as a 

vital step to meet its 2050 GHG commitment.

The analysis was conducted by Ecofys and Fraunhofer ISI in 
the period of December 2009 to April 2010. The report was 

commissioned by the European Climate Foundation (ECF) and the 
Regulatory Assistance Project (RAP). 

Lead authors of this study are:
 Bart Wesselink (Ecofys)
 Robert Harmsen (Ecofys)
 Wolfgang Eichhammer  (Fraunhofer ISI)

In conducting the analysis and writing the report, Ecofys and 
Fraunhofer ISI have benefited from the advice and feedback 

from the ECF, the RAP and a broad group of stakeholders 
including NGOs, Trade Associations and Industry.

CONTRIBUTING STUDIES TO ROADMAP 2050

The Contributing Studies to Roadmap 2050 is a set of 
publications strategically addressing some of the main 

challenges and short-term priorities as indentified by the 
Roadmap 2050 analysis in the move towards a low-carbon 

economy in Europe.

ROADMAP 2050

The mission of Roadmap 2050 is to provide a practical, 
independent and objective analysis of pathways to achieve 
a low-carbon economy in Europe, in line with the energy 

security, environmental and economic goals of the European 
Union.

The Roadmap 2050 project is an initiative of the European 
Climate Foundation (ECF), and has been developed by a 

consortium of experts funded by the ECF. 

The core of the Roadmap 2050 analysis is contained in the 
following 3 volumes: 

 - Volume I: Technical and Economic Analysis
 - Volume II: Policy Report
 - Volume III: Graphic Narrative

For more information on Roadmap 2050:
www.roadmap2050.eu

European Climate Foundation: 
www.europeanclimate.org 
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