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BACKGROUND AND APPROACH

There is an increasing need for systematic evaluati of energy efficiency policies

While an increasing number of energy efficiencyigoinstruments are being introduced in
Europe and elsewhere, only few of the instrumerge®aluated systematically. Evaluations
are often hard to compare due to the diversity@thwods and indicators used. Furthermore,
methods currently applied in ex-post policy evatuaare mostly focussed on ‘final effects’,
i.e. energy savings and cost-effectiveness of igslj@although hard to quantify. Within the
EU funded project “Active Implementation of the Bpean Directive on Energy Efficiency”
(AID-EE) we aimed to contribute to the further dieyenent and harmonisation of ex-post
policy evaluation methods and create comparabliiattan outcomes by developing a uni-
form evaluation method called “theory based podiegluation”.

“Theory based policy evaluation”: Not just focus onfinal impact but assessment of the
whole policy implementation process

Methods currently applied in ex-post policy evaioatare mostly focussed on ‘final effects’,
i.e. energy savings and cost-effectiveness of jggli@lthough hard to quantify. Little re-
search is focussed on bringing policy evaluatiotho@s on an equal footing and on system-
atically assessing successes and failures of emdfigiency policies. The “theory based pol-
icy evaluation” method developed within the AID-BEbject not only focuses on determining
the ‘final impact’ of policies but analyses the whpolicy implementation process with the
aim to identify: (i) the main hurdles in each stéphe implementation process, (ii) key suc-
cess factors for different types of instruments @iijdthe key indicators that need to be moni-
tored to enable a sound evaluation of the eneffgyiesfcy instrument

“Theory based policy evaluation”: the 6-step approah
The theory based policy evaluation method was lmatinto a practical 6 step approach
which was applied to evaluate the 20 case stut@ifesse steps include:

1. Make an initial characterisation of the policy imshent
— 2. Draw up a policy theory
3. Translate the policy theory to concrete indicatord identify
success and failure factors
4. Draw up a flow-chart of the policy theory
L 5. Collect information to verify and adjust the polittyeory
6. Collect additional information and analyse all agp®f the policy
theory (including target achievement, net impact eost-
effectiveness)




In a perfect policy cycle first policies are forratdd, in the next step policies are imple-
mented and ultimately policies are put in prackagling to energy savings. After policies
have been implemented they should be monitorecealdiated, and results of the monitoring
and evaluation process might lead to a reformulatioeven an abolishment of policies. Ex-
post policy evaluation is an essential elementéngossible reformulation/reorganisation of
policies (see Figure S1).
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Application of the method for 20 energy efficiencynstruments applied across Europe
The developed method was applied to assess targjevament, impact, cost-effectiveness
and specific success factors of 20 energy effigienstruments applied across Europe. The
selected case studies are:



1. Building standard (NL) 12. Energy+ (EU)
2. Energy regulation buildings (IT) 13. Advice service (DE/NRW)
3. Energy manager obligation (IT) 14. Energy concept for industrial
4. Top runner approach (JP) branches (DE)
5. Energy Efficiency Commitment 15. Industrial EE network (NO)
(UK) 16. Local energy advisors (SE)
6. Mandatory targets for network 17. Eco-driving (NL)
companies (BE) 18. Appliances labelling (NL)
7. ACEA agreement (EU) 19. Soft loans for buildings (DE)
8. Voluntary agreement (DK) 20. Energy investment deduction
9. Audit programme (FIN) scheme (NL)
10. FEMP (US)
11. EE Procurement group (SE)

LESSONS LEARNED FROM THE EX-POST EVALUATION OF 20
INSTRUMENTS

For most instruments monitoring information is collected on a regular basis,
however, monitoring does not have high priority

The main observation from the case studies isntfuest instruments lack a compre-
hensive monitoring system. The availability andliqyaf monitoring data turned
out to be much lower than expected at the staheproject. Data to assess target
achievement and energy savings impact were avaifabroughly half of the
evaluated instruments. Quantitative informationralcators that could explain
success or failure is hardly available. For 17hefevaluated instruments figures on
government costs were available. Information onscfug end-users and society
were only available for a small number of the eatdd instruments (see Figure S2)
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Often quantitative targets on energy efficiency impvements and clear time
frames are lacking, besides instruments often hawvaultiple and/or unclear ob-
jectives

Figure S3 shows that from the selected case stodlgs$ instruments focus on en-
ergy savings only and do not explicitly seem toehather objectives. Energy sav-
ings policies and COemission reduction policies can often not be s&pdr In 7
case studies CO2 emission reduction is the primhjgctive and it is mentioned as
additional objective in 3 case studies. Marketsfarmation is an important addi-
tional objective in 7 case studies.
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For regulatory instruments and voluntary agreementsquantified targets usu-
ally exist, while this quantifications lacks for mat informative instruments.
A target was defined as specific objective eithaarditative or qualitative that has

been set at the time the policy instrument wasthtced. In general, for regulatory
instruments and voluntary agreements quantifiegetarare set, whereas this quan-

tification lacks for most of the informative instnents. Target achievement was

defined as the extent to which a policy instrunsattieved its stated targets. Six of

the evaluated instruments reached their targetaMéeobserved that for most in-

struments quantitative targets are set for theetathend-year and generally not for

intermediate years (see Table S1).
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Evaluated Target
Instrument period Target | achievement
Energy performance standard for buildings (NLD) 1996-20P4
c Building regulation (ITA) 2003-2005
% Energy Efficiency Commitment (UK) 2002-2004
g Mandatory targets on energy consumption (BEL) 2003-2004
& Top Runner (JAP) 1999-2005
Labeling of domestic appliances (NLD) (+ rebate) 1995-20p4
Obligation on having an energy manager (ITA) 1999-2003
@ ® |Soft loans for building modernization (GER) 1996-2004 _
i Energy investment deduction scheme (NLD) 1997-20p4
Local Energy Advice (SWE) 1998-2004
Energy audits program (FIN) (+ subsid3jiblic services 1992-2004
o Energy audits program (FIN) (+ subsi@y)vate services 1992-2004 _
'% Energy audits program (FIN) (+ subsitlyjlustry services 1992-2004
£ Industrial energy efficiency network (NOR) 1996-200¢
g Energy concept for branches (GER) 1996-2003
- Individual Advice Services (GER) 1990-200f
Eco-driving (NLD) 2000-2004 I
FEMP (USA) 1985-2004
< Voluntary agreements on energy efficiency (DEN) (+ subsidies) 1996-2P03
> |ACEA covenant (EUR) 1998-2003
8 £ & |Energy+ (EUR) 1999-2004
a 5 9 |BELOK (SWE) 2001-2005
Quantitative target
Target has been achieved or overachieved.
Target has not been achieved.
Target year has not been reached yet; unclear whether target achievemeraagg.
Due to a lack of a quantified target, target achievement cannotdsseds

No clear differences can be observed in annual sags for the different types

of instrument

No clear differences can be observed in the savorgbe different types of in-
strument. One should note that for some instrumenth as the Danish VA-
scheme, Dutch labelling and Finnish audit programtheeresults are given for the
policy package and not for individual instrumefritlis might explain why the en-
ergy audit and the labelling scheme (both includingncial incentives) have a
higher improvement rate than the other mainly imfative instruments. Further-
more in some sectors and countries there wasvehatinuch “low hanging fruit,”
i.e., highly cost-effective measures that are mpieémented due to various barriers.
In such cases, high energy efficiency improvematas may be possible. Some in-
struments focus on just a small part of the seethich makes the energy effi-
ciency improvement rate at sector level rather krAalexample is an energy per-
formance standard for new buildings which only diopenetrates since the demo-
lition rate in most countries is rather low.



Energy+ procurement program (EUR)
ACEA covenant (EUR)| —
Green Tax package (DE | ————
1 | | |
Energy audit program + VA scheme (FINY: ——]
. | —
FEMP - governing by example (USAy —
Ecodriving program (NLD) W Procuremen
O Information
Industrial Energy Efficiency Network (NOR|
OVA-scheme
Energy labeling appliances + rebate (NLI B Financial
Energy Investment Deduction Scheme (NL| L W Regulation
KfW soft loan program (GER
Energy performance standard new buildings + dematist (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%

Lowest savings achieved in the transport sector ar@lmost no specific policies
in place for the service sector

The transport sector shows the lowest improvenaasr It can also be observed
that there are almost no instruments in placegkelusively focus on the service
sector. All instruments that target the servica@ealso address either industry or
households (see figure S 5).
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Most instruments in policy packages are reinforcingeach other, however, em-
pirical evidence for this is weak.

Most evaluated instruments are part of a policjkpge. Often these links are in-
tended and meant to increase the impact of theenpadkage with respect to en-
ergy savings. Analysis shows that each instrumasiits own specific role in the
package, e.g. creating awareness, showing opptesiniroviding financial means
etc. In general, it is difficult to determine tls@lated impact of a single instrument
in a policy package.

Data on cost-effectiveness of instruments were tdimited and fragmented to
make a reliable comparison of the instruments

Due to limitations it was impossible to make a usebmparison of the cost-
effectiveness among the different case studies.

There is no such thing as a “best” policy instrumen

Our analysis showed that there is no such thirtge&est” policy instrument. The
impact which can be achieved with energy policiggethds more on the design of
the instrument and the way it is implemented thathe type of instrument. How-
ever, in the existing context a certain type ofrimment can be more appropriate
than others, depending on e.g. the market batdersercome, the characteristics
of the target group and country-specific factorsg($able S2).
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Type of in- Typical circumstances in | Characteristic that determine the success
strument which to apply this in-
strument
Energy per- When dealing with a Is the standard well-justified? E.g. through life-
formance target group which is: cycle cost studies.
standards for unwilling to act (e.qg., Is the target group well prepared for the standa
buildings, voluntary agreement E.g. through information campaigns, demonstr
cars or appli- of producers not ful- tion projects, feasibility studies, training progis
ances filled) or etc.
difficult to address Is the target group sufficiently skilled to apphet
(e.g., land-lord — ten- standard?
ant problem) Is there resistance among the target group to 8
When aiming at re- ply the standard?
moving the worst Are there sufficient resources (knowledge, cap
products or services ity, time, budget, priority) in place to enforcesth
from the market with legislation?
regard to energy con-| - Are there penalties in place for non-compliance?
sumption Are the penalties at a sufficiently high level to
stimulate meeting the standard?
Is the standard timely adjusted to technology p
gress?
Mandatory When aiming at en- Is the target clearly set beyond business-as-us
tar- ergy savings in the Is measurement and verification of savings pos
gets/tradable households or service ble at low cost, e.g. by standardization of energ
savings (de- sector, i.e. large targe saving measures?
mand-side) groups being difficult Is the cost-recovery mechanism (energy comp
for energy to address by energy nies’ costs passed to end-users) clear and tran
companies efficiency services. parent?

When knowledge, fi-
nancial and institu-
tional barriers play a
role.

As an alternative or

complement toanen- -

ergy saving fund

Are there penalties in case of non-compliance
are there other incentives in place to prevent n
compliance)?

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

Are financial incentives needed to stimulate
households and companies to implement EE
measures

Is the market for tradable certificates transpare
and reliable?

ual?
Si-
)y

Is there undesired overlap with other instrumer

ts?



Type of in- Typical circumstances in | Characteristic that determine the success
strument which to apply this in-
strument
Labellingof When there is a Is it planned to adjust the label to technology-pfo
appliances, knowledge / informa- gress and market transformation?
cars, build- tion barrier Is the label well-justified by respective life-cgcl
ings When dealing with cost studies?
large consumer or sell - Is the target group timely and sufficiently in-
vice sector groups formed? E.g. through information campaigns.
When dealing with Is the label clear and transparent?
rather uniform tech- Are there complementary incentives (eco-tax,
nologies subsidy, tax exemptions) for stimulating action?
When it is not feasible
to implement a very
effective standard
Financial / When there is a finan; - Is the target group aware of the existence of the
fiscal instru- cial barrier in place. instrument?
ments When an informative Is the financial support sufficient to attract new
such as soft instrument (e.g. en- investments or to carry out energy audits?
loans, subsidy ergy audit) needs fi- Is the annual budget for the instrument linked tp
schemes, in- nancial incentives to the target?
vestment de- attract the target grou| - Is the procedure for getting financial support suf-
duction ficiently known by the target group and simple
schemes, re- enough?
bates Is it clear for the target group which technologies
are eligible for financial support?
Is the list of technologies regularly updated to
limit free riders?
Is the instrument implemented for a long time pe-
riod to ensure security for investors?
Energy tax / When dealing with Is the target group well informed on existence and
energy tax large target groups planned future development of the energy tax?
exemption When aiming to inter-| - Is use of tax income properly justified and mar-
nalize external costs keted to market actors?
To what extent does the energy tax take accoynt
of global or European-wide competition aspects
(e.g., by tax exemptions for large industries)?
To what extent are energy tax exemptions used as
an incentive for implementing EE measures (elg.
in a voluntary agreement scheme)
Information / When there is a Is the information well linked to the customer
knowledge knowledge barrier type within the target group?
transfer / edu{ - When dealing with Is the information clearly linked to other instru-
cation / train- large target groups ments (regulation, financial/fiscal, voluntary




Type of in- Typical circumstances in | Characteristic that determine the success
strument which to apply this in-
strument
ing agreement, etc.)?
Voluntary When dealing with a Is the target group motivated to participate in th

agreements tg
save energy
(industry, ser-
vices sector)

small number of ac-
tors with which you

need to negotiate or g -

strongly organized

voluntary agreement?

Is the target set beyond business-as-usual?
Are there penalties in case of non-compliance
are there other incentives in place to prevent n

e

or

her
D

N

or improve sector compliance, e.g. a rebate on energy tax, or i®t
energy effi- When there is much a regulatory threat in case of non-compliance)?
ciency (e.g. relatively cheap sav- Is there a good monitoring system in place?
cars or appli- ing potential (low Are supporting instruments in place (such as al
ances) hanging fruit) dits, energy monitoring systems, demonstratiof
projects, financial incentives)?
Procurement When there are suffi- Is the program management qualified and en-
program cient possibilities to gaged?

bundle large buyers o
EE technologies
When there is a lim-
ited number of markef
actors supplying EE
technologies

When potentials for
further development
and market transfor-
mation of new tech-
nologies are large

enough.

Can the buyers and suppliers group be motivat
in principle?

Is the buyers group involved in the program se
up?

Is the buyers group sufficiently sized?

Are the results of the program well documente
facilitate market deployment?

Is the program well tuned with other policies (e
ergy efficiency standards, labelling, research &
development)?

[

] to

General factors for successful implementation of gimy instruments.

In addition to the characteristics per type ofrimstent listed in Table S2, a number
of general success factors that facilitate the @mgntation of policy instruments
have also been identified. These include (i) stakkdr participation in design and
implementation, (ii) continuous revision and impeaent of instrument during
implementation phase, (iii) existence of a flexjmien-bureaucratic, legitimate and
authorized implementing agency and (iv) smart irggn of policy instruments
into effective policy packages.



