SUCCESS AND FAILURE IN ENERGY

EFFICIENCY POLICIES

EX-POST EVALUATION OF 20 INSTRUMENTS
TO IMPROVE ENERGY EFFICIENCY ACROSS

EUROPE

Report prepared within the framework of the AID-EE project

March 2007
Science Centre
North Rhine-Westphalia
Institute of Work
and Technology
Supported by

Intelligent Energy Europe

O

ECOFYS

Institute for Culture
Studies

Wuppertal Institute for
Climate, Environment and
Energy

LUND

UNIVERSITY

e ERG






Content

Introduction

1.1 Overview of the AID-EE project

1.2 Obijective of this report

1.3 AID-EE approach

1.4 Evaluation Method: Theory Based Policy Evaluation
15 Applied Definitions

1.6 Selection of Instruments

1.7 Reading guide

Characteristics of the selected case
studies

2.1 Introduction

2.2 Countries

2.3 Sectors & target groups

2.4 Type of instruments

25 Energy saving targets and ex-ante evaluations
2.6 Other objectives

2.7 Primary market barriers to overcome

2.8 Availability of monitoring information

Targets and target achievement

3.1 Introduction

3.2 Targets and target achievement
3.3 Conclusions and recommendations
Net Impact

4.1 Introduction

4.2 Results

4.3 Conclusions and recommendations

mm.poooooow

10

11

11
11
12
13
14
15
16
17

19
19
19
23

27

27
27
31



5 Cost-effectiveness for the government 35
5.1 Introduction 35
5.2 How to calculate the cost-effectiveness for the government 35
5.3 Results 36
5.4 Conclusions and recommendations 39
6 Success factors 41
6.1 Introduction 41
6.2 When to apply a specific type of instrument 41
6.3 General success factors 43
6.4 Specific success factors 44

7 Lessons learned in view of the Energy

Efficiency Directive 47
7.1 What can we expect from existing energy efficiency policies

in view of the indicative energy savings target of 9% (2008-

2016) 47
7.2 Increased monitoring efforts needed 47

Annex I - Overview of country comparisons 51



1 Introduction

1.1 Overview of the AID-EE project

The project called Active Implementation of the proposed Directive on Energy
Efficiency (AID-EE) is initiated to support a successful implementation of the now
already implemented Directive on Energy End-Use Efficiency and Energy Services
and is supported within the framework of the Intelligent Energy for Europe (EIE)
Programme of the European Commission.

The AID-EE project has two main objectives:

1. Reconstructing and analyzing the policy implementation processes for the
purpose of identifying and explaining key factors behind successes and failures
in energy efficiency policies.

2. Actively disseminating knowledge on implementation, monitoring and
evaluation of policy instruments in the field of energy efficiency improvement
through (among others) an advanced course for policy makers, energy agencies
and energy companies.

1.2 Objective of this report

In the AID-EE project 20 different policy instruments that were applied in several
EU countries and in different sectors have been evaluated. This report provides an
overall analysis of these evaluations. Most important, we draw lessons for
improving energy efficiency policies.

1.3 AID-EE approach

In the AID-EE project 20 in-depth ex-post policy evaluations have been carried out.
The study includes a selection of different types of policy instruments covering
various sectors and countries. The project does not focus on one type of instrument
or sector only. Advantages of this approach are:
« Different target areas of the Energy Efficiency Directive have been
covered.
e In-depth analysis of the policy instruments allows drawing specific
conclusions which could be valuable for improvement of the evaluated
instruments.



Disadvantages of the approach are:
< ltisdifficult to draw generic conclusions on the effectiveness and
efficiency of policy instruments as a diverse sample of policy instruments
has been analyzed.
< Itis not possible to provide a full policy analysis of a specific sector or a
specific type of instrument.

1.4 Evaluation Method: Theory Based Policy
Evaluation

The evaluation method that has been applied in this project is the theory based
policy evaluation. Most methods used in ex-post policy evaluation of policy
instruments focus on “final effects’” only, i.e. on energy savings, CO, emission
reductions and costs. Theory-based policy evaluation focuses on the whole policy
process and considers both quantitative and qualitative aspects. In doing so, it
provides insight in the success or failure of policy instruments and could be used to
improve the policy process and optimize final effects.

The theory-based approach has been extensively described and illustrated in Rossi
et al., 2004, So far, the application in evaluating energy efficiency policies has
been limited. Theory-based policy evaluation establishes a plausible theory on how
a policy instrument (or a package of instruments) is expected to lead to energy
efficiency improvements. Application of the theory-based approach in ex-post
policy evaluation means that the whole policy implementation process is unravelled
to evaluate the effectiveness and efficiency of the different steps of the
implementation process. Through this unravelling, insight is gained on ‘where
something went wrong in the process of policy design and implementation” and
‘where the keys are for improving the effectiveness and efficiency’.

Six steps are used when conducting theory-based policy evaluation:

1. Make an initial characterization of the policy instrument.

2. Make a first draft of the policy theory including detailed information on the
cause-impact relations.

3. Translate the policy theory to concrete indicators and identify success and
fail factors.

4. Draw up a flow chart of the policy theory.

5. Verify and adjust the policy theory.

6. Collect information and analyze all aspects of the policy theory.
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1.5 Applied Definitions

Target: Specific objective(s) either quantitative or qualitative that have (has)
been set at the time the policy instrument was introduced.

Target achievement: The extent to which a policy instrument achieves it
stated targets.

Net Impact: The extent to which a policy instrument made a difference
compared to the situation without a policy instrument. In our analysis the net
impact refers to the energy savings that can be attributed to a specific energy
efficiency instruments taking free rider, spill over, rebound, and possible
further dynamic effects into account. In literature net impact is also often
referred to as effectiveness.

Cost-effectiveness: Cost effectiveness refers to the relationship between the
net impact and the amount of money needed to achieve this impact. Cost-
effectiveness is thereby defined as the amount of money needed per unit of
energy saved (€/GJ)% The cost-effectiveness of a policy instrument has been
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determined for i) the government, ii) for the end-user (those that are targeted by
the policy and may need to make costs), or iii) for society as a whole.

1.6 Selection of Instruments

A great variety of policy instruments are in place in EU Member States, on the EU-
level and countries outside the EU to stimulate energy efficiency improvement in
different sectors. In order to choose a representative list of instruments to evaluate,
first a long list of policy instruments per sector (households, services, industry,
transport) was drawn up in the first phase of the project. Subsequently a selection
was made using a list of criteria, see Table 1.

" & $

Representative distribution among the sectors

Variation in instrument types

Both national and international instruments

Substantial impact on energy efficiency in the EU

Interesting for implementation in other EU countries

Monitoring data for the instrument should be available

Table 2 presents the instruments, which have been selected for evaluation in this
project. The case numbers refer to the original list of selected instruments which
were not grouped by type of instrument. In the table the instruments have been
grouped by type of instrument: regulation, financial, informative, voluntary
agreements and procurement. It must however be noted that most instruments come
in a package (e.g. regulation which is linked to information champagnes and
financial incentives) so that it is not always easy to clearly put all the instruments in
a specific category.

Our approach does not leave room for a full comparison of a particular type of
instrument over different countries. In order to assess whether the same success and
failure factors exist in other countries as well, for a number of the instruments
limited country comparisons have been carried out. More detailed information on
the case studies can be found on the project website www.aid-ee.org. Information
on the country comparisons can be found in Appendix I.
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Case number/Instrument Targeted Country
sector
#2 Stepwise increase of the energy performance Households Netherlands
standard for new buildings and Services
¢ Including subsidies for demonstration
projects
Country comparison: Sweden
Energy Performance standard (no stepwise
increase)
# 7 Energy Efficiency building regulation Households Carugate
e Mandatory and recommended measures to (province of
improve the energy efficiency of new and Milan, Italy)
renovated buildings
e Particular focus on gas and oil heated
buildings
# 4 Energy Efficiency Commitment Households United
e Obligation on gas and electricity suppliers to Kingdom
c set mandatory targets for the promotion of
§ energy savings in the residential sector
;-; Country comparison: Italy
*  White certificates
# 20 Rational use of energy public service Households, Flanders
obligation Services and (Belgium)
e Obligation on electricity grid companies to industry
save energy at the end-use level (domestic
and non-domestic)
e Sensitizing and informing action +
stimulating action (financial support)
towards target groups
Country comparison: Italy
*  White certificates
# 18 Top Runner Households, Japan
e Compulsory energy performance standards Services,
for a variety of products (domestic Transport

appliances, lightning, air conditioners, cars
etc.)