LESSONS LEARNED FROM APPLYING THE THEORY BASED POLI CY
EVALUATION METHOD

Theory-based policy evaluation has been demonstratdo be a valuable
evaluation method, which provides results that premus evaluation methods
have not captured,...
Like other evaluation methods, target achievemeettimpact and cost-efficiency
are evaluated in theory-based policy evaluatiomddition, theory-based policy
evaluation:
Evaluates the whole policy implementation procassugh the analysis of
indicators.
Analyses the main success and failure factors lifypmstruments.
Combines quantitative analysis of indicators witualitative analysis of
the reasons for success and failure

...however, in practice, evaluators will encounter seeral problems and limita-
tion while carrying out evaluations of energy effieency policy instruments.
Based on experience from the evaluations in the-BEDproject some typical prob-
lems that need to be handled are:
Lack of monitoring data is the most common probl&imis is also one of
the most striking issues that currently need tddxdt with in the further
implementation of the ESD Directive. In order t@ble monitoring of the
targeted verifiable savings under the Directive MenStates will have to
improve their monitoring and verifications systesignificantly. The best
way to handle this is to identify monitoring neadi®ady in the design of
the policy instrument and include monitoring frome utset.
Lack of time and resourceghe lack of time and resources often mean that
compromises have to be made regarding data coltecthis means that
decisions have to be made regarding what the folctie evaluation
should be.
Policy theory is not cleaOften, the policy theory is only implicit and the
policy makers may only have a vague idea of howptiliey instrument is
meant to work. This means that the evaluatorshawe to reconstruct the
policy theory themselves, which brings with it skrof misinterpretation.
Sometimes there might be different opinions of vthatpolicy theory
looks like. In such cases it is especially impartardouble check the pol-
icy theory with other evaluators and with varioespondents.
Difficult to determine cause-effect relatiofthe cause-effect relations are
not always clear-cut for a policy instrument. Sames there are parallel
actions that lead to the same effect. Sometimesotien can have several
effects. Sometimes, there are various exogenowsa®wents influencing
the impact. And sometimes, there are long-lastimggicts of actions im-
plemented. This means that the evaluator has todagive when identify-
ing and visually depicting the cause-effect relafinthe policy theory.




Difficult to identify the most significant succeasd failure factors~or a
useful evaluation it is vital that the most sigerdiint success and failure fac-
tors are actually identified. This is not alwaysyeaince respondents can
have differing views and since each interview gituracan give different
results. It is therefore important to try to doubkeck the results as much
as possible. This can be done by using severabmegmts, by letting re-
spondents comment on results, by checking answamsspondents against
data from other sources and by discussing thetsesithin the evaluation
team.

Theory-based policy evaluation method demonstrateasat it can be also be
useful in the design phase of policies
Practical applicability of the method for policy kegis was tested in seven national
workshops that were organised within the framevadrthe AID-EE project. These
workshops showed that the method can also be alusef in the design phase of
new policy instrument as it forces policies makerthink about:
The whole implementation process;
The relationship and possible overlap with alreiadyruments already in place;
The crucial indicators that need to be monitored;
SMART objectives for the new policies. In which SIRA stands for
0 Specific: be as concrete as possible: what shouleth&ved with the
instrument?;
0 Measurable: targets should be quantified; qualgatwgets cannot be
measured at a later stage:
0 Ambitious: Does the target go beyond business adisu
0 Realistic and Acceptable: Is the target achievablbé given time-
frame, with the budget available? Is the targeeptad by the target
group?
o Time framed: Are targets set for a specific year® iAtermediate tar-
gets set in order to be able to monitor target jass)

Increased monitoring efforts are needed.

The evaluations showed that monitoring was incotegdla many of the policy in-
struments. Ideally, monitoring should be considexegiady in the design of policy
instruments. Monitoring of net impact and cost-efifeeness requires a well-
structured and continuous monitoring system. Ireotd assess the success and
failure of an instrument additional monitoring dateds to be collected, depending
on the type of instrument in question. Table S¥jdl@s an overview of the key
monitoring indicators for different types of polioystruments. However, even
though more attention needs to be put on monitpthegresources spent on moni-
toring should always be considered in relatiorhtodize of the policy instrument
and the possibilities of receiving monitoring data.
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Examples of in-
struments

Key monitoring information to explain success or fdure

Energy perform-
ance standards for
buildings

Number of checks carried out (permits, buildings)

Number of non-compliant permits / buildings

Number of sanctions

Changes in product range suppliers

Number, variety and (additional) costs of energgrgameasures
Number of buildings constructed according to stashda

Mandatory tar-
gets/tradable per-
mits (for certified
energy savings) for
energy companies

Number and type of end-users approached (for azatyy company)
Number and type of end-users that have implemeasedyy saving
measures based on activities (energy audits, teafebates, etc.) by
the energy company

Number, variety and (additional) costs of energyreameasures im-
plemented

Penetration levels of energy saving measures will@riarget
group(s)

Number of non-compliant energy companies

Number of sanctions

Amount of permits traded, price of permits andiliify of the market

Labelling of cars or
appliances

Share of cars/appliances that contains a label

Share of highly efficient cars/appliances in thesaatalogue
Share of consumers who recognize and understandtibe
Share of consumers who base their buying decisich@label
Number of sales of highly efficient cars/appliances

Market share of highly efficient cars/appliances

Financial / fiscal
instruments

such as soft loans,
subsidy schemes,
investment deduc-
tion schemes, re-
bates

Number/share of eligible actors that are familigthihe scheme
Number of eligible actors that apply for the scheme

Number and variety of rejected projects

Number, variety and (additional costs) of grantemjqrts

Market share of eligible measures / changes inymtognge of sup-
pliers (to determine free riders and spill-over)

Changes in energy tax / other financial incentivesergy prices

Energy audit

Number and quality of assigned auditors

Quiality of auditing tools

Number of audits carried out

Number of advised measures with acceptable paytiraelks
Number of recipients that implement recommendedavgments
Number, variety and costs of energy savings measmmglemented

Voluntary agree-
ments

Number/share of companies in the sector that sigmedgreement
Share of total sectoral energy consumption accduboteby the par-
ticipants in the scheme

Number of VA compliance plans




Examples of in- Key monitoring information to explain success or fdure
struments

Number, variety and (additional) costs of energyreameasures im-
plemented
Energy savings achieved with implemented projects

Co-operative or - Number of participants (buyers, suppliers)
public procurement | - Sales numbers of new product/technology
programme

IMPACT ASSESSMENT

Energy efficiency target set by the EC in principlecan be achieved

The results of the overall impact assessment aéntienergy efficiency policies
and potential ‘good practice’ policies confirm fwencipal feasibility of the Euro-
pean Commission’s targets to achieve energy sawhnge% by 2020 (Action Plan
for Energy Efficiency) and of 9% by 2016 (Directive Energy End-Use Effi-
ciency and Energy Services) compared to the reispduaselines. However, the
policies and measures analysed within the AID-Egtqot (20 case studies), if ap-
plied to all EU Member States, would only achiexgslthan half of this potential
(0.3% to 0.8%/year, depending on the field of aggtion and the policies ana-
lysed). Until now, in Europe, no country has achi&wmore than about 1% energy
savings per year compared to the baseline develupime some countries have
set higher targets for running and future periddierefore, it needs larger and ur-
gent political effort and ‘good’, ‘rational’ policglesign at all political-
administrative levels to achieve the 20% target.

In general, for the identification of a ‘good piiaet policy-mix aiming at achieving
such an ambitious target, and for the ex-ante sisged of its overall impact, pol-
icy makers should follow at least some generaktule
1. Make the policy model explicit.
2. Set specific targets to be achieved within spetifime frames, and identify
measurable indicators to be monitored.
3. Roughly estimate the possible impact of a posgibtkage of policy instru-
ments to achieve the targets set.
4. Decide on elements of the package based on
Analysis of market process chain: Who are the eglemarket actors?
What is the decision window they possess? Whatharacentives and
disincentives, barriers and obstacles they facefeWfolicy instruments
would be suitable to set further incentives andviercome disincentives,
barriers and obstacles? To what extent are therdiit policy instruments
in the package needed to set incentives to overtoengpecific barriers
and obstacles, and to mitigate or abolish the 8peflisincentives the dif-
ferent market actors / target groups face at theeoticoming stage of the
market?




Relevance of the action compared to the savingsnpiat and the degree of
complexity of the technical, organisation or bebaval energy efficiency
measure.
Evaluation of single policies and measures withimpackage if possible
and economically sensible or making use of evalnatalready carried out
in the past: What instruments are particularlyatife / efficient?
5. Thereby taking into account: Analysis of interligks between single policies
and measures within a package
6. Re-evaluate the impact (energy savings; benefitredi®s from the different
perspectives; etc.) of the policy package afteirttpdlecided on the different
elements.
7. Check consistency and completeness of the desipaliof package, the tar-
gets and indicators set, and the monitoring reqergs.

Against this background, ‘good practice’ (packag@$policies and measures in the
field of energy efficiency on the demand-side widentified in selected, larger
fields of application, namely in the household (&pres and lighting), the tertiary
(office buildings and equipment), the industry &s@ectoral technology) and the
transport ((car)passenger transport) sector. Re@ndations developed both for
the European and the national level is summariséigei following table:



(Car) Passenger Transport

European level

Standards, labels, harmonisatidaxefs

National level

Transport avoidance
Shift to more sustainable transport mode
Transport efficiency

Domestic Appliances and Lighting

European level

Standards, labels, harmonisatidaxefs

National level

General information and communicatiaudits, advice
Addressing households when contemplating/makingrehase
Addressing retailers / manufacturers

Office Buildings

and Equipment

European level

Standards, labels, harmonisatidaxefs

National level

General information, communicatiandits, advice, educatior
networks
Addressing decision makers in particular situatawhen decid-
ing on a purchase or renting of a building, onding refur-
bishment and/or on purchase or optimisation of@gent
Commitments, agreements or contracts (contractistty) re-
gard to increasing energy efficiency
Addressing architects, planners, contractors,ifacilanagers,
manufacturers

Cross-sectoral t

echnology in industry

European level

Standards, labels, harmonisaticaxes

National level

General information, communicatiaogdits, advice, networks
Addressing industry when contemplating / makingiechase
of technology
Commitments, agreements or contracts (contractuigy)re-
gard to increasing energy efficiency
Addressing planners, contractors, facility managaenufac-
turers
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The project calledctive Implementation of the propos&irective onEnergyEf-
ficiency (AID-EE) was initiated to support a sucsfes implementation of the pro-
posed Directive on Energy End-Use Efficiency andrgg Services and is sup-
ported within the framework of the Intelligent Egeffor Europe (EIE) Program of
the European Commission.

The AID-EE project has two main objectives:

1. Reconstructing and analyzing the policy implemeaitaprocesses for the pur-
pose of identifying and explaining key factors Ibehsuccesses and failures in
energy efficiency policies.

2. Actively disseminating knowledge on implementatiomnitoring and evalua-
tion of policy instruments in the field of energ§i@ency improvement
through (among others) an advanced course forypalakers, energy agencies
and energy companies.

$3% .'!
This is the final report of the AID-EE project. Then of the report is to present the

most important activities and main results of thgjgxt, and to identify some key
conclusions that can be drawn of the project.

$3(

In chapter 2, the evaluation method is introducsti explained, while in chapter 3
it is shown how theory-based policy evaluation bartonducted in practice. Chap-
ter 4, summarizes and discusses the main resoitstfre 20 case studies of energy
efficiency policy instruments. Chapter 5, presehésresults of the overall impact
assessment of current energy efficiency policiesptential best practice policies.
In chapter 6 it is shown how the policy theory banused in the design of new pol-
icy instruments. Chapter 7 discusses important tnong aspects related to the
evaluation of policy instruments. Chapter 8 is¢bacluding chapter, where the
main results of the AID-EE project are summarized a general discussion is pre-
sented of what can be learnt from the project.
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The evaluation method that has been used in theEdproject is the theory-
based policy evaluation. The main characteristichenry-based policy evaluation
are that it:
Sets up dheory on what are the expectedpacts of the policy instrument,
and which elements and implementation steps ahtteument are theauses
for these impacts. Thereby it makes policy makpeception and conception
on how a policy instrument functions explicit.
Like other evaluation methodologies evaluates it butcome of policy in-
struments, i.e., thiarget achievement(the extent to which a policy instrument
achieved its stated targets; also termed the ‘@ffmess’ of an instrumentgt
impact (the extent to which a policy instrument made fedénce compared to
the situation without a policy instrument), arwkt-efficiency(refers to the re-
lationship between the net impact and the amountarfey needed to achieve
this impact).
Evaluates thavhole policy implementation processand not only focuses on
final outcomes. This is done through the identifmaand quantitative analysis
of indicators for each step in the implementation process.
Analyses the maisuccess and failure factor®f policy instruments. This
means that besides the quantitative analysis, l#ajive analysis of the rea-
sons behind different developments is carried out.
Thereby provides insight omhy a policy instrument succeeded or failed and
how it can be adjusted (redesigned) in order taavpits effectiveness and
cost-efficiency.
At the same time, this analysis is evaluatirigether the theory on causes
and impacts is adequate or not.

%3% '

In an ideal policy cycle, policies are first forratéd, then implemented and ulti-
mately put into practice leading to energy saviddter a policy instrument or
programme has been implemented it should be mexitand evaluated, which
might lead to a reformulation or even an abolishnoéithe instrument. Ex-post
policy evaluation is an essential element in thesgiide reformula-



tion/reorganisation of policies (see Figure 1).

P :
v :
policy e,
formulation :
CYLLLLLL > . .
explicit policy
| 1 E ........ > theory
policy lgennnst _
implementation l possible
DA - reformulation/
operagora reorganization
: _ moce of policies
r : (indicators)
H A
policy
in practice i}
LETRLE » i )
monitoring/
e evaluation

%3(

A central element of theory-based policy evaluaisotine policy theory (se8ox

1). The policy theory is a way to describe how agoinstrument is expected to
lead to energy efficiency improvements. In the @otheory all the different steps
of the implementation process are depicted andhtiia success and failure factors
are identified. In Figure 2 an example of a potiogory is shown.

A policy theory can be either explicit or implicih the ideal case axplicit the-

ory is available. This means that the policy makerge clearly described how they
believe the policy instrument is going to work,gorio its implementation. Most
often, however, the theoryiimplicit and such a description is lacking. In this case
the evaluator has to try to reconstruct the pathepory.

Thefirst step to be covered by a policy theory is the initiatadrthe policy instru-
ment by a government agency andldst stepis when target groups carry out
measures to reach final energy savings. In betwbere can be any number of dif-



ferent steps, depending on the complexity of tHeEypmstrument. The advantage

of using a policy theory in the evaluation of instients is that it makes it easier
find out why the net impact of the instrument isafier or bigger than expected
(target under- or overachievement) or why costigficies differ from what was
expected. It helps finding the strengths and wesdag of a policy instrument.

/0 1 !

Cause-impact relationships The most important steps in the policy theory g
depicted in the form of cause-impact relationshipe first cause-impact
relationship is usually related to the launchinghef policy instrument or
programme (consisting of several instruments),thadast one to the carrying
out of energy saving measures by target grougsetineen there can be any
number of cause-impact relationships, dependingh@mromplexity of the
policy instrument (see Figure 2).