Case number/Instrument Targeted Country
sector
# 9 Obligation on having an energy manager Services and Italy
e To guarantee that companies which have an Industry
energy use above 10000 toe/year (industrial,
tertiary sector) or above 1000 toe/year
(public sector) employ an expert who deals
with the analysis of energy flows, promotes
energy efficiency measures etc.
#3 KfW soft loan program Mainly Germany
e Reduced interest rates for energy savings households

investments to modernize buildings

e Subsidies to companies and organizations to
carry out energy audits for their buildings
and processes.

e Closely linked to the Finnish voluntary
agreement scheme

Industry

§ # 10 Energy investment deduction scheme Services and Netherlands
.:Lés e  Fiscal instrument which allows companies to | Industry
deduct part of their investment costs in
energy efficiency equipment from the profit
tax
# 1 Energy labelling of domestic appliances Households Netherlands
Including a rebate
Country comparison: Sweden
Labelling of appliances (no financial incentives)
#5 Local Energy Advice Program Households Sweden
* Enable every municipality in Sweden to and Services
employ an energy adviser
e The task of the energy adviser is to give
objective advice on energy savings and
renewable energy to households and local
° companies and organizations
% Country comparison: Germany
% * Consumer advice centre
‘E | # 12 Energy audit program Services and Finland

Country comparison: Denmark

e No subsidies for auditing

e Closely linked to the Danish voluntary
agreement scheme (used as a tool to
determine the energy efficiency of
companies)




Case number/Instrument Targeted Country
sector
# 13 Industrial energy efficiency network Industry Norway
e Identification and realization of industrial
energy savings potentials
e Network members can obtain grants to
analyze the potential for energy savings and
benchmark their performance against other
companies
# 14 Energy concept for trade and industry Services and Germany /
sectors Industry North Rhine
e Concerted development of concrete and Westphalia
sectoral specific measures for energy savings
in small and medium sized enterprises
# 19 Individual Advice Services Services and Germany /
e Toincrease awareness and give advice to industry North Rhine
small and medium-sized enterprises on Westphalia
energy savings options
# 15 Eco-driving Transport Netherlands

* Information campaign on the concept of eco-
driving (energy efficient driving) including ,
training of drivers, eco-driving as part of the
drivers’ curriculum, in-car devices

Country comparison: Finland
«  Focus on training courses for drivers

taxes, subsidies and VA-scheme)

# 17 Federal Building Energy Efficiency Public services | United States
Management (FEMP) in the federal
e Variety of instruments to improve the energy | sector
efficiency of federal agencies
e Governance by example: setting an example
for other building owners and consumers,
providing a market entry-point for new
technologies and applying the federal buying
power to expand and focus demand for
energy efficiency products.
> = # 11 Voluntary agreements on energy efficiency | Services and Denmark
% % in trade and industry industry
E % e Part of the Danish Green tax package (green




Case number/Instrument Targeted Country
sector
Country comparison: Netherlands
e Trade, industry and agriculture
e Main focus on tackling non-economic
barriers
# 16 ACEA agreement Transport Europe
e Voluntary agreement with the European car
manufacturers to make cars more efficient
# 6 Energy+ Households Europe
e Co-operative procurement program of energy
g agencies and research institutes to increase
E the market for EE domestic cold appliances
§ #8 BELOK Services Sweden
S |«  Procurement program for commercial
buildings for the development of energy
efficient systems and products
1.7 Reading guide
Aspect
Target Net Cost- Success
achievement | Impact effectiveness factors
Chapter
Type of Chapter 3 Chapter 4 Chapter 5 Chapter 6
instrument
Regulation Analysis of 28 case studies
Financial (20 full case studies
Informative .
and 8 country comparisons)
Voluntary
Procurement
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Characteristics of the selected case
studies

2.1 Introduction

This chapter provides an overview of the main characteristics of the selected case
studies which have been analyzed in the AID-EE project. Full case study reports
can be downloaded from the project’s website (www.aid-ee.org).

2.2 Countries

In the selection of case studies attention has been given to a representative
distribution of instruments among the EU and EU Member States. Two interesting
instruments from outside Europe (USA and Japan) have been added to this sample.
For 9 instruments country comparisons have been carried out.
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2.3 Sectors & target groups

The AID-EE case studies focus on non-ETS sectors, i.e. falling under the scope of
the Energy End-use Efficiency and Energy Services Directive. Figure 3 gives an
overview of the sectors which are covered by the selected instruments, whereas in
figure 4 the target groups are given. The difference between these two can be best
explained with an example: a performance standard for residential buildings affects
the energy use of the sector households but is targeted at the stakeholders involved
in the building process (architects, project developers), in figure 4 categorised as
“manufacturers”.

Transport

Services

Households
Number of case studies

0 2 4 6 8 10 12 14




Government

Companies - services
& industry

Electricity/gas
companies

Manufacturers

Housing companies

Individual
consumers/households

number of case studies

2.4 Type of instruments

In the selection of the AID-EE case studies a representative distribution among
different type of instruments has been aimed at. It is however important to note that
most instruments come in a policy package (e.g. regulation which is linked to
information champagnes and financial incentives), which makes it sometimes
rather difficult to clearly put an instrument in a specific category. In 14 case studies
(part of) the policy package has been evaluated, whereas in 6 case studies the
evaluation focused on a single instrument in the policy package. This is visualized

in Table 3.
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Local Energy A dvice (SWE) = B
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g Eoo-driving (LD ¥ X X XX
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¢ |Voluntary agreements on energy efficiency (DEN) b b X X
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& E |[Eneigy+ BUR) 3
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2 = instrument(s) evaluated in the AID-EE case studies
V= instruments linked to the evaluated instrument(s) (policy mix)
2.5 Energy saving targets and ex-ante

evaluations
Figure 7 provides an overview of the variation in target setting. The case studies
show that only 7 instruments/packages have a quantified (energy savings) target,
whereas 13 instruments/packages do not. Six instruments aim at CO, emission
reduction and the remaining 7 only qualitatively mention the objective to save
energy.
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2.6 Other objectives

The case studies show that only 5 instruments focus on energy savings only and do
not explicitly seem to have other objectives, see Figure 6. Energy savings policies
and CO, emission reduction policies can often not be separated. In 7 case studies
CO, emission reduction is the primary objective (see also Figure 5) and it is
mentioned as additional objective in 3 case studies. Market transformation is an
important additional objective in 7 case studies.
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2.7 Primary market barriers to overcome

%

Lack of interest

Landlord-tenant / investor-
user

Institutional

Economic

Knowledge/information
number of

10 12 14

16

18

Figure 7 provides an overview of the primary market barriers which have to be
tackled by the evaluated instruments. A close correlation with the type of

instruments can be found. Informative instruments are generally used for raising
awareness and increasing knowledge. Regulations are often used when incentives

(cost reduction, competition, consumers’ demand), interest, motivation or
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commitment are lacking (and target groups cannot be sufficiently triggered by
financial incentives). Voluntary agreements and procurement programs are meant
to involve, motivate and commit stakeholders as well, leaving more room, however,
how to achieve targets. Financial or fiscal stimulation are used when financial
resources lack, but also to support voluntary agreements or stimulate accelerated
deployment of energy efficient technologies. The landlord-tenant (or investor-user)
problem is typically addressed by regulation. Examples are building codes /
standards (project developers do not have to pay the energy bill) and the energy
performance of cars (car manufacturers do not have to pay the gasoline bill).

Lack of interest

Landlord-tenant / investor- |
user

Institutional
Economic

Knowledge/information

number of case studies
T

0 2 4 6 8 10 12 14 16 18

2.8 Availability of monitoring information

Figure 8 shows for the selected instruments the possibility to assess the net impact,

the target achievement, the critical indicators identified in the policy theories

developed for the instruments, the side effects and the costs. Main observations

from the case studies are:

e For only 12 of the evaluated instruments the net impact could be determined
(see also chapter 4).

« A majority of the instruments lack a comprehensive monitoring system, which
makes evaluation results rather uncertain.

e For only 13 of the evaluated instruments target achievement could be
determined (see also chapter 3).




Information (quantitative or qualitative) on indicators that could explain
success or failure is hardly available.

For 17 of the evaluated instruments cost figures for the government were
available (see chapter 5). Cost-effectiveness could not be determined for a
significant number of these instruments since net impact figures lacked.
End-user and society costs are available for just a small number of the
evaluated instruments. Uncertainty ranges are rather high.

Although quite important for the cost-efficiency of financial instruments, free
rider and rebound effects can often not be assessed at all or only very roughly.

Possible to identify end-user & society costs

Possible to identify government costs

Possible to evaluate critical indicators |

Possible to evaluate target achievement |

Possible to evaluate net impact

Number of case studies

0 2 4 6 8 10 12 14 16 18




Targets and target achievement

3.1 Introduction

In this chapter an overview is given of the targets which have been set for the 20
selected instruments/packages. First the different nature of targets is analysed, e.g.
quantitative versus qualitative targets. In addition for each instrument/package its
target achievement will be addressed.

The following definitions are used:

e Target: specific objective(s) either quantitative or qualitative that have (has)
been set at the time the policy instrument was introduced.

e Target achievement: The extent to which a policy instrument achieves it stated
targets.

3.2 Targets and target achievement

Table 4 provides details for the case studies on: evaluated period, type of target set

and an assessment of the target achievement. Both the target and target

achievement are marked with colours:

e Blue: quantified target set

e Green: target has been achieved or overachieved.

e Red: target has not been achieved.

e Orange: target year has not been reached yet; unclear whether target
achievement is on track.

« Yellow: due to a lack of a quantified target, target achievement cannot be
assessed.

Evaluated .
Case no. / Instrument iod Target Target achievement
perio

15-20% energy

. Overachieved: new
savings compared

#2 Energy performance

.E standard for buildings 1996-2004 e buildings save more
T to old building
=S | (NLD) than 15-20%.
2 standard
o
#7 Building regulation | 2003-2005 | 12-24% energy It is not yet possible
(ITA) savings between to assess target




Case no. / Instrument

Evaluated

Target achievement

Advice (SWE)

period
achievement.
#4 Energy Efficienc
.gy Y 2002-2005
Commitment (UK)
#20 Mandatory targets
on energy consumption | 2003-2004
(BEL)
#18 Top Runner (JAP) | 1999-2005
Monitoring of
#9 Obligation on energy
having an energy 1999-2003 | consumption and No quantified target
manager (ITA) implementation of
EE measures
Ex-ante evaluation:
#3 Soft loans for
_— . 2-2.5 Mton CO2
= | building modernization | 1996-2004 L
Q reduction in the
& | (GER) .
= period 2002-2005
2 | #10 Energy investment Save energy and
c -
iT | deduction scheme accelerate the .
1997-2004 No quantified target
(NLD) market deployment
of EE technologies
#1 Labelling of In the period 1995-
domestic appliances 0.3 Mton CO; in the | 2004 0.3 Mton CO2
s 1995-2004 ) .
= (NLD) period 1999-2010 reduction has been
E | (+ rebate) achieved.
o
€ Provide energy
= | #5 Local Energy . .
1998-2004 | advice to No quantified target

households




Case no. / Instrument

Evaluated
period

Target

Target achievement

#12 Energy audits
program (FIN)
(+ subsidy)

1992-2004

Public services:
80% of building
volume should have
been audited in
2010

Private services:
80% of building
volume should have
been audited in
2005

Industry: 80% of
energy use should
have been audited
in 2005

#13 Industrial energy
efficiency network
(NOR)

1996-2004

Raise awareness for
saving energy

No quantified target

#14 Energy concept for
trade and industry
sectors (GER)

1996-2003
(evaluated
period
ongoing)

#19 Individual Advice
Services (GER)

1990-2005
(evaluated
period
ongoing)

e Sensitizing
SMEs for the
issue of EE

e Concerted
development of
concrete and
sector specific
EE measures

e Informon
innovative
procedures and
installations
and on funding
programmes

No quantified target

No quantified target

#15 Eco-driving (NLD)

2000-2004

Ex-ante evaluation
CO, reduction: 0.8
Mton by 2010 (0.4
in 2005)

#17 FEMP (USA)

1985-2004

30% reduction of
energy
consumption per
square meter in the
period 1985 to




Case no. / Instrument

Evaluated .
Target achievement

period
#11 Voluntary
agreements on ener
gree 9 | 19962003
= efficiency (DEN)
g | (+ subsidies)
]
=4
P
i}
5 | #16 ACEA covenant
o 1998-2003
> | (EUR)
Assist
manufacturers
in label
revision
#6 Energy+ (EUR) 1999-2004 | =  Speed up the
- market
c
2 introduction of
% high efficient
g fridges
Earlier market
introduction of EE
systems and
#8 BELOK (SWE) 2001-2005 .
products (showing
at least 20% EE
improvement)

“ This figure is derived from the target as has been set for the instrument (62 fuel
standardised lifetime discounted TWh) to enable comparison of the instruments.

The table shows that:
In general for regulatory instruments and voluntary agreements quantified
targets are set, whereas this quantification lacks for most of the informative

instruments.

Six of the evaluated instruments reached their final target:
0 Except for the building regulation in Carugate, Italy for which
evaluation results are not yet available, all other normative
instruments have reached their target.



0 The primary aim of BELOK and Energy+ (both procurement) is to
realize a market transformations, i.e. accelerate the market
introduction of energy efficient products. Although the exact
acceleration has not been quantified, one could state that the
instruments achieve their targets.

e The US Federal Energy Management Programme narrowly missed its 2005
target.

The Finnish energy audit program did not reach its target regarding the private

service sector. One of the main reasons is that the VA scheme, which turned out to

be crucial for the success of the audit program, was more focused on the industry.

The Dutch eco-driving program will not reach its intermediate (2005) target of 0.4

Mton CO, reductions as in the period 1999-2004 only half of this target has been

actually achieved.

e Itisunclear whether the ACEA agreement will reach the 140 gr/km target due
to marketing trends that favour developments of cars in terms of speed, power
and security, leading to bigger and heavier cars.

e For the German soft loan program no specific target has been set. However,
two ex-ante evaluations have been carried out. The first one in 2000 estimated
the impact on 5-7 Mton CO, reduction (period 2002-2005). In 2004 this was
adjusted to 2-2.5 Mton emission reduction (same period). The evaluation of the
instrument for the period 1996-2004 shows only 1.5-2.1 Mton emission
reduction (corrected for free riders).

3.3 Conclusions and recommendations

The case studies have shown that quantitative targets are crucial for assessing target
achievement. Without quantitative targets it remains unclear whether the instrument
has been effective or not. As targets are the starting point for effective and efficient
policy making, it is recommended to set SMART targets, where SMART stands
for:
e Specific: be as concrete as possible: what should be achieved with the
instrument?
* Measurable: targets should be quantified; qualitative targets cannot be
measured at a later stage.
e Ambitious: Does the target go beyond business as usual?
« Realistic and Acceptable: Is the target achievable in the given timeframe,
with the budget available? Is the target accepted by the target group?
« Time framed: Are targets set for a specific year? Are intermediate targets
set in order to be able to monitor target progress?

A few examples of SMART targets are given in Table 5.
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Type of instrument

Examples of SMART targets

Energy performance
standard

S: Focus on specific product or product group

M: Performance characteristics aimed for / set baseline

A: Performance standard links to best available product on the market and
is regularly updated

R: Best available product is accepted by the target group

T: Set clear target period

Subsidy scheme

S: Focus on a specific target group and on specific technologies
M: Quantified energy savings target / set baseline

A: Minimize freeriders

R: Link the savings target to the available budget

T: Link the energy savings target to a target period

(Voluntary)
Energy audit

S: Focus on a specific target group

M: Quantify the targeted audit volume (m2, number of companies, % of
energy use etc.) / set baseline

A: Encourage to implement recommended measures, e.g. by offering
financial incentives.

R: Ensure that sufficient qualified auditors have been assigned and
financial incentives are in place to carry out audits

T: Link the quantified target to a target period

e For most instruments quantitative targets are set for the targeted end-year

of the instruments and mostly no targets are set for intermediate years.
Targets are often set for a future year and, as a result, the pathway to target
achievement often remains a black box: Does the instrument provide the same
amount of savings each year (linear savings) or are savings accelerated in the
course of the target period (exponential savings)? It is therefore recommended to
set intermediate targets in order to monitor target progress more closely.

= : (0]

% %

The Rational Use of Energy obligation on grid companies in Flanders and the
White Certificate system in Italy (country comparison) both set annual targets.
This provides up to date information to policy makers on the success of the in-
strument (with the possibility to adjust it).

« Instruments that are part of a policy package often lack well-defined

subtargets

In most cases the evaluated instruments are part of a policy package and and a
target is set for this package. After determining the impact of the package in the




evaluated period, one can conclude whether a target has been achieved or not
achieved. Both in case of underachievement and overachievement of the target it is
useful to investigate where the package has failed and where it has been successful.
It can be helpful to have quantified subtargets for each of the instruments in the
policy package. These subtargets are preferably linked as much as possible to the
intended outcome of the instrument. A good practice example of a well-defined
subtarget from the case studies comes from the Finish Energy Audit Programme,
which forms a policy package with the Voluntary Agreement Scheme, see Box 2.

=: O z -5 0 - & %

In the Finish Energy Audit Programme the target is formulated as a percentage
of the building volume (public & private services) or energy use (industry) that
should be audited. This subtarget is more closely linked to the instrument (en-
ergy audit is meant to inform companies about energy saving options) than a di-
rect energy savings target would be. The energy savings resulting from the en-
ergy audit program are based on the share of recommended measures that have
been implemented and only indirectly based on the audit itself. To put it in other
words: the audit program could be successful (all targeted companies have been
audited), but the impact in terms of energy savings could be zero (none of the
recommended measures have been implemented). In this extreme example, ad-
ditional instruments (e.g. financial incentives or a voluntary agreement) are
needed to persuade the companies to implement the recommended measures.







4 Net Impact

4.1 Introduction

This chapter analyses the net impact of the evaluated instruments. Net impact is
defined as: The extent to which a policy instrument made a difference compared to
the situation without a policy instrument (business as usual). In our analysis the net
impact refers to the energy savings that can be attributed to a specific energy
efficiency instrument taking dynamic side effects into account.

Where business as usual is defined as:
e The development of energy consumption/demand in absence of the policy
instrument(s) evaluated.

And the dynamic side effects relate to:

e Free rider effect: consumers who would have acted the same without the
financial support given.

» Attention effect: correction to the free rider effect; consumers who became
aware of a new technology due to e.g. information provided under the
framework of a subsidy scheme, but who do not need the subsidy.

« Spill over effect: Additional savings that go beyond the direct instrument
effect, e.g. through market transformation.

* Rebound effect: “inefficient” energy use due to savings measures (e.g. leaving
the lights on) or keep the old appliance running next to the new one.