Indicators. For each step of the policy theory, one or modicators are iden-
tified in order to measure if the cause-impactti@aactually existed and if the
change that took place is due to the implementatighe policy instrument

(i.e. the policy instrument was the causal foréée indicators should be quan
tifiable if possible, but qualitative indicatorsncalso be useful.

Success and failure factorsi-or each step of the policy theory, the main fac
tors explaining the success or failure in the impatation process are identi-
fied. This information is mainly of a qualitativatare.

Relations with other policy instruments.An individual policy instrument of-
ten interacts with other policy instruments, whieim either reinforce or miti-
gate its implementation. In the policy theory thederactions are identified.
This can function as a base for further evaluatitine interlinkages between
the different policy instruments and the evaluatbpackages of policy in-
struments. It is recommended to evaluate the pplmkage in case it is not
possible to determine the isolated impact of alsiimgstrument (which is for
example the case with informative instruments)naddition to the evaluation
of the single policy instrument.

to
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The Energy Audit Programme (EAP) was launched B21@& was evaluated in
2005 using the theory-based policy evaluation. dimdit programme is not a
single instrument but actually a policy packageststing of an informative in-
strument (recommending energy saving measuresghraudits) and a finan-
cial instrument (a subsidy to companies in the #hguand service sectors whd
decide to carry out energy audits of their buildilng processes). From the en
ergy audits, saving potentials and saving measueeglentified. The compa-
nies and organisations then decide whether to catrgaving measures or not.

In the evaluation it was concluded that the EAPH®en a fairly successful in-
strument and in the evaluation a number of sucaeddailure factors were
identified and discussed. In Figure 2 the poligoity for the EAP is presented.
The main causes and impacts are (i) actions byriject co-ordinator to sup-
port energy auditing (tools, training of auditquepmotion, subsidies), (ii) con-
tracting of auditors to carry out energy audits) identification of energy sav-
ing potentials and (iv) implementation of energyisg measures. The indica-
tors cover such things as quality of training asmld, volume of audits, size of
saving potentials, quality of energy audits, corhpresiveness of monitoring
and size of energy saving measures implementedsddeess and failure fac-
tors were identified from interviews with projecamagers and some of the
main ones were a flexible planning approach, inctusf stakeholders in im-
plementation, positive interlinkage with other pglinstruments and a long
term political support.

The evaluation showed that the EAP had especiatyomg relation with the
Voluntary Agreement Scheme. When the VA Schemeimiesduced, it served
as a major boost for the EAP. Because of this gtrelationship, it is difficult
to determine the isolated net impact of the EAP.




Relationship with other

. Cause-Impact Relationship Indicators Success and Hafiactors
instruments

1. Ministry of Trade (MTI) introduces thg
Energy Audit Programme (EAP). Motiva
the implementing organisation.

n

2a. Motiva carries out various activities tp
promote and support energy auditing.
2b. Promotion campaign to make the EAP__ _,1 Quality and type of promotionf. _ _ .|Awareness of need of promoti

known. awareness of EAP. good relations with media.
uality of training; number of . .
M L o N R Q Y ng . L _ - | Not main focus of EAP; audito|
2c. Training and authorisation of auditorg. Pl persons authorised; competer|ce ; S
: responsible for training.
of auditors.
. . Flexible development; co-
2d. Development of energy audit models §- < - - Quality, relevance and [ -~ : . P !
L] o operation with stakeholders; r(
auditor's tools. usefulness of models and tools.

of Motiva.

3. Motiva introduces subsidies for energ|
audits.

Voluntary lAgreement"__ _': 4. Companies and organisations hire audf- - - -p . L - — | Connection to VA scheme; ley
scheme (introduced ; . Volume of audits. S )
1998). and energy audits are carried out. of subsidies; active promotior]|.

5. Saving potentials are identified [=--M

¥

Savings potentials in companips - .p| Comprehensive programme
and organisations. careful monitoring.

Share of audits that are

6. Motiva controls the quality of energyf= == -n controlled: quality of energy [ =~ -»| Tight quality co'n'trol a conscio
audits ) decision.
audits.
v
) Slu'b3|d|es for energy _ _ ¥ 7. Companies and organiastions carry Opit= = = p En.ergy saving measures car.ngq --»| Saving measures are voluntafy;
efficiency measures. . out; amount of energy saved; . . .
energy saving measures based on the enfergy . . . . economic (and other) incentives
(2) ESCO programme audits impact; effectiveness; cost- for target arouns
(introduced 2000). ) effciency. get groups.
I $ 3 ! 1% 1%






This chapter gives a guide to the practice of cotidg theory-based policy evalua-
tion. First, the six steps of theory-based poliegtieation are explained. Then,
some common problems that can be encountered velngsing out an evaluation
are discussed. The chapter is based on the rgpoidélines for the monitoring,
evaluation and design of energy efficiency politiegich has been published
within the framework of the AID-EE project.

(3% + '
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1. Make an initial characterisation of the policy nushent
—>» 2. Draw up a policy theory
3. Translate the policy theory to concrete indicatord identify
success and failure factors
4. Draw up a flow-chart of the policy theory
5. Collect information to verify and adjust the poliiteory
6. Collect additional information and analyse all agp®f the policy
theory (including target achievement, net impact ewst-
effectiveness)

Below follows a presentation of the six steps #hatuld be followed when con-
ducting theory-based policy evaluation. The intemis that the steps are carried
out in chronological order. However, it has to bmembered that each evaluation
situation is unique and the evaluator has to aideibte practical realities of the
specific situation. Therefore the six steps shtwdldeen as a way to help organis-
ing the evaluation process and not as rules theg twabe followed rigorously.

Step 1: Make an initial characterisation of the paty instru-
ment.

First, a general description of the policy instrumnie made with as much basic in-
formation as possible. The characterisation shooidain information on such
things as: objectives and targets of the instrupread-use areas and technologies
targeted, barriers to overcome (see Box 4) , thieghéhe policy instrument was
active, the policy context (see Box 5), target ggypolicy implementing agents,



available budget etc.
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Technical barriers. Options may not yet be available, or actors nay c
sider options not sufficiently proven to adopt them

Knowledge / information barriers. Actors may not be informed about
possibilities for energy efficiency improvement. tBey know certain tech-
nologies, but they are not aware to what extenteblenology might be ap-
plicable to them.

Economic barriers. The standard economic barrier is that a cereih-t
nology does not satisfy the profitability critedat by firms. Another barrief
can be the lack of capital for investment. Alsofte that the old equip-
ment is not yet depreciated can be considered asa@romic barrier.
Institutional barriers . Especially in energy-extensive companies there
not a well-defined structure to decide upon andyaaut energy efficiency
investments.

The investor-user or landlord-tenant barrier. This barrier is a represen-
tative of a group of barriers that relate to thet faat the one carrying out
an investment in energy efficiency improvement.(thg owner of an office
building) may not be the one who has the finarogefits (in this example
the user of the office building who pays the endyijy.
Lack of interest in energy efficiency improvementmay be considered as
an umbrella barrier. For the vast majority of astdne costs of energy are
so small compared to their total (production orszonption) costs that en-
ergy efficiency improvement is even not taken icwosideration. Further-
more, there is a tendency that companies, org@misaand households fo-
cus on their core activities only, and neglect pthatters which do not di-
rectly affect their core business. The other besrean then be considered
as derived barriers: e.g. if energy costs are samallcompanies, organisa-
tions and households focus on their core busingys they will not spend
much effort on improving the knowledge on optioosdnergy cost reduc-
tion.

n

Step 2: Draw up a policy theory

In this step a first draft of the policy theorydisawn up with the help of available
documents and, if needed, initial interviews wglewant actors involved in the de-
velopment, design and operation of the policy imstnt. Drawing up a policy the-
ory in practice includes documenting all impliaiidaexplicit assumptions in the
policy implementation process, and mapping thee@upact relationships includ-
ing the relationships with other policy instruments
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Information on the policy context of the instrumeah help to explain the suc
cess of failure in its implementation. Examplesssfies to focus on are:
Main characteristics of the general energy / climat policy. Gives a
background for the analysis of the specific politstrument.
Role of the instrument in the general energy / climte policy. Places the
policy instrument in the larger context.
Other instruments in the general / climate policy ad their specific
roles.
Initiation of the instrument (why, what, when). Addresses questions
about the reasons for putting the instrument isgla
Political support for the instrument. Addresses the question whether the
instrument was controversial or well accepted.

Step 3: Translate the policy theory to concrete indators and
identify success and failure factors

In the third step, the policy theory is translatedoncrete (quantifiable) indicators.
This means that for each assumed cause-impadgbreéat indicator is drawn up to
“measure” if the cause-impact relation actuallyktptace and to “measure” if the
change (or part of the change) that took placedusago the implementation of the
policy instrument (i.e. the policy instrument whse tausal force). This step also
includes the development of the necessary forntolaalculate the net impact, ef-
fectiveness and cost-efficiency. Finally, expededcess and failure factors are
identified and coupled to the indicators.

Step 4: Draw up a flow-chart of the policy theory

In the fourth step, the cause-impact relationsjritlieators and the success and
failure factors are visually reflected in a flowdhd&or an example of such a flow-
chart sed-igure 2.
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The success and failure factors can be of quifereifit nature for different pol-
icy instruments. Below are listed some issuesdlabften related to specific
success and failure factors:
Validity of assumptions of policy makers about thdunctioning of the
instrument. This issue is vital since wrong assumptions hartipeeffec-
tiveness of the policy instrument.
Clarity of instrument. Addresses whether policy makers have made a ¢lear
description of the goals and functioning of thernmsent or if ambiguities
exist.
Technical complexity of instrument. Explains whether the instrument is
easy to understand or if it contains complex detail
Stakeholder understanding and acceptance of instruent. The ques-
tions if stakeholders have properly understooduhetioning of the in-
strument, and if they accept the instrument, apoitant since they affect
the implementation and effectiveness of the insémim
Participation of stakeholders in the design and imlgmentation of the
instrument. Participation of stakeholders can have a relataheir under-
standing and acceptance of the instrument.
Role of implementing agencyThe competence, willingness and authority
of the implementing agency are important factorsafoeffective imple-
mensation.

Step 5: Verify and adjust the policy theory

In the fifth step, the policy theory is verifieddligh interviews with policy makers
and implementing agents and other actors involregte implementation and
monitoring of the policy instrument. After the iagation you make necessary ad-
justments to the policy theory. In most casesiiteisessary to repeat steps 2to 5 a
few times until a policy theory has been constrdicheit adequately depicts the
functioning of the policy instrument.

Step 6: Collect information and analyse all aspecisf the pol-
icy theory
In the final step the evaluator should:
Collect and analyse all available information tawdup the indicators.
Draw conclusions on the net impact, the targetea@ment and cost-efficiency
of the policy instrument using the formulas anddatbrs.
Analyse the main success and failure factors.
Make recommendations on how to improve the polsgrument, particularly
its effectiveness and cost-efficiency.
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Anyone who has carried out evaluation of publidgoinstruments knows that

there are many practical problems that make itadifif to exactly follow all steps

of the evaluation methodology. Below follows a ti§tsome typical problems that

can be encountered when using theory-based polaly&tion, together with short

comments on how they can be handled:
Lack of monitoring data. Lack of monitoring data is maybe the most common
problem in an evaluation. The best way to handiighto identify monitoring
needs already in the design of the policy instruraed include monitoring
from the outset. If this has not been done, newa daliection can be needed.
However, this can often not be done, due to ladlesburces or because the
data does not exist anymore. Lack of data willdéfane be a reality for most
evaluations. A discussion of the consequenceskfdadata for the results of
the evaluation is imperative.
Lack of time and resourcesThe lack of time and resources often mean that
compromises have to be made regarding data coltecfhis means that deci-
sions have to be made regarding what the focuseoévaluation should be.
Policy theory is not clear.Often, the policy theory is only implicit and thel-
icy makers may only have a vague idea of how tlieypmstrument is meant
to work. This means that the evaluators will havestonstruct the policy the-
ory themselves, which brings with it a risk of mitgrrpretation. Sometimes
there might be different opinions of what the ppliceory looks like. In such
cases it is especially important to double cheelkgiblicy theory with other
evaluators and with various respondents.
Difficult to determine cause-effect relationsThe cause-effect relations are
not always clear-cut for a policy instrument. Sdmes there are parallel ac-
tions that lead to the same effect. Sometimes oti@nacan have several ef-
fects. Sometimes, there are various exogenousajawehts influencing the
impact. And sometimes, there are long-lasting irtgpatactions implemented.
This means that the evaluator has to be creatieidentifying and visually
depicting the cause-effect relation in the poliogdry.
Difficult to identify the most significant successand failure factors. For a
useful evaluation it is vital that the most sigeéint success and failure factors
are actually identified. This is not always easycsirespondents can have dif-
fering views and since each interview situation giae different results. It is
therefore important to try to double check the tssas much as possible. This
can be done by using several respondents, byde#spondents comment on
results, by checking answers by respondents agéatastfrom other sources
and by discussing the results within the evaluatgam.
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This chapter provide the results of the overallysis of the 20 ex-post evaluation
studies on energy efficiency instruments which Hasen carried out in the frame-
work of the AID-EE project. From this overall ansilylessons are drawn for im-
proving energy efficiency policies in view of thér&€ctive on Energy End Use Ef-
ficiency and Energy Services.

*3%

A great variety of policy instruments are in placé&U Member States, on the EU-

level and countries outside the EU to stimulateg@nefficiency improvement in

different sectors. Within the project we aimeddaepresentative selection of in-
struments to evaluate, i.e. the selected instrustemtld be a good representation
of the great variety of different types of polieystruments applied in the different
sectors to improve energy efficiency. The followorgeria were applied for select-
ing the 20 case studies:

1. Selected instruments should be aimed at achievbgtantial energy savings
and/or be aimed at market implementation of eneffigient techniques at the
national level;

2. Selected instruments should be aimed at the impitatien of Demand Side
Management measures (i.e. we excluded e.g. CHBEig®)ii

3. Selected instrument should be applied in sectattsate covered under the
ESD-Directive;

4. Accurate break down of selected instruments amdffeyeht sectors,

5. Accurate break down of selected instruments amdfeyehnt types of instru-
ments, i.e. the total package of selected instrisr&ould be good representa-
tion of the existing variety of implemented instremts;

6. Some monitoring data should be available.

Table 1 presents the instruments, which were smleat case studies in the AID-
EE project. The instruments are grouped by typgastfument: regulation, finan-
cial, informative, voluntary agreements and promest. It must however be noted
that most instruments come in a package (e.g.aggalwhich is linked to infor-
mation campaigns and financial incentives) soitliatnot always easy to clearly
put the instruments in a specific category. Hettwe categorisation is somewhat
arbitrary.This also implies that we did not only assess iiddial instrument but in



most cases packages of instruments. In order esasehether the same success
and fail factors exist in other countries as wielt,a number of the instruments
country comparisons have been carried latre detailed information on the case

studies and country comparisons can be found ireAg I.

the profit tax
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Case Targeted Country
Sector
Stepwise increase of the Energy Performance Stdridanew | Households| Netherlands
buildings and Ser-
Including subsidies for demonstration projects vices
Energy Efficiency building regulation Households| Italy / Caru-
Mandatory and recommended measures to improveithe gate (prov-
ergy efficiency of new and renovated buildings ince of Mi-
Particular focus on gas and oil heated buildings lan)
Energy Efficiency Commitment (EEC) Households| United King-
Obligation on gas and electricity suppliers toreahdatory dom
targets for the promotion of energy savings inrdsdential
sector
_5 Rational use of energy public service obligation Households| Bel-
g Obligation on electricity grid companies to savergy at Services gium/Flander
= the end-use level (domestic and non-domestic) and industry| s
o Sensitizing and informing action + stimulating aatifinan-
cial support) towards target groups
Top Runner Households] Japan
Compulsory energy performance standards for atyasfe | Services,
products (domestic appliances, lightning, air cooders, Transport
cars etc.)
Obligation on having an energy manager Services Italy
To guarantee that companies which have an eneggy us | and Indus-
above 10000 toe/year (industrial, tertiary seatobove try
1000 toe/year (public sector) employ an expert déals
with the analysis of energy flows, promotes enefly
ciency measures etc.
KfW soft loan program Mainly Germany
_ Reduced interest rates for energy savings invesgnten households
-g modernize buildings
g Energy investment deduction scheme Services Netherlands
(I Fiscal instrument which allows companies to deghact of | and Indus-
their investment costs in energy efficiency equiptieom | try




make cars more efficient

Case Targeted Country
Sector
Local Energy Advice Program Households| Sweden
Enable every municipality in Sweden to employ aergn and Ser-
adviser vices
The task of the energy adviser is to give objectigeice on
energy savings and renewable energy to househatt®a
cal companies and organizations
Energy audit program Services Finland
Subsidies to companies and organizations to cairgmergy| and Indus-
audits for their buildings and processes. try
Closely linked to the Finnish voluntary agreemexttesne
Industrial energy efficiency network Industry Norway
Identification and realization of industrial energpvings po-
tentials
Network members can obtain grants to analyze tkengal
for energy savings and benchmark their performageénst
other companies
_g Energy concept for trade and industry sectors Services Germany /
g Concerted development of concrete and sector spevifas-| and Indus- | North Rhine
S ures for energy savings in small and medium siz¢ere try Westphalia
= prises
Individual Advice Services Services Germany /
To increase awareness and give advice to smaliraaiuim- | and industry] North Rhine
sized enterprises on energy savings options Westphalia
Energy labelling of domestic appliances Households| Netherlands
Including a rebate
Eco-driving Transport | Netherlands
Information campaign on the concept of eco-driiagergy
efficient driving) including , training of drivergco-driving
as part of the drivers’ curriculum, in-car devices
Federal Building Energy Efficiency Management (FEMP Public ser- | United States
- Variety of instruments to improve the energy eéfiay of vices in the
federal agencies federal sec-
Governance by example: setting an example for dibid- | tor
ing owners and consumers, providing a market guaigt
for new technologies and applying the federal bgyiower
to expand and focus demand for energy efficienogupcts.
$ Voluntary agreements on energy efficiency in tradé industry | Services Denmark
§ Part of the Danish Green tax package (green taxsjdies | and industry,
> & and VA-scheme)
% £ ACEA agreement Transport | Europe
§ Voluntary agreement with the European car manufarcguto




Case Targeted Country
Sector
Energy+ Households| Europe
‘g Co-operative procurement program of energy ageraeids
g research institutes to stimulate the market foldBEestic
§ cold appliances
g BELOK: Services Sweden
Procurement program for commercial buildings far de-
velopment of energy efficient systems and products

*3(

The AID-EE case studies focus on non-ETS sectersfalling under the scope of
the Energy End-use Efficiency and Energy Servicesdive. Figure 3 gives an
overview of the sectors which are covered by thecsed instruments, whereas in
figure 4 the target groups are given. The diffeecpetween these two can be best
explained with an example: a performance standarcekidential buildings affects
the energy use of trsector householdsut is targeted d@he stakeholders involved

in the building procesgarchitects, project developers), in figure 4 gatesed as
“manufacturers”.

Transport

Light industry

Services

Households

Number of case studies

12 14

éa!!




Government

Companies - service
& industry

Electricity/gas :I
companies

Manufacturers

Housing companies

Individual

number of case studies
consumers/households

In the selection of the AID-EE case studies a mgmtative distribution among
different type of instruments has been aimed &. Hbwever important to note that
most instruments come in a policy package (e.gilagign which is linked to
information champagnes and financial incentivesiictv makes it sometimes
rather difficult to clearly put an instrument irspecific category. In 14 case studies
(part of) the policy package has been evaluatedreds in 6 case studies the
evaluation focused on a single instrument in tHeppackage. This is visualized

in Table 2.
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Energy performance standard for buildings (NLD) X X X X X
§ |Building regulation (ITA) X
& [Top Runner (JAP) X
qg; Energy Efficiency Commitment (UK) X X
@ JMandatory targets on energy consumption (BEL) X X
Obligation on having an energy manager (ITA) X
g % Soft loans for building modernization (GER) X X
L. < JEnergy investment deduction scheme (NLD) X X
Labeling of domestic appliances (NLD) X X
Local Energy Advice (SWE) X
é Energy audits program (FIN) X X
€ [industrial energy efficiency network (NOR) X1 X1 X
S |Energy concept for trade and industry sectors (GER) X X X X
£ |Eco-driving (NLD) X X X X
FEMP (USA) X X XTI X[ X[ X X X
Individual Advice Services to SMES(GER) X X X X
« |Voluntary agreements on energy efficiency (DEN) X X X X
> |ACEA covenant (EUR) X
E § gEnergy+ (EUR) X X
i S5 YBELOK (SWE X
X = instrument(s) evaluated in the AID-EE case &sid
= instruments linked to the evaluated instrum®r(golicy mix)
*3* ]

Figure 5 shows the extent to which it was posdiblessess the energy savings im-
pact, the target achievement, critical indicat@tednined in the policy theories
developed for the instruments, the side effectsthaaosts. The main observation
from the case studies is that most instrumentsdaadmprehensive monitoring
system. The availability and quality of monitoridgta turned out to be much lower
than expected at the start of the project. Datssess target achievement and en-
ergy savings impact were available for roughly lodlfhe evaluated instruments.
Quantitative information on indicators that coulglain success or failure is
hardly available. For 17 of the evaluated instrursdigures on government costs
were available. Information on costs for end-useis society were only available
for a small number of the evaluated instruments.




Possible to identify end-user & society cos

Possible to identify government costs

Possible to evaluate critical indicatofs |

Possible to evaluate target achievement |

Possible to evaluate net impa|
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Number of case studies

0O 2 4 6 8 10 12 14 16 18
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In this section an overview is given of the targelfsch have been set for the 20
selected instruments/packages. A target was defisegecific objective either
guantitative or qualitative that has been setatithe the policy instrument was
introduced. In addition for each instrument/packigg¢arget achievement will be
addressed. Target achievement was defined as tityet éx which a policy
instrument achieved its stated targets.

Figure 6 provides an overview of the variationdrget setting. The case studies
show that only 7 instruments/packages have a diggh{energy savings) target,
whereas 13 instruments/packages do not. Six ingtsyaim at C@emission re-
duction and the remaining 7 only qualitatively mentthe objective to save en-
ergy.

The case studies show that only 5 instruments fonwEnergy savings only and do
not explicitly seem to have other objectives, sgere 7. Energy savings policies
and CQ emission reduction policies can often not be sdpdr In 7 case studies
CO, emission reduction is the primary objective (dee &igure 6) and it is
mentioned as additional objective in 3 case studiesket transformation is an
important additional objective in 7 case studies.



No quantified energ
savings target

CO2 reduction target
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savings target

Number of case studies
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Table 3 provides details for the case studies waluated period, type of target set
and an assessment of the target achievement. Botarget and target
achievement are marked with colours:

Blue: quantified target set




Green: target has been achieved or overachieved.
Red: target has not been achieved.
Orange: target year has not been reached yet;arnghether target

achievement is on track.
Yellow: due to a lack of a quantified target, targehievement cannot be

Regulation

assessed.
# + % !
& ! 11 |
Eval .
Case no. / Instrument vg uated Target achievement
period
#2 Energy performance
standard for buildings 1996-2004
(NLD)
o ) It is not yet possible to
#7 Building regulation 2003-2005 assess target
(ITA) achievement.
#4 E Effici
nergy Efficiency 2002-2005

Commitment (UK)

#20 Mandatory targets on
energy consumption (BEL)

2003-2004

#18 Top Runner (JAP)

Monitoring of energy
#9 Obligation on having an consumption and e
1999-2 . . N f
energy manager (ITA) 999-2003 implementation of EE 0 quantified target
measures
Ex-ante evaluation: 2-2.5
®© | #3 Soft loans for buildin .
§ modernization ( GIlEJII?)I g 1996-2004 | Mton CO2 reduction in the
‘% period 2002-2005
S _ Save energy and accelerat
@ | #10 Energy investment 1997-2004 | the market deployment of | No quantified target
iL | deduction scheme (NLD) EE technologies




Evaluated

Information

Case no. / Instrument . Target Target achievement
period
. . In the period 1995-

#1 Labell fd t . .

i l; ni;g%ﬁwg’mes ' 16052004 | 03 Mton CQin the period | 2004 0.3 Mion CO2

PP 1999-2010 reduction has been
(+ rebate) .
achieved.
#5 Local Energy Advice 1998-2004 Provide energy advice to 0o SRR e

(SWE)

households

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

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

1992-2004

Private services: 80% of
building volume should
have been audited in 200

Industry: 80% of energy u
should have been audited
2005

#13 Industrial energy
efficiency network (NOR)

1996-2004

Raise awareness for savin
energy

No quantified target

#14 Energy concept for
trade and industry sectors

1996-2003
(evaluated

Sensitizing SMEs for the
issue of EE

No quantified target

(GER) period Concerted development of
ongoing) concrete and sector specifi
EE measures
1990-2005 | Inform on innovative
#19 Individual Advice (evaluated | Procedures gnd installation
Services (GER) period and on funding programme
ongoing)
Ex-ante evaluation CO
#15 Eco-driving (NLD) 2000-2004| reduction: 0.8 Mton by
2010 (0.4 in 2005)
30% reduction of energy
#17 FEMP (USA) 1085-2004] CONSUMPLION per square

meter in the period 1985 t
2005.

No quantified target




Case no. / Instrument

Evaluated

Target

_ period
c
£ jile:]/;)rluntz;f)ilc?grie?sg:\ls 1996-2003 | 1+ Mton CO2 reduction in
9 9y y the period 1996-2005
5 | (+ subsidies)
g CO, reduction target is 14
5 .
€ | #16 ACEA covenant (EUR)  1998-200] 3" SO/KM In 2008 for the
2 new car fleet (compared to
> 186 gr. CQ/km in 1995)
Assist manufacturers in
label revision
*qg'; #6 Energy+ (EUR) 1999-2004 Speed up the market
GE) introduction of high
5 efficient fridges
§ Earlier market introduction
a
f EE t
#8 BELOK (SWE) 2001-2005| O EE systems and produc

(showing at least 20% EE
improvement)

The table shows that:

Target achievement

In general for regulatory instruments and voluntgyeements quantified
targets are set, whereas this quantification lémkmost of the informative

instruments.

Six of the evaluated instruments reached theit fanget:
0 Except for the building regulation in Carugatelyitar which
evaluation results are not yet available, all ottmmative
instruments have reached their target.
0 The primary aim of BELOK and Energy+ (both procuesm) is to
realize a market transformations, i.e. acceletaenarket
introduction of energy efficient products. Althoutife exact
acceleration has not been quantified, one coutd ttat the
instruments achieve their targets.
The US Federal Energy Management Programme narroiglyed its 2005

target.

The Finnish energy audit program did not reacleitget regarding the private
service sector. One of the main reasons is tha¥ ghecheme, which turned out to
be crucial for the success of the audit prograns, mvare focused on the industry.
The Dutch eco-driving program will not reach itteirmediate (2005) target of 0.4
Mton CG; reductions as in the period 1999-2004 only hathaf target has been

actually achieved.

It is unclear whether the ACEA agreement will retted 140 gr/km target due
to marketing trends that favour developments of aaterms of speed, power



and security, leading to bigger and heavier cars.

For the German soft loan program no specific tangstbeen set. However,
two ex-ante evaluations have been carried outfif$teone in 2000 estimated
the impact on 5-7 Mton COeduction (period 2002-2005). In 2004 this was
adjusted to 2-2.5 Mton emission reduction (sam@éggrThe evaluation of the
instrument for the period 1996-2004 shows onlyZL BMton emission
reduction (corrected for free riders).

The case studies have shown that quantitativettaage crucial for assessing target
achievement. Without quantitative targets it rersainclear whether the instrument
has been effective or not. As targets are theimtgpbint for effective and efficient
policy making, it is recommended to set SMART tésgevhere SMART stands

for:

Specific: be as concrete as possible: what shoulch&ved with the
instrument?

Measurable: targets should be quantified; qualgatvgets cannot be
measured at a later stage.

Ambitious: Does the target go beyond business ad?isu

Realistic and Acceptable: Is the target achievablbé given timeframe, with
the budget available? Is the target accepted btatiget group?

Time framed: Are targets set for a specific year® idtermediate targets set in
order to be able to monitor target progress?

A few examples of SMART targets are given in Tahle

#

$0 ! 1:# !

Type of instrument | Examples of SMART targets

Energy performance S: Focus on specific product or product group
standard M: Performance characteristics aimed for / set basel

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

R: Best available product is accepted by the taygmip

T: Set clear target period

Subsidy scheme S: Focus on a specific target group and on spettibnologies

M: Quantified energy savings target / set baseline
A: Minimize free riders

R: Link the savings target to the available budget
T: Link the energy savings target to a target period

(Voluntary) S: Focus on a specific target group

Energy audit

M: Quantify the targeted audit volume (m2, numbecafipanies
% of energy use etc.) / set baseline
A: Encourage to implement recommended measurede.g.




offering financial incentives.

R: Ensure that sufficient qualified auditors haverbassigned an
financial incentives are in place to carry out adi

T: Link the quantified target to a target period

For most instruments quantitative targets are setdr the targeted end-year of
the instruments and mostly no targets are set fomtermediate years.

Targets are often set for a future year and, asutr the pathway to target
achievement often remains a black box: Does theumgnt provide the same
amount of savings each year (linear savings) osavangs accelerated in the
course of the target period (exponential savings¥therefore recommended to
set intermediate targets in order to monitor tapgegress more closely.