< Baumol effect: correction for income effects; reduced energy costs might
result in higher (energy) consumption.

In the AID-EE project the free rider effect is quantified where relevant. Other side
effects could not be analyzed due to lack of data.

4.2 Results

Table 6 provides an overview of the net impact realized by the selected

instruments. Outcomes are given in final energy savings and address:

e The net energy impact (final energy savings) realized in the evaluation period
compared to a reference situation, see Figure 9.

e The average final energy savings per year in the evaluation period (net impact
divided by the number of years for which the instruments is evaluated).



The average relative energy savings per year in the evaluation period (average
savings per year divided by the final energy use of the sector in the respective
country in the final year of the evaluation period’). This figure provides insight
on the relative impact of an instruments and the contribution to energy savings
in a sector.

Energy use

200 7 | Effect of autonomous
180 A | efficiency improvements
1 (including the free riders)
160 - . and existing policies
Business-as-Usual energy use ‘
140 - 1 . . .
| Net impact of investigated
120 A policy (including spill-ove
!and other dynamic effects
100 + land corrected for rebound
) effects)
80 - Monitored actual energy use
60
40
20
0 T 1
1990 1995 2000

Evaluated period

%

The relative energy savings have been indicated with colours to highlight the
differences in energy efficiency improvement between the instruments.

Red: < 0.1%

Orange: between 0.1% - 0.3%
Green: > 0.3%

Yellow: unknown

Comparison of the figures (in terms of ambition or net impact) should however be
done carefully:

Some instruments (such as the procurement programmes) do not focus on
maximum short term energy efficiency improvement. They merely focus on
market transformation which in the long term might result in significant
savings.

In some sectors / countries there is relatively a lot of “low hanging fruit” to
harvest. This refers to energy savings measures, which have highly favorable




cost-benefit ratios for the end-user, but are not implemented due to other
barriers. The more low hanging fruit, the more likely high energy efficiency
improvement rates could be realized.

Some instruments focus on just a small part of the sector, which makes the
energy efficiency improvement rate at sectoral level rather small. An example
is an energy performance standard for new buildings which only slowly
penetrates since the demolition rate in most countries is rather low.

Country specific circumstances such as climate, type of industries, average age
of technology highly determine the energy effiency and could explain
differences in energy efficiency improvement rates between countries.

Side effects are difficult to quantify for most of the instruments because of lack
of data. For the financial instruments estimates have been made on the amount
of free riders. Uncertainties in these figures are rather high, since it unclear
what would have happened in absence of the instrument.

Uncertainty is further increased by a lack of monitoring data and assumptions
on “real-life” performance of energy savings measures (actual energy
efficiency performance, operational hours, use of buildings and appliances
etc.).

For seven of the case studies the net impact could not be determined due to a
lack of monitoring data.

For some of the instruments data have not been collected at all.

0 Anexample is the Italian obligation to appoint an energy manager.
In order to determine the impact of this instrument one needs to
know which energy efficiency measures have been implemented
due to the work of the energy manager (where one should note that
interaction with other energy savings instruments will most
probably be there).

For other instruments some of the monitoring data are missing.

0 An example is the Japanese top runner programme. The energy
impact cannot easily be determined since public information on the
sales volumes of these products is missing as well as the actual use
of the products (for the latter estimated values are used in general).

0 Also for building codes it is often difficult to determine the net im-
pact. The actual energy performance of buildings involve more
than the energy performance of the building shell: consumer be-
haviour, weather conditions etc. all influence actual energy con-
sumption. Impact calculations are mostly based on the energy per-
formance standard in force (compared to a reference) and the
amount of buildings constructed according to this standard. Both
non-compliance with the code and the actual improvement of en-
ergy efficiency in new buildings (compared to the reference) could
result in an overestimation of the calculated impact. Due to this,



impact uncertainty ranges could be significant. Uncertainty could
be reduced by field tests in which compliance is checked.

Annual savings

Case no.
Instrument

Evaluation
period

Net impact
(final en-

ergy)

Uncertainty

PJ %

Regulation

#2 Energy per-
formance stan-
dard for new
buildings (NLD)

1996-2004

6 PJ

+- 4P

0.7PJ

#4 Energy Effi-
ciency Com-
mitment (UK)

2002-2005

~26.7PJ"

high

~8.9PJ

#20 Mandatory
targets on en-
ergy consump-
tion (BEL)

2003-2004

~2.6PJ"

high

~1.3PJ

Financial fiscal

#3 Soft loans for
building mod-
ernization
(GER)

1996-2004

22.5-315
PJ™

high

2.5-3.5PJ

#10 Energy in-
vestment deduc-
tion scheme
(NLD)

(+ VA scheme)

1997-2004

11.5PJ

high

1.4PJ

#1 Labelling of
domestic appli-
ances (NLD)
(+ rebate)

1995-2004

1.7PJ

high

0.2PJ

Information

#5 Local Energy
Advice (SWE)

1998-2004

Unknown

#12 Energy au-
dits program
(FIN)

(+ VA scheme)

1992-2004

24 -29 PJ”

High

1.8-2.2PJ)




Annual savings

Evaluation | Net impact | Uncertainty
period (final en- PJ %
ergy)

Case no.
Instrument

#13 Industrial
energy effi-
ciency network
(NOR)
#14 Energy con-
cept for trade
and industry
sectors (GER)
#19 Individual
Advice Services
for SMEs
(GER)
#15 Eco-driving 0.3-0.6
2000-2004 | 2.2PJ +/- 0.8 PJ
(NLD) PJ
#17 FEMP
(USA)
#11 Voluntary
agreements on
energy effi- 1996-2003 | ~9.6 PJ High ~1.2PJ
ciency (DEN)
(+ subsidies)
#16 ACEA
covenant (EUR)

1996-2004 | 6 PJ High 0.6 PJ

1996-2003 | Unknown - - -

1990-2005 | Unknown - - -

1985-2004 High

Voluntary agreement

1998-2003 | ~95 PJ" High ~12PJ

#6 Energy+

1999-2004 | ~0.36 PJ High ~0.1PJ
(EUR)

PTO-
cure

" These figures exclude surplus savings which can be transferred to the next period. For EEC the net
impact including surplus savings amounts to 48.3 PJ, annual savings to 16.1 PJ and 0.9% respectively
(corrected for freerider effets). For the RUE obligation in Flanders net impact amounts to 4.4 PJ final
energy, annual savings to 2.2 PJ and 0.3% respectively (not corrected for freeriders).

™ Range reflects different estimates for amount of free riders

4.3 Conclusions and recommendations

No clear differences can be observed in savings for the different types of
instrument
The case studies show clear differences in the annual energy efficiency
improvement rates. However, no clear conclusions can be drawn on differences in
savings between different types of instrument, see Figure 10. One should note that



for some instruments the results are given for the policy package and not the
individual instrument.

The Dutch energy performance standard shows a lower improvement rate than the
other regulatory instruments, the Energy Efficiency Commitment in the UK and the
Rational Use of Energy Obligation in Flanders. ,This is mainly due to the target
area of this instrument: only new buildings are addressed, whereas the energy
efficiency rate is calculated for the whole sector. Actually, this shows the slow
replacement rate of old buildings and emphasizes the need for energy efficiency
instruments for existing buildings as well.

Energy+ procurement program (EUR)

ACEA covenant (EUR) ———
Green Tax package (DEN) | —
1 [ [ [
Energy audit program + VA scheme (FIN) ==
1 [ [ [
[ ——
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Ecodriving program (NLD) E B Procurement
O Information

Industrial Energy Efficiency Network (NOR)

L1

0O VA-scheme
Energy labeling appliances + rebate (NLD) B Financial

@ Regulation

Energy Investment Deduction Scheme (NLD)

KfW soft loan program (GER)

Energy performance standard new buildings + demonstration (NLD)

Energy Efficiency Commitment (UK)

=l

. . Annual energy efficiency improvement
Rational Use of Energy obligation (BEL)

0.0% 0.1% 0.2% 0.3% 0.4% 0.5% 0.6% 0.7%

% % --

Transport sector shows lowest improvement rates
The transport sector shows the lowest improvement rates, which is in line with the
common knowledge that accelerating energy efficiency improvement in the
transport sector by means of policies is hard (see Figure 11).
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. . ] Annual energy efficiency improvement
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0.0% 0.1% 0.2% 0.3% 0.4% 0.5% 0.6% 0.7%

Almost no instruments are in place that exclusively focus on the service

sector
It is striking that all instruments that target the service sector also address either
industry or households (the one exception is the US FEM program). Instruments
that exclusively focus on the service sector are rare. Because the service sector is
commonly known as a difficult sector for realizing energy savings, it would be
interesting to analyse whether service sector specific instruments would show
larger impact than cross-sectoral instruments.