/04< 0 Pl I

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

Instruments that are part of a policy package ofterack well-defined

subtargets

In most cases the evaluated instruments are parpoficy package and a target is
set for this package. After determining the impeEdhe package in the evaluated
period, one can conclude whether a target hasdseaved or not achieved. Both
in case of underachievement and overachievemeahedfrget it is useful to
investigate where the package has failed and whkeas been successful. It can be
helpful to have quantified subtargets for eacthefihstruments in the policy
package. These subtargets are preferably linketliah as possible to the intended
outcome of the instrument. A good practice exarpke well-defined subtarget
from the case studies comes from the Finish En&rmgit Programme, which

forms a policy package with the Voluntary Agreem&aoheme, see Box 8.
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In the Finish Energy Audit Programme the targdébimulated as a percentage
of the building volume (public & private services)energy use (industry) that
should be audited. This sub-target is more clogaked to the instrument (en-
ergy audit is meant to inform companies about gneaging options) than a di-
rect energy savings target would be. The energyngavesulting from the en-
ergy audit program are based on the share of reemtiet measures that havd
been implemented and only indirectly based on thit étself. To put it in other
words: the audit program could be successful éadjé¢ted companies have been
audited), but the impact in terms of energy saviowsdd be zero (none of the
recommended measures have been implemented)slaexineme example, ad-
ditional instruments (e.g. financial incentivesaoroluntary agreement) are
needed to persuade the comps to implement the commended measur

*30 5

Impact (in the literature also referred to as @feness) of a policy instrument was
defined as the extent to which a policy instrummaate a difference compared to
the situation without a policy instrument (businassisual). Business as usual is
defined as the development of energy consumptiomddd in absence of the
evaluated (package of) policy instrument(s). Thpaot was corrected for free rider
effects. Other dynamic side effects like rebouridaté and spill over effects were
not taken into account due to lack of data. Tateirgy use of the targeted sector
was taken from the European Energy and Transpertds 2030 (EC, 2003).

Total _energy_savings_impact* (PJ)

end_ year_ evaluation

IMPACT (%)

evaluated_ period

- Period(year9 * Total _energy_use_targeted sedor

end_ year_ evaluation

(PJ)

* Total energy savings impact corrected for freferieffects

Figure 8 provides an overview of the net impaclized by the selected instru-
ments. Outcomes are given in final energy savingisaadress:
The net energy impact (final energy savings) redlin the evaluation period
compared to a reference situation, see Figure 8.
The average final energy savings per year in thdéuation period (net impact
divided by the number of years for which the instemts is evaluated).
The average relative energy savings per year iethkiation period (average
savings per year divided by the final energy uséhefsector in the respective



country in the final year of the evaluation pefjod his figure provides insight
on the relative impact of an instruments and therdmution to energy savings

in a sector.
200 | Effect of autonomous
1804 | efficiency improvements
| (including the free riders
160 . and existing policies
Business-as-Usual energy Llse
140 1 ) ) )
I Net impact of investigatt
@ 120 policy (including spill-ovg
i and other dynamic effects
R 1
> 100 and corrected for rebound
c ] effects)
w80 Monitored actual energy use
60 -
40 1
20 -
0 T 1
1990 1995 2000
Evaluated period
5 + !

The relative energy savings have been indicateld ealkours to highlight the dif-
ferences in energy efficiency improvement betwéenstruments.

Red: < 0.1%

Orange: between 0.1% - 0.3%

Green: > 0.3%

Yellow: unknown

Comparison of the figures (in terms of ambitiomet impact) should however be
done carefully:
Some instruments (such as the procurement prograjranenot focus on
maximum short term energy efficiency improvemeitteyf merely focus on
market transformation which in the long term migdgult in significant sav-
ings.
In some sectors / countries there is relativelytaf “low hanging fruit” to
harvest. This refers to energy savings measurdashwiave highly favourable
cost-benefit ratios for the end-user, but are mpiémented due to other barri-
ers. The more low hanging fruit, the more likelgthienergy efficiency im-
provement rates could be realized.
Some instruments focus on just a small part osdwtor, which makes the en-
ergy efficiency improvement rate at sectoral leagher small. An example is

! ! ! !
! $=9 # 1 # 1&&



an energy performance standard for new buildingsmbnly slowly pene-
trates since the demolition rate in most counigeather low.

Country specific circumstances such as climatee tfdindustries, average age
of technology highly determine the energy efficieaad could explain differ-
ences in energy efficiency improvement rates betveeeintries.

Side effects are difficult to quantify for mosttbe instruments because of lack
of data. For the financial instruments estimategthmeen made on the amount
of free riders. Uncertainties in these figuresratber high, since it unclear
what would have happened in absence of the instrume

Uncertainty is further increased by a lack of momitg data and assumptions
on “real-life” performance of energy savings measu@actual energy effi-
ciency performance, operational hours, use of mgkland appliances etc.).
For seven of the case studies the net impact cmiltde determined due to a
lack of monitoring data.

For some of the instrumerdgata have not been collected at all.

0 An example is the Italian obligation to appointearergy manager.
In order to determine the impact of this instrumeame needs to
know which energy efficiency measures have beeiteimgnted
due to the work of the energy manager (where oaeldmote that
interaction with other energy savings instrumentsmost proba-
bly be there).

For other instruments some of the monitoring degana@ssing.

0 An example is the Japanese top runner programneeefiérgy
impact cannot easily be determined since publiermétion on the
sales volumes of these products is missing asasdthe actual use
of the products (for the latter estimated valuesused in general).

o Also for building codes it is often difficult to tlrmine the net im-
pact. The actual energy performance of buildingslire more
than the energy performance of the building sleelhsumer be-
haviour, weather conditions etc. all influence attnergy con-
sumption. Impact calculations are mostly basecherenergy per-
formance standard in force (compared to a refejeaue the
amount of buildings constructed according to ttasmdard. Both
non-compliance with the code and the actual impreme of en-
ergy efficiency in new buildings (compared to tbé&rence) could
result in an overestimation of the calculated impBae to this,
impact uncertainty ranges could be significant. &ftainty could
be reduced by field tests in which compliance isciied.



Annual savings

Case no.
Instrument

Evaluation
period

Net impact
(final en-

ergy)

Uncer-
tainty

PJ %

Regulation

#2 Energy
performance
standard for
new buildings
(NLD)

1996-2004

6 PJ

+1- 4 PJ

0.7PJ

#4 Energy Ef-
ficiency Com-
mitment (UK)

2002-2005

~26.7 PJ

high

~8.9 PJ

#20 Manda-
tory targets on
energy con-
sumption
(BEL)

2003-2004

~2.6 PJ

high

~1.3 PJ

Financial fiscal

#3 Soft loans
for building
modernization
(GER)

1996-2004

22.5-31.5

PJ

high

2.5-3.5
PJ

#10 Energy
investment
deduction
scheme
(NLD)

(+ VA
scheme)

1997-2004

115PJ

high

1.4PJ

#1 Labelling
of domestic
appliances
(NLD)

(+ rebate)

1995-2004

1.7PJ

high

0.2PJ

Information

#5 Local En-
ergy Advice
(SWE)

1998-2004

Unknown

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

1992-2004

24 -29 PJ

High

1.8-2.2
PJ




Annual savings

Net impact | Uncer-
(final en- tainty PJ %
ergy)

Case no. Evaluation
Instrument period

#13 Industrial
energy effi-
ciency net-
work (NOR)
#14 Energy
concept for
trade and in- | 1996-2003 | Unknown - - -
dustry sectors
(GER)

#19 Individual
Advice Ser-
vices for
SMEs (GER)
#15 Eco- 0.3-0.6
driving (NLD) 2000-2004 | 2.2 PJ +/-0.8 P P
#17 FEMP
(USA)

1996-2004 | 6 PJ High 0.6 PJ

1990-2005 | Unknown - - -

[

1985-2004 High

#11 Voluntary
agreements on
energy effi- 1996-2003 | ~9.6 PJ High ~12P
ciency (DEN)
(+ subsidies)
#16 ACEA

covenant 1998-2003 | ~95 PJ High ~12 PJ
(EUR)

Voluntary agreement

F 1O~

#6 Energy+
(EUR)

Ccure

1999-2004 | ~0.36 PJ High ~0.1P

" These figures exclude surplus savings which cardpesferred to the next period.
For EEC the net impact including surplus savingsams to 48.3 PJ, annual sav-
ings to 16.1 PJ and 0.9% respectively (correcteftéerider effets). For the RUE
obligation in Flanders net impact amounts to 4.4ifl& energy, annual savings to
2.2 PJ and 0.3% respectively (not corrected fariders).

” Range reflects different estimates for amountes fiders



No clear differences can be observed in savings ftire different types of in-
strument

The case studies show clear differences in theadmmergy efficiency improve-
ment rates. However, no clear conclusions can &e&rdon differences in savings
between different types of instrument, see Figui@rée should note that for some
instruments the results are given for the poliagkpge and not the individual in-
strument.

The Dutch energy performance standard shows a lom@ovement rate than the
other regulatory instruments, the Energy Efficie@mmmitment in the UK and the
Rational Use of Energy Obligation in Flanders. slisimainly due to the target
area of this instrument: only new buildings areraddged, whereas the energy effi-
ciency rate is calculated for the whole sectoruaty, this shows the slow re-
placement rate of old buildings and emphasizesidieel for energy efficiency in-
struments for existing buildings as well.

Energy+ procurement program (EUH

ACEA covenant (EUR) _'_>—'—<

Green Tax package (DE —— ——
b I I
Energy audit program + VA scheme (FINg ——
b | |
; e
FEMP - governing by example (USA)
Ecodriving program (NLD) :: B Procuremen
O Information
Industrial Energy Efficiency Network (NOR]
OVA-scheme
Energy labeling appliances + rebate (NL @ Financial
Energy Investment Deduction Scheme (NL| L W Regulation
KfW soft loan program (GER
Energy performance standard new buildings + dematist (NLD)
Energy Efficiency Commitment (UK]
. o 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 improvenaasy which is in line with the

common knowledge that accelerating energy effigiemprovement in the trans-
port sector by means of policies is hard (see EigQ).



Energy+ procurement program (EUR)
—1—
ACEA covenant (EUR)
1 —i
Ecodriving program (NLD)E
Green Tax package (DE [
Energy audit program + VA scheme (FI
Industrial Energy Efficiency Network (NOR]
Energy Investment Deduction Scheme (NL L
FEMP - governing by example (US -
o . OTransport
Energy performance standard new buildings + dematiet (NLD) | O industry
KfW soft loan program (GER B Services
_ O Households
Energy labeling appliances + rebate (NLE’
Energy Efficiency Commitment (UK |
. o ‘ 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%

Almost no instruments are in place that exclusivelyocus on the service sector

It is striking that all instruments that target gervice sector also address either in-
dustry or households (the one exception is the BIE program). Instruments that
exclusively focus on the service sector are raegaBse the service sector is com-
monly known as a difficult sector for realizing egy savings, it would be interest-
ing to analyse whether service sector specifictnsents would show larger im-
pact than cross-sectoral instruments.

Most instruments in policy packages are reinforcingzach other, however, em-
pirical evidence for this is weak.

All evaluated instruments are part of a policy @k Often these links are in-
tended and meant to increase the impact of theenpastkage with respect to en-
ergy savings. Sometimes it is difficult to deterenthe isolated impact of a single
instrument in a policy packag®formative instruments, which are generally im-
plemented to support other instruments, constdwgeod example. Their isolated
impact is generally small or even zero. Howevethlegulatory and financial in-
struments as well as voluntary agreements would@&asb effective without in-
forming target groups on their obligations, finatdienefits etc. An example is
given in Box 9.
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The case of energy labeling in the Netherlandstitatess an interesting exam-
ple. It can be questioned whether labeling as gysinstrument would have hag
a substantial impact in the Netherlands. High effitappliances are more ex-
pensive and are probably not attractive for consamihout additional poli-
cies (subsidies and/or eco-tax). What happenedtagantroduction of the en-
ergy label (and a subsidy scheme linked to it) thasthe market share of en-
ergy efficient appliances increased rapidly andficient appliances were re-
moved from the market. This happened at higher pattee Netherlands than
elsewhere in Europe. In this case the policy paekagnts up to success. In
Sweden no subsidy scheme was linked to the labgellinrrent penetration of
high efficient appliances is comparable with pesi&in in the Netherlands.
Market tranformation, however, came at a laterestagd might have benefitted
from policies introuced in other countrie

In general, instruments can reinforce or weaketigate) each other. Mitigating
side-effects can take place when energy policyunstnts interact with other pol-
icy areas such as infrastructure, regional devedspnindustry policy etc.

In the AID-EE project we did not analyse the reinfiog or mitigating effect of in-
dividual instruments in a policy package, i.e. \@amot proof whether a specific
action was redundant or not. Literature on thefoeting or mitigating effect of
policy instruments is scarce.

*3/ "

Cost-effectiveness (in literature also referredgcefficiency) refers to the relation-
ship between the energy savings impact and the @inabunoney needed to
achieve this impact. Cost-effectiveness is thedddined as the amount of money
needed per unit of energy saved (euro/GJ). Indle studies we tried to determine
the cost-effectiveness was determined from thriferdint perspectives: i) the gov-
ernment, ii) the end user, and iii) society. Howedee to limitations it was impos-
sible to make a useful comparison of the caseedusti the cost-effectiveness from
the perspective of the end-user and society.



The cost figures presented in this chapter shoailcabefully interpreted as they
could lead to wrong conclusions. Instruments thatrelatively cost-efficient
(low costs per GJ saved) are not by definitiondsetian those instruments witlp
high costs per GJ saved. That would mean thataisgylinstruments would
always be preferred over subsidy schemes for ima#tin energy savings
measures, which is of course not true. The chaicegecific type of instru-
ments under typical circumstances will be dealhwitsection 6.

Costs for the government are defined as all experadi that have been made by
the government, which can be related to the impigat®n of the evaluated energy
efficiency policies. Government expenditure incleitd@dgets for subsidies, grants
for research and development, costs for monitcaimdjthe administrative machin-
ery. But this also includes reduced governmentrimedue to fiscal measures and
lowered energy tax income. The cost-effectivenesshie government is calculated
by (i) depreciating the total government expenditusing the social discount rate
of 4% (by depreciating the cost for the governntkatfact is taken into account
that the government is profiting several years fftenonce-only spending), and
(i) dividing depreciated costs by the energy sgsiimpact corrected for side ef-
fects like free riders and rebound effects

a* Government exp
DEnergy_saving_impact_corr

Cost- eff

government

Where:
Cost-eff = cost-effectiveness for the society (£83)
a*Government_exp = annual capital government exgarelapplying a social
discount rate
DEnergy_savings_impacbrr = annual saved (primary) corrected for frelerri
effects\

Table 6 provides an overview of the costs the gowents made for a number of
the evaluated instruments. Where actual cost daka budget figures have been
used. The table shows the total costs during thiiation period and the annual
Ccosts.

The cost figures presented in this chapter shoailchiefully interpreted as they
could lead to the wrong conclusion. Instruments &ne relatively cost-efficient for
the government (low costs per GJ saved) are ndefigition better than those in-
struments with high costs per GJ saved. That woddn that regulatory instru-
ments would always be preferred over subsidy schdarénvestment in energy



savings measures, which is of course not true chbée for specific type of in-
struments under typical circumstances will be dedh in Chapter 6.