Most instruments in policy packages are reinforcing each other, however,

empirical evidence for this is weak.
As shown in section 2.4 all evaluated instruments are part of a policy package.
Often these links are intended and meant to increase the impact of the whole
package with respect to energy savings. Sometimes it is difficult to determine the
isolated impact of a single instrument in a policy package. Informative instruments,
which are generally implemented to support other instruments, constitute a good
example. Their isolated impact is generally small or even zero. However, both
regulatory and financial instruments as well as voluntary agreements would not be
so effective without informing target groups on their obligations, financial benefits
etc. An example is given in Box 3.
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The case of energy labeling in the Netherlands constitutes an interesting exam-
ple. It can be questioned whether labeling as a singly instrument would have had
a substantial impact in the Netherlands. High efficient appliances are more ex-
pensive and are probably not attractive for consumers without additional poli-
cies (subsidies and/or eco-tax). What happened after the introduction of the en-
ergy label (and a subsidy scheme linked to it) was that the market share of en-
ergy efficient appliances increased rapidly and inefficient appliances were re-
moved from the market. This happened at higher pace in the Netherlands than
elsewhere in Europe. In this case the policy package counts up to success. In
Sweden no subsidy scheme was linked to the labelling. Current penetration of
high efficient appliances is comparable with penetration in the Netherlands.
Market tranformation, however, came at a later stage and might have benefitted
from policies introduced in other countries.

In general, instruments can reinforce or weaken (mitigate) each other. Mitigating
side-effects can take place when energy policy instruments interact with other
policy areas such as infrastructure, regional development, industry policy etc.

In the AID-EE project we did not analyse the reinforcing or mitigating effect of
individual instruments in a policy package, i.e. we cannot proof whether a specific
action was redundant or not. Literature on the reinforcing or mitigating effect of
policy instruments is scarce. Some first analysis has been done by the Wuppertal
Institute, see Figure 12, and shows how different types of instruments could enforce
each other, while aiming at an energy efficiency improvement of cold appliances.

Policy instrument ftandard
Label | @ay“ola” 1 2a
@
(2b) “revised” | 1 1 2b
Rebate (3) 0(0) 02 02 3
Green tax (4) 0 1 1 0() 4
DENA (5) 0 12 1-2 om |1 5
Energy+ (6) 0 1 1-2 0 |1 0 6
Voluntary (7) 1 1 1 1(0) 0 1 1
% $ - 2 /? % - .@ .
% % A & ) ! ! &

% A B > 4



Cost-effectiveness for the government

5.1 Introduction

In this chapter we discuss the cost-effectiveness of the evaluated policy instru-
ments. Cost-effectiveness refers to the relationship between the net impact and the
amount of money needed to achieve this impact. Cost-effectiveness is thereby de-
fined as the amount of money needed per unit of energy saved (€/GJ). In the case
studies the cost-effectiveness has been — as far as possible - determined for i) the
government, ii) the end user, iii) society and iv) others (e.g. energy companies).
The case studies show that cost figures for end-users (and society) are difficult to
determine for many of the instruments. In addition, data uncertainty is considerable,
which makes it difficult to compare figures. In this chapter therefore, we only focus
on the cost-effectiveness for the government. It should however be stressed that the
choice of policy instruments should not be based on government cost figures only.

The society and end-user perspective are just as important to take into account.

5.2 How to calculate the cost-effectiveness for
the government

The cost-effectiveness for the government is calculated by dividing the total expen-
ditures for the government by the realized net energy saving. Government expenses
are all expenditures that have been made by the government, which can be related
to the investigated policy instrument. Government costs includes

e Design costs

e Programme costs (administration, campaigns, training etc.)

e Costs for monitoring and evaluation

e Subsidies

< Enforcement costs (in case of regulation)

e Missed revenues (in case of tax exemptions / deductions)

The steps for calculating the cost-effectiveness for the government are as follows:

1. Taking the total government expenditure and depreciate these over the eco-
nomic lifetime of the energy saving measure using a discount (e.g. 4%). By de-
preciating the cost for the government the fact is taken into account that the
government is profiting several years from her once-only spending.

2. Divide this number by the net energy savings of the instrument.



5.3 Results

Table 7 provides an overview of the costs the governments made for a number of
the evaluated instruments. Where actual cost data lack, budget figures have been

used. The table shows the total costs during the evaluation period and the annual

costs.

The cost figures presented in this chapter should be carefully interpreted as they
could lead to the wrong conclusion. Instruments that are relatively cost-efficient for
the government (low costs per GJ saved) are not by definition better than those in-
struments with high costs per GJ saved. That would mean that regulatory instru-
ments would always be preferred over subsidy schemes for investment in energy
savings measures, which is of course not true. The choice for specific type of in-
struments under typical circumstances will be dealt with in Chapter 6.

The following case studies are not included because no information is available on
the costs for the government: Building regulation (Carugate, Italy), ACEA
covenant (Europe), Top Runner (Japan).

For a number of the instruments (Danish VA-scheme, Dutch Energy Performance
Standard for new buildings, Dutch Energy Labelling of domestic appliances, the
Dutch Ecodriving program and the Dutch energy investment deduction scheme) the
government costs include the lost revenues from taxes. For some of these
instruments it has possible to show the influence of these lost revenues on the cost-
effectiveness (higher range including lost revenues, lower range without lost
revenues).



# 0

Case no.
Instru-
ment

Evaluation
period

Total
government
costs / budget
[Million €]

Annual costs /
budget
[Million €]

Cost-effectiveness
government
[€/GJ final energy
saved]

Regulation

#2 Energy
perform-
ance stan-
dard for
new build-
ings (NLD)
(+ demon-
stration
subsidies)

1996-2004

13-88

0.3-1.8

#4 Energy
Efficiency
Commit-

ment (UK)

2002-2005

~0.01

#20 Man-
datory tar-
gets on en-
ergy con-
sumption
(BEL)

2003-2004

<1

~0.04

#9 Obliga-
tion on
having an
energy
manager
(ITA)

1999-2003

unknown

Financial fiscal

#3 Soft
loans for
building
moderniza-
tion (GER)

1996-2004

900 - 1750

100 - 200

3-10

#10 Energy
investment
deduction
scheme
(NLD)

1997-2004

~350

~44




Case no.
Instru-
ment

Evaluation
period

Total
government

costs / budget

[Million €]

Annual costs /
budget
[Million €]

Cost-effectiveness
government
[€/GJ final energy
saved]

Information

#1 Label-
ling of do-
mestic ap-
pliances
(NLD)

(+ rebate)

1995-2004

230-375

23-37

17 - 27

#5 Local
Energy
Advice
(SWE)

1998-2004

~48

unknown

#12 Energy
audits pro-
gram (FIN)
(+ subsidy
and VA-
scheme)

1992-2004

~36

#13 Indus-
trial energy
efficiency
network
(NOR) +
grants for
potential
studies and
investment
support

1996-2004

~13.5

#14 Energy
concept for
trade and
industry
sectors
(GER)

1996-2003

~15

*k

unknown

#19 Indi-
vidual Ad-
vice Ser-
vices to
SMEs
(GER)

1990-2005

<25

~0.2

unknown




Case no.
Instru-
ment

Evaluation
period

Total
government
costs / budget
[Million €]

Annual costs /
budget
[Million €]

Cost-effectiveness
government
[€/GJ final energy
saved]

#15 Eco-
driving
(NLD)

2000-2004

35-187

7-38

3-8

#17 FEMP
(USA)

1985-2004

<400

~20

~10

tary agree-
ments on
energy ef-
ficiency
(DEN) (+
subsidies)

Voluntary agreement

#11 Volun-

1996-2003

<250

(EUR)

#6 Energy+

1999-2004

<2

~0.3

#8 Belok
(SWE)

Procurement

2001-2005

~2

unknown

" Calculated for Flanders.

““Between 1996 and 2003 seven energy concepts for different trade and industry sectors have been

developed.

“Calculated for Northrhine Westfalia.

5.4

Conclusions and recommendations

Investment subsidies and voluntary agreements combined with investment

subsidies are relatively expensive per GJ final energy saved, whereas

regulatory instruments are relatively cheap.
Table 7 shows that from the government point of view investment subsidies are
relatively expensive, whereas regulation is relatively cheap. Both the voluntary
agreement in Denmark and the Dutch eco-driving program have relatively high
costs per GJ energy saved because of the subsidies/fiscal incentives which are
closely linked to these instruments. This is no surpise and should not lead to the
conclusion that governments should focus on regulation in order to keep their

policy cost-efficient. The choice for financial or regulatory instruments should

always link to typical circumstances that either favor financial type or regulatory
type of instrument. This strongly links to the costs for end-users and society as
well. Therefore, a full analysis of the costs for the end-user and society as a whole
should be taken into account as well. For most of the instruments this requires an
increased attention for monitoring.



Uncertainly in the calculated cost-efficiency for the government is high.
The uncertainty in government’s cost-effectiveness figures is relatively high (see
error bars in Figure 13). This is mainly due to uncertainties in the net impact as-
sessment but also due to uncertainties in actual cost data. With respect to imple-
mentation costs for the government often only budgets are available. The difference
between budgets and actual costs is often unknown

Energy+ procurement program (EUR)

Green Tax package (DEN)

Energy audit program + VA scheme (FIN)

Ecodriving program (NLD)

Industrial Energy Efficiency Network (NOR)

Energy labeling appliances + rebate (NLD)

Energy Investment Deduction Scheme (NLD)

B Procurement
OVA-scheme
Olnformation

KfW soft loan program (GER)

Energy performance standard new buildings + demonstration (NLD)

B Financial
B Regulation
Energy Efficiency Commitment (UK)
Rational Use of Energy obligation (BEL)
5 10 15 20 25 30

government costs in euro per GJ saved




Success factors

6.1 Introduction

There is no such thing as the “best” policy instrument. The impact which can be
achieved with energy policies depends more on the design of an instrument and the
way it is implemented than the type of instrument. This does however not mean that
one should not pay careful attention to the choice of a policy instrument. Based on
our case studies we have developed a list of typical circumstances which aims to
guide the choice of a specific instrument. Relevant indicators are the specific
market barriers to overcome and the size, attitude and organisational level of the
target group. In addition to these typical circumstances when to apply a certain
instrument, a number of characteristics can be identified that determine the success
of an instrument. These characteristics can guide the evaluation of a policy
instrument and provide insight in its strenghts and weaknesses.

6.2 When to apply a specific type of instrument

Table 8 provides an overview of the circumstances in which certain types of
instruments seem to fit better than others.

& 7 51
Type of instrument Typical circumstances in which to apply this in-
[AID-EFE case study] strument

Energy performance stan- | « When dealing with a target group which is:

dards for buildings, cars 1) unwilling to act (e.g., voluntary agreement not ful-
or appliances filled), or

[case 2, 7, 18] 2) difficult to address by other policy instruments (e.g.,

landlord — tenant problem)
e When aiming at removing the worst products or ser-
vices from the market.
e When dealing with rather uniform technologies

Mandatory tar- e When aiming at energy savings in large end-user groups
gets/tradable permits for being difficult to address by energy efficiency services.
certified savings for en- e When knowledge and institutional barriers play a role.
ergy companies

[case 4, 20]

Obligation to appoint an e When there is a knowledge and/or institutional barrier.




Type of instrument
[AID-EE case study]

Typical circumstances in which to apply this in-
strument

energy manager
[case 9]

*  When the organisations addressed are sufficiently large.

Financial / fiscal instru-
ments such as soft loans,
subsidy schemes, invest-
ment deduction schemes,
rebates

[case 3, 10]

e When there is a financial barrier in place.
*  When an informative instrument (e.g. energy audit)
needs financial incentives to attract the target group

Information / knowledge
transfer / education /
training

[case 5, 14, 15, 19]

e When there is a knowledge barrier
e When dealing with large target groups

Labelling of appliances,
cars, buildings
[case 1]

e When there is a knowledge / information barrier

e When dealing with large consumer or service sector
groups

e When dealing with rather uniform technologies

e When planning to introduce a performance standard at a
later stage

*  When there are large differences in energy performance
between similar units

Energy audits
[case 12]

e When there is a knowledge barrier for buildings and
production facilities

Governing by example
[case 17]

*  When there is a knowledge barrier (showing good prac-
tice)

Voluntary agreements to
save energy (industry, ser-
vices sector) or improve
energy efficiency (e.g. cars
or appliances)

[case 11, 16]

e When dealing with a small number of actors with which
you need to negotiate or a strongly organized sector

e When there is much relatively cheap saving potential
(low hanging fruit)

Co-operative or public
procurement program
[case 6, 8]

e When there are sufficient possibilities to bundle large
buyers of energy efficiency technologies

e When there is a limited number of market actors supply-
ing energy efficiency technologies

e When potentials for further development and market
transformation of new technologies are large enough.




6.3 General success factors

From the case studies we can derive a number of general success factors:

e Stakeholder participation in design and implementation: It is important to
make an instrument well suited to users, prepare users for the instrument and to
have it accepted by them.

Good practice examples from the case studies where stakeholder participa-
tion turned out to be crucial are the German Energy Concepts for Trade and
Industry sectors and the Individual Advise Service for small and medium
sized enterprises, the Swedish Local Energy Advice for households, the
Finish Energy Audit Programme for industries and the service sector, the
Swedish BELOK procurement programme for commercial buildings, the
Dutch Energy Performance Standards for new buildings, the European En-
ergy+ procurement programme for high efficient cold appliances, the
Dutch Eco-driving programme, the US FEM programme, the Japanese Top
Runner programme and the Belgian RUE Obligation on electricity grid
companies.

e Continuous revision and improvement of instrument should be envisaged:
to enhance the impact and cost-efficiency of an instrument, it is crucial that pol-
icy makers are always ready to adjust the instrument to developments in the
market. This is important since it is not possible to introduce a perfect instru-
ment from the start based on theoretical planning. Practice shows a process of
trial and error.

Good practice examples from the case studies are BELOK, the Finish En-
ergy Audit Programme, the Local Energy Advice programme in Sweden,
and the Japanese Top Runner programme. The regular update of the “En-
ergy list” in the Dutch energy investment deduction scheme is another
good practice example.

e The implementing agency should be flexible, non-bureaucratic, legitimate
and authorized: It is important that implementing agents are well accustomed
to the world of stakeholders both to make the instrument relevant and to in-
crease legitimacy.

Good practice examples are BELOK, the Finnish Energy Audit Pro-
gramme, the Norwegian Energy network, the Dutch energy investment
deduction scheme and the US FEM Programme.

e Instruments should be smartly linked to other instruments. All case studies
show that a precondition for success is the interlinkage of instruments in such a
way that they strengthen each other: 1+1=3 (see also Chapter 4). A good prac-
tice example is the comprehensive promotion and information about a regula-



tion or a financial instrument to make target groups well aware of the instru-

ment.

6.4 Specific success factors

In addition to the general success factors identified in the previous section, each
type of instrument has its own specific characteristics that determine success (or

failure).
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Type of instrument
[AID-EE case study]

Characteristics that typically determine the success
(target achievement, cost-efficiency)

Energy performance
standards for build-
ings, cars or appli-
ances

[case 2, 7, 18]

Is the standard well-justified? E.g. through life-cycle cost
studies.

Is the target group well prepared / sufficiently skilled to
implement the standard? E.g. through information cam-
paigns, demonstration projects, feasibility studies, training
programmes etc.

Avre there sufficient resources (knowledge, capacity, time,
budget, priority) in place to enforce the standard?

Avre there penalties in place for non-compliance?

Avre the penalties sufficiently high to stimulate meeting the
standard?

Is the standard timely adjusted to technology progress?

Mandatory tar-
gets/tradable certifi-
cates for (demand-
side) energy savings
for energy companies
[case 4, 20]

Is the target clearly set beyond business-as-usual?

Is measurement and verification of savings possible at low
cost, e.g. by standardization of energy saving measures?
Is the cost-recovery mechanism (energy companies’ costs
passed to end-users) clear and transparent?

Avre there penalties in case of non-compliance?

Avre penalties set at such a level that target achievement is
stimulated?

Avre financial incentives needed to stimulate end-users to
implement EE measures

Is the market for tradable certificates transparent and reli-
able?

Is there undesired overlap with other instruments?

Obligation to appoint
an energy manager
[case 9]

Do the companies have to (annually) report on their energy
savings activities?

Do the companies have to develop an EE action plan?

Do the energy managers get support from energy agencies?
Is the obligation enforced?




Type of instrument
[AID-EE case study]

Characteristics that typically determine the success
(target achievement, cost-efficiency)

Is there a penalty for non-compliance?
Is the penalty high enough to encourage implementation of
the obligation?

Financial / fiscal in-
struments

such as soft loans,
subsidy schemes, in-
vestment deduction
schemes, rebates
[case 3, 10]

Is the target group aware of the existence of the instrument?
Is the financial support sufficient to attract new investments
or to carry out energy audits?

Is the annual budget for the instrument well-linked to the
target?

Is the procedure for getting financial support sufficiently
known by the target group and simple enough?

Is it clear for the target group which technologies are eligi-
ble for financial support?

Is the list of eligible technologies regularly updated to limit
free riders?

Is the instrument implemented for a long time period to en-
sure security for investors?

Information / knowl-
edge transfer / edu-
cation / training
[case 5, 13, 14, 15,
19]

Is the information well-linked to the customer type within
the target group?

Is the information clearly linked to other instruments (regu-
lation, financial/fiscal, voluntary agreement, etc.)?

Labelling of appli-
ances, cars, buildings
[case 1]

Is it foreseen to timely adjust the label to technology pro-
gress and market transformation?

Is the target group timely and sufficiently informed? E.g.
through information campaigns.

Is the label clear and transparent?

Are there complementary incentives (eco-tax, subsidy, tax
exemptions) for stimulating action?

Governing by exam-

ple
[case 17]

Is there commitment at all public sector levels, but espe-
cially from the government’s top officials?

Are there sufficient resources (capacity, time money) to
implement the program?

Are the results well-documented and distributed?

Are good practices copied by the commercial sector?

Energy audits
[case 12]

Is the target group well-informed about existence of in-
strument?

Is the target group well-informed about benefits and costs
of instrument and of energy-saving measures identified
(e.g., through demonstration projects)?

Is the energy audit targeting all relevant energy end uses?




Type of instrument
[AID-EE case study]

Characteristics that typically determine the success
(target achievement, cost-efficiency)

Is the energy audit producing an estimate of energy cost
savings and investments for the recommended measures?
Is the energy audit scheme linked to financial incentive,
soft loan, voluntary agreement, and/or energy performance
contracting schemes?