The following case studies are not included becaosaformation is available on
the costs for the government: Building regulatiGarfugate, Italy), ACEA cove-
nant (Europe), Top Runner (Japan).

For a number of the instruments (Danish VA-schdingch Energy Performance
Standard for new buildings, Dutch Energy Labellifiglomestic appliances, the
Dutch Ecodriving program and the Dutch energy itmesit deduction scheme) the
government costs include the lost revenues fromstakor some of these instru-
ments it has possible to show the influence ofehest revenues on the cost-
effectiveness (higher range including lost revenloeger range without lost reve-
nues).



# 2 < 11 | I
Total C(.)St_
: Annual | effectiveness
Evaluation | govern-
Case no. eriod ment costs | government
Instrument P [Mil- [€/GJ
costs lion €] | final ener
[Million €] %y
saved]
#2 Energy performance standard
for new buildings (NLD) 1996-2004 13-88 1-10 0.3-1.8
< | (+ demonstration subsidies)
9 . . o
5 #4 Energy Efficiency Commit 2002-2005 15 05 ~0.01
3 | ment (UK)
[0} -
o | #20 Mandatory' targets on en 2003-2004 <1 <05 ~0.04
ergy consumption (BEL)
#9 Obligation on having an en- 1999-2003 0.5 ~0.1 unknown
ergy manager (ITA)
I #3 Soft loans for building mod- 100 -
S = o 1996-2004| 900 - 1750 -10
% S ernization (GER) 200 3
0 .
C = -
= #10 Energy investment deduc 1997-2004 350 a4 38
tion scheme (NLD)
#1 Labelling of domestic appli-
ances (NLD) 1995-2004| 230-375 23-37 17 - 27
(+ rebate)
#5 Local Energy Advice (SWE 1998-2004 ~48 ~8 urvkimo
#12 Energy audits program
(FIN) 1992-2004 ~36 ~3 ~0.2
< | (+ subsidy and VA-scheme)
'% #13 Industrial energy efficiency
e + ;
£ | network (NOR) + grants for poy  go0 56004|  ~135 15 02
« | tential studies and investment
support
#14 Energy concept for trade
: 1996-2003 ~1.5 ~0.2 k
and industry sectors (GER) unKnown
#19 Individual Advice Services
1990-2005 <25 ~0.2 k
to SMEs (GER) tnKnown
#15 Eco-driving (NLD) 2000-2004 35 - 187 7-3 3 -
#17 FEMP (USA) 1985-2004 <400 ~20 ~10
- b #11 Voluntary agreements on
3 = energy efficiency (DEN) (+ sub 1996-2003 <250 ~31 ~3.2
Y sidies)
9
- 3 | #6 Energy+ (EUR) 1999-2004 <2 ~0.7 ~0.3




Cost-
Total .
. Annual | effectiveness
Evaluation govern-
Case no. eriod ment costs | government
Instrument P [Mil- [€/GJ
costs lion €] | final ener
[Million €] %y
saved]
#8 BELOK (SWE) 2001-2005 ~2 ~0.5 unknown

" Calculated for Flanders.

" Between 1996 and 2003 seven energy concepts ferdtit trade and industry
sectors have been developed.

™ Calculated for North Rhine Westphalia.

Investment subsidies and voluntary agreements comtzed with investment
subsidies are relatively expensive per GJ final engy saved, whereas regula-
tory instruments are relatively cheap.

Figure 11 shows that from the government pointiefwinvestment subsidies are
relatively expensive, whereas regulation is re@dyixcheap. Both the voluntary
agreement in Denmark and the Dutch eco-driving ranoghave relatively high

costs per incentives which are closely linked &sthinstruments. This is no sur-
prise and GJ energy saved because of the subBgtiasshould not lead to the
conclusion that governments should focus on regulah order to keep their pol-
icy cost-efficient. The choice for financial or tégtory instruments should always
link to typical circumstances that either favounaincial type or regulatory type of
instrument. This strongly links to the costs fodaisers and society as well.
Therefore, a full analysis of the costs for the-aadr and society as a whole should
be taken into account as well. For most of theimsénts this requires an increased
attention for monitoring.

Uncertainly in the calculated cost-efficiency for he government is high.

The uncertainty in government’s cost-effectivenagmbers are relatively high (see
error bars in Figure 11) This is mainly due to uteaties in the net impact as-
sessment but also due to uncertainties in actsldaga. With respect to imple-
mentation costs for the government often only btglgee available. The difference
between budgets and actual costs is often unknown
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Energy+ procurement program (EUR)

Green Tax package (DENE:

Energy audit program + VA scheme (FIN)

Ecodriving program (NLD)

Industrial Energy Efficiency Network (NOR

Energy labeling appliances + rebate (NL|

il

Energy Investment Deduction Scheme (NL

KfW soft loan program (GER W Progurement

OVA-scheme

o . O Information

Energy performance standard new buildings + dematist (NLD) B Financial
O Regulation
Energy Efficiency Commitment (UK
Rational Use of Energy obligation (BEL])
5 10 15 20 25 30

euro per GJ saved
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There is no such thing as the “best” policy instemtn The impact which can be
achieved with energy policies depends more on¢is&yd of an instrument and the
way it is implemented than the type of instrumdihis does not mean that in the
existing context a certain type of policy instrumamould be more appropriate than
the other. This depends e.g. on the market batoevgercome, the characteristics
of the target group and country-specific factoxdidy theory can guide policy
makers in choosing the most appropriate policyumsént and in selecting suppor-
tive instruments which are needed to enhance effawss and efficiency.

Table 7 provides an overview of the typical circtamses when to apply a specific
instrument. The table also indicates a number efiip characteristics that deter-
mine the success of an instrument. These charstatercan guide the evaluation of
policy instruments and provide insight in the sgttis and weaknesses. When
characteristics lack or are insufficiently dealthyimprovements can be proposed.



# 4 8 P

Type of instrument
[AID-EE case study]

Typical circumstances in which to apply this
instrument

Characteristics that determine the success (targetchievement, cost-efficiency)

Energy performance
standards for build-
ings, cars or appliances
[case 2, 7, 18]

When dealing with a target group which ig -

1)unwilling to act (e.g., voluntary agree-
ment not fulfilled), or

2)difficult to address (e.g., land-lord — ten;
ant problem)

When aiming at removing the worst prod-

ucts or services from the market

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

Is the target group well prepared / sufficientlyllekl to implement the standard
E.g. through information campaigns, demonstratimjegts, feasibility studies,
training programs etc.

Are there sufficient resources (knowledge, capatitye, budget, priority) in
place to enforce the standard?

Are there penalties in place for non-compliance?

Are the penalties at a sufficiently high level torgilate meeting the standard?
Is the standard timely adjusted to technology pes/P

Mandatory tar-
gets/tradable permits
for certified savings
for energy companies
[case 4, 20]

When aiming at energy savings in large €| -
user groups being difficult to address by € -

ergy efficiency services.

When knowledge, financial and institution{ -

barriers play a role.

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

Is measurement and verification of savings possiblew cost, e.g. by stan-
dardization of energy saving measures?

Is the cost-recovery mechanism (energy companests@assed to end-users)
clear and transparent?

Are there penalties in case of non-compliance?

Are penalties set at such a level that target &ehient is stimulated?

Are financial incentives needed to stimulate enersiso implement EE measur¢
Is the market for tradable certificates transpaagwt reliable?
Is there undesired overlap with other instruments?

NJ

Obligation to appoint

When there is a knowledge and/or institu-| -

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




Type of instrument
[AID-EE case study]

Typical circumstances in which to apply this
instrument

Characteristics that determine the success (targeichievement, cost-efficiency)

an energy manager
[case 9]

tional barrier.

When the organisations addressed are su -

ciently large.

Do the companies have to develop an EE action plan?

Do the energy managers get support from energycéegh

Is the obligation enforced?

Is there a penalty for non-compliance?

Is the penalty high enough to encourage implemiemtatf the obligation?

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

When there is a knowledge / information
barrier

When dealing with large consumer or ser- -

vice sector groups
When dealing with rather uniform technolc
gies

When there are large differences in energ| -

performance between similar units

Is it foreseen to timely adjust the label to tedbgg progress and market trans-
formation?

Is the label well-justified by respective life-cgatost studies?

Is the target group timely and sufficiently infordfeE.g. through information
campaigns.

Is the label clear and transparent?

Are there complementary incentives (eco-tax, syhsak exemptions) for stimu
lating action?

Financial / fiscal in-
struments

such as soft loans, sub
sidy schemes, invest-
ment deduction
schemes, rebates
[case 3, 10]

When there is a financial barrier in place.
When an informative instrument (e.g. en-
ergy audit) needs financial incentives to a
tract the target group

Is the target group aware of the existence ofrieument?

Is the financial support sufficient to attract niewestments or to carry out en-
ergy audits?

Is the annual budget for the instrument well-linkedhe target?

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

Is it clear for the target group which technologaes eligible for financial sup-
port?

Is the list of eligible technologies regularly upethto limit free riders?




Type of instrument
[AID-EE case study]

Typical circumstances in which to apply this
instrument

Characteristics that determine the success (targeichievement, cost-efficiency)

Is the instrument implemented for a long time patm ensure security for inveg
tors?

Energy tax / energy tax| -

exemption

[-]

When dealing with large target groups
When aiming to internalize external costs

Is the target group well informed on existence plagined future development of
the energy tax?

Is use of tax income properly justified and markgtemarket actors?

To what extent does the energy tax take accougtobfal or European-wide
competition aspects (e.g., by tax exemptions figdandustries)?

To what extent are energy tax exemptions used axantive for implementing
EE measures (e.g. in a voluntary agreement scheme)

Information / knowl-
edge transfer / educa-
tion / training

[case 5, 13, 14, 15, 19]

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

Is the information well-linked to the customer typithin the target group?
Is the information clearly linked to other instrume (regulation, financial/fiscal,
voluntary agreement, etc.)?

Governing by example
[case 17]

When there is a knowledge barrier (showi| -

good practice)

Is there commitment at all public sector leveld, dapecially from the govern-
ment’s top officials?

Are there sufficient resources (capacity, time nydrie implement the program?
Are the results well-documented and distributed?
Are good practices copied by the commercial sector?




Type of instrument
[AID-EE case study]

Typical circumstances in which to apply this
instrument

Characteristics that determine the success (targeichievement, cost-efficiency)

Energy audits
[case 12]

When there is a knowledge barrier

Is the target group aware of the instrument andvaitatd to participate?

Are the assigned auditors sufficiently qualifiedi@guipped to carry out the auf

dits?
Is the audit producing an estimate of energy cagings and investments for thg
recommended measures

Is the audit scheme linked to financial incentivasft loan, VA and/or energy
contracting schemes?

D

Voluntary agreements
to save energy (indus-
try, services sector) or
improve energy effi-
ciency (e.g. cars or ap-
pliances)

[case 11, 16]

When dealing with a small number of actq -

with which you need to negotiate or a
strongly organized sector

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

Is the target group motivated to participate intbkintary agreement?

Is the target set beyond business-as-usual?

Are there penalties in case of non-compliance (@tlzere other incentives in
place to prevent non-compliance, e.g. a rebatenergg tax, or is there a regula
tory threat in case of non-compliance)?

Is there a good monitoring system in place?

Are supporting instruments in place (such as aueitsrgy monitoring systems,
demonstration projects, financial incentives)?

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

When there are sufficient possibilities to
bundle large buyers of EE technologies
When there is a limited number of market
actors supplying EE technologies

When potentials for further development
and market transformation of new technol

gies are large enough.

Is the program management qualified and engaged?

Can the buyers and suppliers group be motivatedinciple?

Is the buyers group involved in the program set up?

Is the buyers group sufficiently sized?

Are the results of the program well documentedatnlitate market deployment?
Is the program well tuned with other policies (gyeefficiency standards, label

ling, research & development)?




In addition to the characteristics per type ofrimstent mentioned in the above ta-
ble, a number of general success factors can béfidd:

Stakeholder participation in design and implementaibn.

It is important to make an instrument well suitedisers, prepare users for the in-

strument and to have it accepted by them.
Good practice examples from the case studies vdtakeholder participation
turned out to be crucial are the German Energy &uisdfor Branches and the
Individual Advise Service for small and medium siznterprises, the Swedish
Local Energy Advice for households, the Finish Bgekudit Program for in-
dustries and the service sector, the Swedish BEpfKurement program for
commercial buildings, the Dutch Energy PerformaBtandards for new build-
ings, the European Energy+ procurement prograrifgr efficient cold appli-
ances, the Dutch Eco-driving program, the US FEbm@m, the Japanese Top
Runner program and the Belgian RUE Obligation ewteicity grid compa-
nies.

Continuous revision and improvement of instrument Bould be envisaged.

To enhance the effectiveness and efficiency ohatrument, it is crucial that pol-

icy makers are always ready to adjust the instrateedevelopments in the market.

This is important since it is not possible to ikloe a perfect instrument from the

start based on theoretical planning. Practice stzoprecess of trial and error.
Good practice examples from the case studies at©BEthe Finish Energy
Audit Program, the Local Energy Advice program we8en, and the Japanese
Top Runner.

The implementing agencyshould be flexible, non-bureaucratic, legitimate ad
authorized: It is important that implementing agents are \aettustomed to the
world of stakeholders both to make the instrumelavant and to increase legiti-
macy.
Good practice examples are BELOK, the Finnish Bnéugdit Program, the
Norwegian Energy network and the US FEM Program.

Instruments should be smartly linked to other instuments. All case studies
show that a precondition for success is the imkalge of instruments in such a
way that they strengthen each other: 1+1=3.
A good practice example is the comprehensive primmaind information
about a regulation or a financial instrument to entdeget groups well aware of
the instrument.
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The objective of the impact assessment was twofold:
On the one hand, it contributed to the theoreticgdussion on how to evaluate
energy savings ex-post and ex-ante, and on hogletaify ‘good practice pol-
icy packages'. It thereby focuses on the relatietwben evaluating single pol-
icy instruments and evaluating policy packagesp@st; ex-ante) and estimat-
ing energy saving potentials with the help of scenanalysis.
On the other hand, it gave practical estimatesomsiple energy savings
achieved by existing and ‘good practice’ policiesl ameasures in large fields
of application in the household (appliances anidiimg), the tertiary (office
buildings and equipment), the industry (cross-sattechnology) and the
transport ((car)passenger transport) sector.

Originally, this work was meant to directly builpan the 20 case studies carried
out in the course of the AID-EE project in ordebting the ex-post evaluation just
one step further towards an ex-ante assessmem ol/erall potential impact of
consistent policy packages. However, it turnedtloat only for part of the case
studies data for a quantitative evaluation waslabta. Therefore, the ex-ante as-
sessment of policy packages had to rely much niare éxpected on other existing
studies and had to be linked to other projectsectiy running at Wuppertal Insti-
tute.