Voluntary agree-
ments to save energy
(industry, services
sector) or improve
energy efficiency
(e.g. cars or appli-
ances)

[case 11, 16]

Is the target group motivated to participate in the voluntary
agreement?

Is the target set beyond business-as-usual?

Avre there penalties in case of non-compliance (or are there
other incentives in place to prevent non-compliance, e.g. a
rebate on energy tax, or is there a regulatory threat in case
of non-compliance)?

Is there a good monitoring system in place?

Are supporting instruments in place (such as audits, energy
monitoring systems, demonstration projects, financial in-
centives)?

Co-operative or pub-
lic procurement pro-
gram

[case 6, 8]

Is the programme management qualified and engaged?

Can the buyers and suppliers group be motivated in princi-
ple?

Is the buyers group involved in the programme set up?

Is the buyers group sufficiently sized?

Avre the results of the programme well documented to facili-
tate market deployment?

Is the programme well tuned with other policies (energy
efficiency standards, labelling, research & development)?




Lessons learned in view of the Energy
Efficiency Directive

7.1 What can we expect from existing energy
efficiency policies in view of the indicative
energy savings target of 9% (2008-2016)

The Energy Efficiency Directive has set an indicative target of 9% energy savings
(beyond business as usual) in the period 2008-2016. The target should be realized
in the end-use sectors except for those industries falling under the scope of the
Emission Trading Directive. In order to achieve this target, effective and preferably
also efficient policy instruments are needed. The Energy Efficiency Directive puts a
strong focus on ‘measuring’ and verifying achieved energy savings. Our analysis
shows that impact and efficiency of many already implemented instruments is often
unknown. Without this knowledge it becomes very difficult to determine the effect
of policies and to assess whether additional policy instruments are needed to
achieve the overall target. Therefore, we conclude that an increased focus is needed
on developing clear and unambiguous baselines, setting SMART targets (see
section 3.3) and gaining empirical evidence on reinforcing and mitigating
interaction between policy instruments. In addition, for each instrument / policy
package a monitoring protocol should be developed to measure progress to target
achievement, the costs from both government, end-user and society perspective and
other indicators which can explain success or failure. For every instrument (or
package of instruments) it should be clear how the net energy impact will be
determined and what information is needed to do so.

7.2 Increased monitoring efforts needed

For most of the evaluated instruments monitoring information is collected on a
regular basis. However, monitoring information is often insufficient to determine
the impact and cost-effectiveness of instruments. Indicators that could be
supportive in explaining success or failure are poorly developed as well due to lack
of an explicit policy theory. For these indicators monitoring data is mostly not
gathered on a regular base. We observed that monitoring has a relatively low
priority in most of the analysed instruments. Monitoring (and evaluation of the
monitoring data) is however crucial for effective and cost-efficient policy making:
* Monitoring of critical indicators allows for timely identification of
bottlenecks.



* When intermediate targets are not met, an instrument can be adapted
quickly.

e Monitoring of free-riders allows for timely adapting subsidy schemes and
increasing cost-effectiveness.

e In-depth monitoring results of existing instruments can be helpful in the
design of new policy instruments.

e Cost and benefits of monitorings efforts need to be balanced

When developing a monitoring protocol for a policy instrument a proper balance
between data needs and collection efforts (time, costs) should be aimed at. On the
one hand sufficient data should be gathered in order to be able to evaluate the
instrument. On the other hand one should avoid monitoring for just monitoring.
This means that it should be clear which questions need to be answered and what
monitoring data is needed at what level of detail to be able to answer these
guestions.

* Monitoring should not just focus on final outcome

In order to be able to explain success or failure of an instrument, i.e. the final en-
ergy impact (or cost-effectiveness) is different than expected, it will also be of great
value to continuously collect information on the development of the (intermediate)
indicators such as identified in the policy theory. Particular monitoring needs can
be identified depending on the type of instrument that is monitored and evaluated
(different instrument types ask for different monitoring efforts), see some examples
in Table 10. For a number of instruments it is needed to monitor the number of
energy savings implemented and their additional costs compared to the reference
product or technology. This is crucial information to determine cost figures for the
end-user and society and could be helpful in explaining success or failure (e.g.
subsidy schemes will be underused when end-user costs are still no beneficial).
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Examples of Some key monitoring information which helps to explain
instruments success or failure

Energy e Number of checks carried out

performance e Number of buildings constructed according to standard
standards for e Number of non-compliant buildings

buildings * Number and type of sanctions

e Changes in product range suppliers

e Number of energy saving measures implemented
(categorized by type of measure)

< Additonal costs of energy savings measures compared to
reference




Mandatory
targets/tradable
permits
(demand-side)
for energy
companies

Number and type of actions towards target group
(households, SMEs etc.)

Number of targeted end-users

Number of targeted end-users that have implemented
energy saving measures based on activities (audits, leaflets
etc.) by the energy company

Number of energy saving measures implemented
(categorized by type of measure)

Additonal costs of energy savings measures compared to
reference

Implementation level of energy saving measures
(categorized by type of measure)

Number of non-compliant energy companies

Number and type of sanctions

Amount of permits traded

Price of permits

Liquidity of the market

Labeling of cars
or appliances

Share of cars/appliances that contains a label

Share of high efficient cars/appliances in the sales
catalogue

Share of consumers who recognize and understand the
label

Share of consumers who base their buying decision on the
label

Number of sales of high efficient car/appliances

Market share of high efficient cars/appliances

Financial / fiscal
instruments
such as soft
loans, subsidy
schemes,
investment
deduction
schemes, rebates

Number/share of eligible actors that are familiar with the
scheme

Number of eligible actors that apply for the scheme
Number and variety of rejected projects

Number of energy saving measures implemented
(categorized by type of measure)

Additonal costs of energy savings measures compared to
reference

Market share of eligible measures

Changes in product range of suppliers

Changes in energy tax / other financial incentives / energy
prices

Energy audit

Number of assigned auditors

Number of audits carried out

Number of advised measures with acceptable payback
times




Number of recipients that implement recommended
improvements

Number of energy saving measures implemented
(categorized by type of measure)

Additonal costs of energy savings measures compared to
reference

Voluntary
agreements

Number/share of companies in the sector that signed the
agreement

Share of total sectoral energy consumption accounted for
by the participants in the scheme

Number of VA compliance plans

Number of energy saving measures implemented
(categorized by type of measure)

Additonal costs of energy savings measures compared to
reference

Procurement
program

Number of participants (buyers, suppliers)
Sales numbers of new product/technology




Annex I - Overview of country
comparisons

General information COUNITY comparison case 1
1 |Name of the instrument Lahelling of domestic appliances
4 |[Country Sweden
3 |Sector Households
4 |Type of instrument Informative (legislation)
5 |Does the instrument form part of a policy package? fno
6 |Jf"ves”, which other (fypes of) insfruments are involved?  |HA
T |Year of infroduction 1085
8 |Bvaluated period in AID-EE project 0
Control and werification is carried out by the Swedish
9 |Responsible body Consumer Agency (Konsumentverket). (From 2006 this is
carried out by the Swedish Energy Agency).
10 |Target group Congumers
11 |Target of the mstrument Over.all improvement o.fthe energy efficiency of electrical
appliances (not quantified)
1z Has an ex-anfe evaluafion been carvied ouf on fhe expected |t
impact / energy savings ¥
13 | Ofher objecfive(s) of the insfrument Hone
(1) lack of knowledge by the consumers on the energy
14 |Frimary markef bavrier fo overcome consumptl_on of .apphances
(&) lack of incentives to by producers to put more energy
efficient appliance on the market.
Availability of information for assessment
15 Is syfficient informafion available fo deferming the nef Ho
impact of the insfrument ?
(1) Market shares of appliances.
Is syfficient information available fo assess ifs fargef EERETCI T LR e labe.l in shops.
16 - (%) Test results to control whether appliances meet the
achievement? .
requirement of labels.
(4 Consumer awareness of energy labelling
17 Are the critical indicators (policy theory ) sufficiently no
monifored?
1z Is syfficient Daformation available fo idenfify side-effects (if |to
relevant)?
10 Is syfficient information available fo defermine the cost- no
effecfiveness of the insfrument 7
n Is if possible fo provide feed-back fo policy makers fo allow |Partly
adjustment of the instrument ?
Comparison (only to he filled out for the couniry
comparisons)
(1) High awareness of consumers and high market shares for
L o . appliances with label &
3 |Main sindlasities with instroment X in country ¥ 21 Problem that new more strict labels were not introduced
continiously.
(1) hore focus on control and testing in Sweden.
(2) Comprehensive information activities accompanied the
51 |Main differences with instrument X in country ¥ label program in the Netherlands. Lower focus on

information in Sweden.
(3) No subsidy scheme in Bweden




General information

couniry comparison UK Energy Efficiency Commitment and
the RUE ohligation in Flanders

=

Mame of the insfrument

White Certificates System: Energy efficiency obligation on
gas and elecivicity grid companies

2| Country Ttaly

3| Sector All end-use sectors

4| Type of insfrument Legislative/nonmative (mandatory target)
5| Does the instrument form part of a policy package? No

6| "yes", which other fiypes of) instruments are involved?