-3%
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This chapter starts with an overview on energy dehraduction potentials and
cost-effective potentials for energy efficiencytliie EU. This is done by comparing
four different European energy scenarios and trerdgnEfficiency Action Plan by
the European Commission. The four scenarios archiysethe following:
On behalf of the World Wildlife Fund (WWF), Wuppairinstitute developed
the policy and measure scenario “Target 2020” (texghdhmer et al. 2005; in
the following referred to as WI/WWF).
The Directorate-Generale for Energy and Transgddahe European Commis-
sion developed scenarios on energy efficiency andwable energy in the
European Union presenting policy options for thedpean Commission



(Mantzos, Capros, 2006; in the following referrecis PRIMES/EE+RES).
The Oko-Institut in Freiburg (Germany) developed ‘tMision Scenario” (Mat-
thes et al. 2006; in the following referred to d% @ the future energy con-
sumption in the European Union on behalf of thee@rearty of the European

Parliament.

The European Environment Agency (EEA) developeddiecarbon energy
pathway (LCEP) scenario, which is driven by a safisal increase in carbon
permit price between 2020 and 2030 (EEA 2005; enftlowing referred to as

EEA).

The four scenarios’ pathways imply different tatatl-use energy reductions com-
pared to the Business as Usual (BAU) scenarioebDiinectorate-General for En-
ergy and Transport (Mantzos et al. 2006). The WI//denario calculates a de-
crease in 23.1% of final energy demand vs. BAL2(A0), while the PRIMES/RE
+EE scenario calculates a decrease in 15.6% dfdirergy demand. The Ol vision
scenario assumes a decrease in final energy cotisangb 21.7%, while the LCEP
scenario of the EEA calculates a decrease in 5n7/f6al energy demand com-
pared to BAU, being the scenario with the lowestrgm demand reduction in the

EU-25 (seerable §.

!
| =

WI/WWF | PRIMES/EE+RES Ol EEA
Respective base- BAU, based| BAU, based on BAU, based | BAU, based
line on Mantzos | Mantzos et al. on DG on “long-
et al. 2003, | 2006 TREN range energy
completed (2006) + modelling”
by Wupper- EEA 2005 + | results of the
tal Institute WI 2005 EEA
Changes vs.re- | W (F
spective baseline 22632{;’)('” -15.6% -21.1% 7.3%
in 2030
Changes vs. BAU
scenario of DG AR o P e
TREN 2006 15.6% 2.4% 8.1% 4.1%
(2010)
Changes vs. BAU
scenario of DG o 0 o 0
TREN 2006 -23.1% -11.6% -17.0% -6.1%
(2020)
Changes vs. BAU
scenario of DG - -15.6% -21.7% -5.7%

TREN 2006

(2030)
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The following conclusions can be derived from tbenparison of energy demand
reduction pathways in the different scenariosherrtanalysis of energy efficiency
potentials (like, e. g., carried out by Thomasle2@06) and the potentials men-
tioned and target set in the Action Plan on Ené&fligiency:
The Action Plan is quite ambitious as it sets gdtquite close to the full
techno-economic energy saving potentials that cbelbdarnessed by 2020, and
compared to the most ambitious energy efficienenado pathways in the Ol
and WI/WWF scenarios.
Although the scenarios start at a comparable @vdlapply similar general
economic and demographic assumptions, their pathdegcribed for the pe-
riod until 2020/2030 differ substantially.
The comparison of the EEA scenario and the ottreethcenarios supports the
conclusion that increasing energy prices throughiggntaxation or carbon
emission caps and permit trading might be necg$sdris in no way suffi-
cient for harnessing the cost-effective energycificy potentials. The reason
are the many market barriers and imperfectionsatrenot due to insufficient
price signals and that are listed in the AID-EEdglines for the monitoring,
evaluation and design of energy efficiency poli¢igD-EE 2006).

In conclusion, the analysis of energy demand reédlusicenarios has shown that
thelinks between energy demand reduction pathways / pentials identified

and policies / measures to be implemented are quiteeak Therefore, the sce-
narios do not provide an adequate basis for arathamsessment of the impact of
possible future policies and measures on energyuwoption and energy savings.
However, they might function as an upper (WI/WWF a0d PRIMES/EE+RES)
or lower (EEA) benchmark for comparison with a thayhly conducted overall
Impact assessment of ‘good practice’ policies aedsures. But how could the
overall impact of packages of policies be asseissadhorough way? This question
will be discussed in the following section from &axte as well as ex-post perspec-
tive.
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The net impact of a complete policy package caevaduated ex-post or ex-ante.
The project “Evaluation and Monitoring for the EUréxtive on Energy End-Use
Efficiency and Energy Services (EMEEES)” within theéeslligent Energy for
Europe Programme has just started to further eddd@dequate methodologies for
ex-post evaluation and monitoring of energy savioewing the requirements of
the Energy End-Use Efficiency and Energy Servicieediive (ESD) (cf.



http://www.evaluate-energy-savings.4€or more details on this project). In gen-
eral, there are different possibilities how to gatése the different methodologies.
One approach currently discussed within the EMERE§®ct differentiates be-
tween

bottom-up methodologies,

top-down methodologies, and,

integrated packages of bottom-up and top-down noetlogies.

Within an integrated mix of bottom-up and top-domathodologies to monitor and
evaluate energy savings quantitatively, interastiogtween policy instruments
have to be taken into account.

Ex-ante evaluation of the net impact of a posgdoley package should be based
on knowledge gained from ex-post monitoring anduation. Furthermore, it
should take existing estimates of techno-economécgy saving potentials and
usual lifetimes or renewal rates of equipment axtoount in order to know about
the upper limits of policy impact over time.

Depending on the purpose for which they are usadipa the data and evaluation
resources available, ex-ante evaluations of pgagkages can vary between a very
differentiated and a very rough approach:

In a very differentiated way, a similar approachldde followed as it has
been proposed for the integrated mix of bottom-ugh tap-down methodolo-
gies to ex-post monitoring and evaluation of enesayings (cf. previous sub-
chapter). However, instead of using data from messent, surveys, statistics,
etc., assumptions with regard to expected values teabe made.

A rough approach should start with the estimateciino-economic energy
saving potentials over time, and then defining g.g.in the course of a sce-
nario analysis - by expert judgement how much efitkentified potentials
might be exploited by which set of policy instrurteeaver time. This approach
should be based on knowledge from monitoring araduation of existing pol-
icy instruments and policy packages, and on corsid®s on how different
policy instruments interact within a policy package

In the course of the AID-EE project, only the lati@proach was possible for the
four selected fields of application described ia thllowing chapter. For every
field of application, first, the techno-economidgmtials were derived from the
scenario analyses. The results were then compatedhe results from the analy-
sis of 20 case studies in the course of the AlDpgEdfect and further analysis of
already implemented past or existing policies aedsares. This step of analysis
also made clear that the possibilities for impletimgnpolicies and measures have
not been fully harnessed yet. Therefore, policjkpges of ‘good practice’ policies
and measures were created aiming at exploitinfuthenergy saving potentials.

*&



Finally, energy saving potentials of these ‘gooactice’ policy packages were as-
sessed. The results are presented in the following.

This analysis of the overall impact of packageexa$ting and potential ‘good prac-
tice’ policies and measures has been exemplanityecbout for the following fields
of application:

Car passenger transport / passenger transporherae

Domestic electric appliances and lighting

Office buildings in the tertiary sector

Cross-sectoral technology in industry.

For each field of application,
First, energy saving potentials are analysed.
Second, the net impact of existing policies andsuess on energy savings is
estimated based on relevant AID-EE case studiekm@maledge from further
evaluations.
Third, potential future ‘good practice’ policieschmeasures are identified and
their impact on energy savings very roughly estadat

Recommendations with regard to the ‘good practicéicy-mix in these four fields
of application were developed both for the Europeach the national level and are
summarised in the followingable 9



(Car) Passenger Transport

European level

Standards, labels, harmonisatidaxes

National level

Transport avoidance
Shift to more sustainable transport mode
Transport efficiency

Domestic Appliances and Lighting

European level

Standards, labels, harmonisaticaxes

National level

General information and communicatiaudits, advice
Addressing households when contemplating/makingrehase
Addressing retailers / manufacturers

Office Buildings

and Equipment

European level

Standards, labels, harmonisatidaxefs

National level

General information, communicatiaogdits, advice, educatior]
networks
Addressing decision makers in particular situatiwhen decid-
ing on a purchase or renting of a building, onding refur-
bishment and/or on purchase or optimisation of @gent
Commitments, agreements or contracts (contractuity)re-
gard to increasing energy efficiency
Addressing architects, planners, contractors,itacilanagers,
manufacturers

Cross-sectoral t

echnology in industry

European level

Standards, labels, harmonisatidaxefs

National level

General information, communicatiandits, advice, networks
Addressing industry when contemplating / makingiechase
of technology
Commitments, agreements or contracts (contractisty) re-
gard to increasing energy efficiency
Addressing planners, contractors, facility managaenufac-
turers

Table 10 summarises energy saving potentials aachtbvmpact of existing poli-
cies and measures in the four fields of application
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Field of ap- (Car) pas- Domestic Office build- | Cross-
plication senger trans- | electric ap- ing and sectoral
port pliances and | equipment technology
lighting (tertiary sec- | (industry)
tor)

Techno- not known -59.9% -10% to - -10% to -
economic en- 75%, depend-| 75%, depend-
ergy saving ing on the ap-| ing on the ap-
potential plication plication
Maximum of | - 25.5% -47.9% - 27.8% heat- | - 23.8%
energy sav- | (2020) (2030) ing—50.4% | (2020)
ings assumed equipment;
to be achiev- - 32.3% over-
able in Euro- all (2030)
pean scenario
estimates by
2020/ 2030
Net impact of | - 0.3%l/year, i.| - 0.5%/year | - 0.8%l/year | -0.8%/year
existing AID- | e. -4.2% by or more, i. e. -| or more, i. . -| or more, i. e. -
EE case stud-| 2020 /-7.2% | 7.0% by 2020| 11.2% by 11.2% by
ies by 2030 /-12.0% by | 2020 /-19.2%| 2020 /-19.2%

2030 by 2030 by 2030
Maximum of | not known about not known not known
net impact -1.0%l/year, i.
achieved by e. -14.0% by
existing poli- 2020 / -24.0%
cies and by 2030
measures

The results from different analyses of technolgapticies and measures confirm
the feasibility of the European Commission’s tatgetchieve energy savings of

20% by 2020 compared to the baseline. Howevegdtla large and urgent political
effort at all political-administrative levels told@eve this target.

How can policy packages be designed in order t@aetithese ambitious targets?

In practice, policy making is often not based anestific’ rationality but on other

kinds of rationality (e.g., electional etc.), aretidion makers often trust their feel-

ing in which direction s.th. should go more thabjéztive’ evaluations. However,

if policy makers like to base their decisions oteirsubjective rationality, then they

should at least follow some general rules for ttemtification and ex-ante estimate

of the overall impact of a ‘good practice’ policyixn

1. Make the policy model explicit.

2. Set specific targets to be achieved within spetifime frames, and identify
measurable indicators to be monitored.



3. Roughly estimate the possible impact of a posgitkage of policy instru-

ments to achieve the targets set.

4. Decide on elements of the package based on

5.

6.

Analysis of market process chain: Who are the eslemarket actors?
What is the decision window they possess? Whatharencentives and
disincentives, barriers and obstacles they faceieWjolicy instruments
would be suitable to set further incentives andwercome disincentives,
barriers and obstacles? To what extent are therdiif policy instruments
in the package needed to set incentives to overtoenspecific barriers
and obstacles, and to mitigate or abolish the fpelisincentives the dif-
ferent market actors / target groups face at tieenticoming stage of the
market?
Relevance of the action compared to the savingsnpiat and the degree of
complexity of the technical, organisation or bebaval energy efficiency
measure.
Evaluation of single policies and measures withimpackage if possible
and economically sensible, or making use of evaloatalready carried out
in the past: What instruments are particularlyaife / efficient?
Thereby taking into account: Analysis of interligks between single policies
and measures within a package
Re-evaluate the impact (energy savings; benefitradi®s from the different
perspectives; etc.) of the policy package afteirttpdlecided on the different
elements.
Check consistency and completeness of the desigaliofy package, the tar-
gets and indicators set, and the monitoring reqeregs.



The policy theory approach can also be used wilesigningandimplementing
new policy instruments. Formulating a policy thebg}ps to structure the impor-
tant steps in the implementation of the policynmstent and compels the policy
maker to actively think about how the instrumeribtended to work. Using the
policy theory in the design phase differs somevittwah its use in ex-post evalua-
tion. The following aspects should be consideredmiising a policy theory in the
design of a new instrument:

Get the policy theory right. It is essential to construct a policy theory
that is valid and realistic. Careful analysis ieded, which should include:

8§ the market situation,

§ the position and expected role of the differenkett@lders

8§ the identification of the barriers which have totaekled.

§ the identification of the market forces that hawvéé¢ strengthened, i.e.,
the disincentives but also incentives for all astarthe market chain to
implement the desired energy efficiency measure.

§ the identification of an instrument or packagenstiuments to over-
come these barriers

§ the existence of, and possible interaction withepenergy/CO?2 re-
lated policy instruments.

8§ possible interaction with other, non-energy relgielicies (employ-
ment, industry, regional development, infrastruetirealth, safety etc)

§ finally, defining the theory (cause-impact relasbips, indicators, and
a first hypothesis about success and failure fagtor

Organise workshops to discuss the policy theory witin-
volved stakeholders and market actorSvorkshops are an impor-
tant way to ensure the validity of the policy thedrhe number of workshops
will depend on time and resources. A recommendasiom have one workshop
at the start of the design phase and one whenrftavdraion of the policy the-
ory is ready. It is important to involve relevatdleholders and market actors
in the design and the construction of the polistrument. This ensures that
their voices are heard and that they properly wtdad how the policy instru-
ment is intended to work. The main stakeholderlidethe agencies responsi-
ble for implementation, the target groups and o#twéors that might be af-
fected by the policy instrument. The stakeholdbukl be invited to the
workshops and be given the opportunity to contislyoaomment on the plan-
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ning of the policy instrument.

Identify the important barriers that need to be ovecome.
The implementation of a policy instrument is nesasy. The policy theory can
help to identify the main hurdles in each stephefimplementation phase.

Identify the need for packaging of instrumentsNormally a
policy instrument will need to be part of a packagenstruments in order to
increase the combined efficiency and effectiveraessovercome all market
barriers to the various market participants. Thepaheory can help to iden-
tify which instruments need to be combined and mtwphase they should be

applied. See Table 11 for examples of packagasstfuments.