F|Fear of infroduction 1995

2

Rvaluated period in AID-BE project

Not possible to evaluate et

0

Rezsponsible body

The whole system is managed by the Regulator Authority,
tesponsible for energy savings certification, penalties on
non compliant obliged actors, annual withdrawal of white
certificates and cost recovery mechanism via electricity and
gas tatiffs. The Electticity Matket Operator manages the
matket of white cerificates.

Target group

Obliged actors are electricity and gas distributors >100.000
customers. Cettificates can alzo be issued to grid
distribution companies with less than 100,000 customers,
companies controlled by grid distribition companies and
Energy Service Companies (E3COs). These actors are
allowed to patticipate in the trade system.

Target of fhe instrumenf

Cunnilative target at the end of the first five years of
instrument application (2005-200% equals 121 Plprim.

Has an ex-anfe evaluafion been carried ouf on the expected
impact £ ener gy savings ¥

Ho

Other objective(s) of the instrument

Hot established explicitly.

Frimary market barrier fo overcome

- Lack of information, understanding, knowledge, interest of
the end-usger groups targeted

- Shortage of know-how and/or shortage of investment
funds.

- Reduction of energy efficiency measures cogts.

Awailability of information for assessment

Is sufficient ivformation available fo defermine the nef
impact of the insfrument 7

Tes

Is sufficient informaftion available fo assess ifs fargef
achievement 7

Information on energy savings achieved is regularly
collected by the Regulator Authority through the
certification system.

Are the crifical indicators {policy theory) sufficiently
monifored?

Ha& (country comparison)

Is sufficient informafion available fo 1denfify side-gffects (if
relevant)?

Free ridership, rebound, spill-over and other possible
dynamic side effects are not taken into account in the
evaluations on energy savings achieved.

Is sufficient information available to defermine the cost-
effecfivenass of the insfrument 7

Cost data are not monitored

=

Is 1f possible fo provide feed-back fo policy makers fo allow
adjustment of the instrument 7

Parly




Comparison (only to be filled out for the couniry comparisons)

I ain similatities with UK Energy Efficiency Commitment

1) both instruments aim at mandatory energy saving targets;
) both instraments envisage certification by the regulator
authority; 3) obliged actors may trade energy savings
achieved through bilateral contracts; £) both instraments
allow banking of energy saving cetificates; 5) Penalties are
applied in case of non compliance with the obligation;

I ain differences with UK Enegy Efficiency Commitment

13 UK Cbliged actors are gas and electricity suppliers while
it [taly electricity and gas grid compandes; 2) Cost of EEC
can be passed on to customers by energy suppliers; in Italy
obliged actors are regulated and a cost recovery mechanism
through electricity and gas distribution tariffs has been
egtablished; 3) Only EE measures in the domestic sector are
eligible for the EEC, 4) in Italy saving certificates can be
exchanged through bilateral contracts or within the white
cettificates' market instituted; in UK certificate s' bilateral
contracts only; 5) EEC envisage that 50% of the saving
target moust be realised at low income households. &) In Italy
annual targets are set, in the UK overall targets for periods;
T InItaly only energy savings generated during 5 vears can
be considered for the achievement of the anmial saving
targets; In UK 8% discounted energy savings generated
during whole average life-time; 9 In UK contribution of
deadweights is estimated ex-ante and subtracted from
savings to verify compliance with the obligation; in Italy
deadweights and other dynamic side effects are not taken int

I ain similatities with the RUE obligation in Flanders

Probably [taly has implemented the end-use energy saving
obligation system that more closely resembles to the one
implemented in Flanders, as energy saving targets are
imposed on energy (gas and electricity) grd companies (Le.
public actors) like in Flanders and energy saving investment
costs ate recovered by obliged actors through energy taniffs
like in Flanders.

23

Main differences with the RUE obligation in Flanders

1) In [taly the cost recovery mechanism is linked to the
atmount of savings achieved (energy grid companies can
recover 100 Euroftoe of primary energy saved) while in
Flanders it seems that grid companies entirely recover
expenditures for the implementation of their actions plan; 3)
The Italian energy saving evaluation approach seems more
standardised; 3) To comply with the obligation, [talian
companies ate free to choose one of the following four
options: develop “in-house” energy efficiency projects,
develop energy efficiency projects jointly with third parties
(e.g. E3CO’s), buy on the market or vwia bilateral contracts
tradable Energy Efficiency Cerificates which attest energy
savings achieved by third parties (1e. other distributors,
companies controlled by distributors or energy service
companies) ot pay the sanction for non compliance with the
obligation. In Flanders an energy saving trading system iz
not in place.




General information country comparison Duich Ecodriving program
1| Mame of the instrument e
2| Country Findand
3| Sector Transport
4| Type of instrument Information and training programme on economic driving
5| Dioes the instrument form part of a policy package? Ves

If*pes”, which other (f¥pes of) insfruments are involved?

The instrument is part of the three programmes adopted in 1999 by the Finnish Ministry of Transport and
Communications in accordance with the National Climate Strategy and the Environmental Management.
Progranume. Such programmes are - Cyeling Policy Programm (1o
double cycling use from the 1998-99 level up to the year 2020)

_ Hational Walking Poficy Programme (bo incorporste walking into transport poficy and planning)

- Public Transport Strategy (b0 increase the attractiveness and competitiveness of public transport)

Year of infroduction

B

Bvaluated period in AID-EE project

1997-toda;

Responsibie bodp

National govermment (Finnish Ministry of Communicalion and Transport, Finnish Ministry of Trade and
Industry), Finnish Vehicle & dministration (AKE), car importers, Finnish Oil and Gas Federation, training
netwotks (Ecodriving center Ltd, KH Fin Ltd), Fitmish (Motiva Ltd) and foreign (AT, NL, CH, DE)
Burapean reasearch institutes on snergy sfficiency and renewables, insurance companies (Pohjantihti,
Tapiols) Since 1997 EcoDtiving has been increasingly integrated into the general driving instruction.
Energy and snvironmental matters pettaining to EcoDtiving ate included in the traiting provided by driving
schools. For drivers altsady carmying a driving licence an sducational package for more efficient deiving with

less emissions has been developed. Itis iall

b aimed at companies and o ons that have

environmental programmes o are working Lo certify theiz operations aceording to the I30 14001 standard.
During the courses organised participants go through driving habit lests Lo find out personal habits which
cause over-consumption. Parlicipants also get an EcoDriving-guide and repart of ronsumption. Al the test

0

Targef group

Dectease discharges and fuel consumption of motor vehicles

11

=)

Targef of the instrument

Lnformation on specific overall instrament saving targets set (if any’) is not available

Fas an ex-ante evaluation been carried ouf on the expected
inpact / ener gy savings ?

e

Other objective(s) of the instrument

Time of driving dectease (due to increase in average speed), less trafflc accidents (soo-driving coincides

4

Frimary markef barrier to overcome

Lack of information and awamess on economic driving benefits

for

Is sufficient information available fo deferming the net

b impact of the instrument ¥ Ho
16 |%s suficaent information available fo assess ifs targer
achievement? Ho
i \Are the erifical indicafors (policy theory) syfficient]y
monifored? M (country comparisom)
18 5 sufficient i fo {dentify side-effects fif
relevant)? No
10| siffictent information available fo defarmine the cost-
ofisctivenass of the instrument? No
o0| s i# possible fo provide feed-back fo policy makers to allow
adjustment of the instrument ? Pt

Comparison (only to be filled out for the country comparisons)

Iain similarities with the Dutch Ecodriving program

Eioth Finnish and Duteh programmes contsibute to a wider European programme on ecodving involving
alzo Austria, Switzerland and Germany and are part of their respective national climate chenge action plans
They present several similiarities in the approach and means employed Lo promote ing, Organisati
responsible for instrument implementation are basically of the same type in the two countries, with the
exception of car insurance, gas and oil companies thet do not seem to be involved in the Dutch ecodriving
programme. Systematic ex-post evaluations of the Finnish programme are substantially missing and this
makes difficult instruments' comparison in tesms of achieved effects.

Iain differences with the Dutch Esodsiving program

1) The Finnish programme on ecodtiving mainly focus oninereasing the number of drivers attending
courses, whilst the Dutch programume relies on a larger number of instruments (information campaigns,
training courses, installation of in-cat devices) for the promotion and application of sca-driving principles
Information and matketing campaigns undertaken in Finland mostly facuses on having as much as possibls
drivers trained. Such campaigns do not sesm Lo have as primary objctive the dissemination of information
on scodtiving principles. Training courses ate seen as the main instrument through which drivers can leatn
to apply such principles. This probably limits mumber of drivers that can be approached, butincrsases
programme impact on these deivers

2) Sub sidies for soodtiving training of professional drivers appear to be applisd much mors extensively
within the Dutch ecodriving programme. Such programme alsa seems to have paid nuach more attention ta
the training of the trainess in ecodriving and to have more clearly established long term programme
objectives in relation to emission reduction and number of drivers to be trained in ecodriving,

3 Installation of in-car dewices for efficient driving does not receive as much attention in the Finnish ecodry