# $0 ! 9 !
Instrument . . Economic in- | Voluntary
Regulation Information :
category centives agreements
Building code
Building code _— + subsidies for
g Building code .
: + energy per- e demonstration
Regulation + training . NA
formance tools or for achiev-
standard ing higher
standard
Labelling + . :
: . Labelling / Labelling +
: energy per- | Labelling, au- :
Information : audit + sub- voluntary
formance dit sid standard
standard y
A A
Economic in- Subsidy + en SUbS.Idy en Subsidies + :
. ergy perform-| ergy informa- Subsidy + VA
centives ; tax
ance standarg tion centre
+ o
Voluntary NA VA + audit VA ta_lx ex NA
agreements emptions

Set boundaries and preliminary objectives for thenstru-
ment and perform an ex-ante analysi\fter the policy theory has
been identified set preliminary objectives and luarres for the instrument.
Which specific target group should be addressedf withe amount of energy
use affected, targets etc. This step also invavesreful ex-ante analysis in
which the expected impact and cost-efficiency efpiblicy instrument is as-
sessed against the background of a scenario witheydolicy instrument in
place and in which developments that could enforadecrease the impact of
the policy instrument are determined and analysed
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Set clear objectives for the instrument.Policy theory can help in
developingSMART objectivesSwhere SMART stands for:

0 Specified: be as concrete as possible, what is aforedvho is tar-
geted, what seems the most appropriate instrurmgugliocy pack-
age to achieve maximum impact

0 Measurable: objectives have to be measurable tonate
whether results and effects have been achievethtdrastage

0 Acceptable: commitment within the target group fed#s policy
implementation

0 Realistic but ambitious: with respect to desire@etfavailable
budget, the timeframe

o Time framed: it should be clear when the resultsedfetts are to
be achieved

Identify the needs for monitoring. Careful planning for monitoring
activities already in the design of a policy ingtent greatly facilitates the later
evaluation. If a policy theory is used to identifypnitoring needs, evaluation
data can be collected continuously during the inmgletation of the instrument.
In the next chapter more information is given aldoaw to carry out monitor-

ing.

Make use of experience from similar policy instrumats.
When constructing the policy theory it is helpfoltake advantage of experi-
ence from the implementation of similar policy mshents, both national and
in other countries. This can be done by studyirajuation reports and by con-
sulting policy makers with experience of similastituments.
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Good monitoring is essential for the possibilitiesnake a good evaluation. Ide-
ally, monitoring activities should be consideregkadly in the design of instru-
ments. Having a well-planned monitoring systemaatlyeat the start of a policy in-
strument has several advantages:
It helps to assure that all important data is ctdéd
It is often more cost-efficient to include monitggias an integrated part of the
policy instrument instead of collecting data ex{pos
It is often easier to collect data continuouslydoefand while the instrument is
running. For some data it can even be impossibidtain reliable information
after the instrument is completed.

In this chapter, information is first given on tm@nitoring of net impact, then on
cost-efficiency, then on other indicators identfighen applying theory-based pol-
icy evaluation. Finally, some important monitorictgallenges are highlighted.

13%
To monitor and evaluate energy savings is the w@dral aspect in the evaluation
of policy instruments for energy efficiency. Mucashbeen written on how to
“measure” net impacts and here we will not go oitails. Basically two types of
methods can be used: bottom-up and top-down, ortegrated mixture of both.
These methods can be further differentiated into:
Simplified bottom-up methods (applied for policysiruments that save less
than a certain amount of energy). These include:

o0 Deemed savings per technical measure (ex ante agpapplied for
common, easily implemented measures that are capdhlide repli-
cation, and for which assigning a ‘standard’ predained energy sav-
ing for each type of measure is relatively strdigfuard).

o0 Engineering approach (mixed ex ante / ex post @gbroappropriate
for measures where the energy savings are wellrstuael and depend
on a limited number of identifiable parameters, aignber of working
hours, rated power for motors, etc.).

0 Bottom-up benchmarking (savings are evaluated filterachievement
of given energy performance benchmarks per meéasstaled).
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Full ex-post bottom-up evaluation of programmesl(iding assessment of ad-
justments for secondary effects, such as freesridieect rebound, spill-over,
and market transformation effects).

Ex-post measurement of individual measures (saviags evaluated
through on-field measurements of energy consumpifoenergy efficient

solutions implemented. Applied in case expectedhgavare above a given
threshold and large but relatively few measureshasen installed. Can
also be applied on a sample of measures to imgyoitem-up methods, be
they simplified methods or full evaluation studies)

Top-down monitoring of single measures, by usingketadata and model-
ling of the development of indicators of specifiteegy consumption, to
calculate additional savings that have been acti@veomparison to ex-
trapolated baseline trends of these indicatorangavmay be achieved by
reaching benchmarks and/or by an actual developofdehe indicators be-
low the baseline trends.

Various kinds of top-down modelling on the natiolealel (e.g. for the ef-
fects of taxation).

Combination of bottom-up and top-down evaluation.

/0 & ! ! !

Advantagesof bottom up methods:
High degree of precision for most policy instrungent
Necessary for some instruments such as White ©attf, requiring exact
determination of energy savings of specific measwithin the schemes.
Disadvantagesof bottom up methods
Difficult to apply for policy instruments that habeen implemented in the
past, where data is lacking,
Cannot be applied for cross-cutting instrument$ sisctaxes.
High effort may be needed to capture effects ssatelaound effects and
free riders.

The central question of every monitoring and ev#dneapproach is how to define
the baseline and which indicators should be chasemeasure deviations from the
baseline. All methods have to be balanced between:

The time and cost needed for monitoring.

The accuracy possible.

The information which is actually needed to be dblassess the success of an

instrument.
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The choice of measurement and monitoring methodrdpto a large extent on the
type of policy instrument and the technical enesgying measures addressed by
this instrument. Both bottom-up and top-down methaldne can overestimate or
underestimate energy savings. While bottom-up nustlaoe known of being more
likely to overestimate energy savings, top-downhaods tend to underestimate
them. The different directions of over- and undinestion are explained in more
detail in Box 11.

/0 ! ! !

Top-down approaches suffer from the following effec
Economic rebound effectsnight not be completely separated from the sav-
ings (e. g. increased internal temperatures indwasthe end of the meas
ure evaluation period as compared to the beginuiitige period, e.g. due to
general lifestyle changes and increase in welfditey tend to diminish thg
observed gross savings.

Autonomous savingsandongoing savings from previous policy meas-

ures will give rise to an overestimate of savings,bEerved gross savings
are taken as the measure of real savings. In additiey can be influenced
by exogenous factors such as market energy prices.

Structural effects that are not sufficiently resolved (hidden struatef-
fects). They can increase or decrease the savings.

Exogenous factorsuch as market energy prices change the conditions
autonomous savings and economic rebound effectenWhergy prices in-
crease, autonomous savings tend to increase andraorebound effects
to decrease (but the latter only very slowly).
In contrast, bottom-up approaches suffer from tiewing effects:

Free riders anddirect rebound effects(e.g., increased internal tempera-
tures in houses due to energy efficiency improvamathowing higher in-
door temperatures at moderate costs) give rise tivarestimate of the real
savings achieveapill-over effectsto an underestimate and measure inter-
actions to either of both.

o

Exogenous factorsuch as market energy prices which change the-con
tions for free riders, direct rebound effects, Ispifer effects and measure

interactions. When energy prices increase, fresr effects tend to increase
(but also participation rates and possibly spikiogffects: with high energy
prices, markets may be more favourable to innogagivergy-efficient tech-
nologies, and so self-sustained market diffusiothe$e may be much faste
to trigger by policies and energy services thaiatv energy prices.).

D
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Because of the disadvantages of both bottom-ugamdown methods, it might be
useful to have a ‘checks and balances’ approadaitegrating both. This can in-
crease accuracy and reliability of measurementvaniéication.

13(

In order to calculate cost-efficiency, not only egyesavings, but also prices and
costs of measures that have been implemented odednhonitored. Different
types of costs need to be monitored, see Box 12.

/0 1 !

Costs for the government
Implementation costs
Administration costs
Enforcement costs (in case of regulation)
Programme costs (campaigns, training etc.)
Costs for monitoring and evaluation
Subsidies
Tax exemptions / deductions

Costs for end-users:
Energy prices. Energy prices fluctuate in time datérmine the cost sav-
ings which can be achieved with a measure.
Marginal investment costs of energy efficiency noees, i.e. the additional
investments the end-user has to make for implemgatinore energy effi-
cient technology compared to the situation in whiohpolicy instrument
would have been in place (reference technologygséltosts are often dif-
ficult to determine when e.g. a certain technolsgikeeady have a high
market share. Marginal investment costs for endsuse net of subsidies
(when applicable).
Marginal operation and maintenance costs of eneffigiency measures,
i.e. the additional or reduced O&M costs compacethé reference tech-
nology.

Costs for society:
The same items as for the end-users, but excludies and subsidies.
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For theory-based policy evaluation it is not sudfit to monitor only net impact
and costs. In order to be able to explain succefslore of an instrument, it will
also be of great value to continuously collectiinfation on the development of the
indicators for each step of the policy theory. iealar monitoring needs can be
identified depending on the type of instrument feathonitored and evaluated. In
Table 12, specific monitoring needs for varioustypf instruments are shown.

#

Examples of in-
struments

Key monitoring information to explain success or fdure

Energy per-
formance stan-
dards for build-
ings

Number of checks carried out (permits, buildings)
Number of non-compliant permits / buildings

Number of sanctions

Changes in product range suppliers

Number, variety and (additional) costs of energyiraa
measures

Number of buildings constructed according to stathda

Mandatory tar-
gets/tradable
permits (for cer-
tified energy
savings) for en-
ergy companies

Number and type of end-users approached (for ezmtyye
company)

Number and type of end-users that have implemesried
ergy saving measures based on activities (enemdjysau
leaflets, rebates, etc.) by the energy company
Number, variety and (additional) costs of energyrsan
measures implemented

Penetration levels of energy saving measures wiki@n
target group(s)

Number of non-compliant energy companies

Number of sanctions

Amount of permits traded, price of permits and ilitify of
the market

Labelling of cars
or appliances

Share of cars/appliances that contains a label

Share of highly efficient cars/appliances in thesaata-
logue

Share of consumers who recognize and understand-the
bel

Share of consumers who base their buying decisich®
label

Number of sales of highly efficient cars/appliances
Market share of highly efficient cars/appliances




Examples of in- | Key monitoring information to explain success or fdure
struments

Financial / fiscal | - Number/share of eligible actors that are familidhvhe

instruments scheme

such as soft - Number of eligible actors that apply for the scheme

loans, subsidy - Number and variety of rejected projects

schemes, in- - Number, variety and (additional costs) of grantemjqrts

vestment deduc-| -  Market share of eligible measures / changes inyatod

tion schemes, range of suppliers (to determine free riders arlt@ger)

rebates - Changes in energy tax / other financial incentiveisergy
prices

Energy audit - Number and quality of assigned auditors

Quality of auditing tools

Number of audits carried out

Number of advised measures with acceptable payback
times

Number of recipients that implement recommended im-
provements

Number, variety and costs of energy savings measuome
plemented

Voluntary - Number/share of companies in the sector that sigmed
agreements agreement

Share of total sectoral energy consumption accduite
by the participants in the scheme

Number of VA compliance plans

Number, variety and (additional) costs of energsrss
measures implemented

Energy savings achieved with implemented projects

Co-operative or | - Number of participants (buyers, suppliers)
public procure- | - Sales numbers of new product/technology
ment pro-

gramme
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When a policy instrument is being designed, thecpdheory can be used to set up
a monitoring protocol. An explicit monitoring pratal offers a structured and sys-
tematic way of data monitoring. The first stepdsuse the policy theory to identify
the main indicators. Second, it has to be decid@dhwdata need to be collected in
order to find information about the different ingliors. It also has to be decided
how these data can be collected and if this wilbbgsible within the resources that
are available. Finally, the monitoring protocokiablished.
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In theory, monitoring needs can be made endlessBtglf an attempt was made to
monitor all existing data of a policy instrumerite tresources and time needed to
collect and analyse the information would be imneefrs practice, resources and
time are often scarce when it comes to monitorattyidies. This means that com-
promises have to be made between the needs fotaringiand what is practically
possible to do. Ideally, these considerations shbalmade already in the design of
the policy instrument. Some important monitoringl#mges that you need to take
into account as a policy maker are given in Box 13.
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Determine whether monitoring is justifiable for the particular instrument. For some
policy instruments it might be worth to ask the sfign if it is reasonable to dedicate re-
sources to monitoring activities. This could be ¢hse if the instrument is very small, if it
primarily meant as a supporting instrument or & tutcomes of the instrument are very
hard to measure. Even if the decision is not tadba monitoring completely, it could be
kept at a low level. The important thing here @&ttthe choice to limit monitoring is based
on a conscious decision and not just on a lacktefest in monitoring.

Identify which aspects are most important to monito. Considering limits in time and re;
sources, an imperative task for policy makers glito decide what data is most importar
to monitor. This decision depends a lot on whagetgpevaluation will be done of the polic
instrument. But also practical questions such agtsts of monitoring different data are
important to consider.

Consider how much time and resources that should b&pent on monitoring.This issue
has to do with how important monitoring is regardethe policy process. Often monitorir]
activities have a low priority in the design anglementation of policy instruments, while
it is discovered in the evaluation phase that wal@cking in order to make a proper evalu
tion. Policy instruments can vary greatly in sipel éhe use of resources. This also mean
that the possibilities to carry out monitoring &ities, as well as the requirements on mon
toring, will vary between policy instruments. Caiesiing the relation between the total
budget and the budget for monitoring could thuste way to think about monitoring
needs.

Acknowledge that some data is difficult to monitor .t is important to bear in mind that
there are effects of policy instruments that ary ,ard or impossible to monitor. In par-
ticular, long term effects, that occur years atiher policy instrument is terminated, cannot
be monitored. The fact that some effects are diffim monitor does not necessarily meatr
that they are less important than effects thatjaemtifiable and relatively easier to meas-
ure.

Identify and adequately deal with uncertainties It is important to identify to what extent
the net impact and cost-efficiency measured offiedrare uncertain. Empirical evidence
shows that uncertainty of net impact and cost-efficy of policy instruments and measursg
can differ very much, ranging from about 5% to 10@¥certainty should be estimated of
the level of the single policy instrument as wsllcen the level of the policy package.
Actively decide which target to set for policy instuments for which it is difficult to de-
termine net impact and cost-efficiencyAn increased focus on monitoring and the dema

for quantifiable monitoring results brings the riblat policy instruments that are more diffji-

cult to monitor will be less popular for policy mexk. Such policy instruments can have
very important outcomes even if they cannot belyasnitored. A too strong focus on po
icy instruments with quantifiable results might mehat important policy initiatives are ng
used by policy makers. Furthermore, there mightrigertant synergy effects between dif
ferent policy instruments that will be lost if somstruments are removed from the pack-
aage.

—
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The most important conclusions and outcomes oAtBeEE project are:

Theory-based policy evaluation has been demonstratdo be a valuable
evaluation method, which provides results that premus evaluation meth-
ods have not capturedLike other evaluation methods, target achievement,
net impact and cost-efficiency are evaluated iotased policy evaluation.
In addition, the whole implementation process isleated and the success
and failure of all aspects of the policy instrumardg assessed and explained.
Theory-based policy evaluation was previously edkto evaluate energy ef-
ficiency policy instruments. Now there exists asidarable experience of the
evaluation method, both when it comes to the regilthe ex post evalua-
tions and the practicalities of carrying out anleaton.

The ex-post evaluations of 20 energy efficiency poy instruments have
given many interesting results regarding the effestand the success and
failure of the policy instruments. The most important conclusions can be
found in Box 14.

Energy efficiency target set by the EC in principlecan be achievedThe
results of the overall impact assessment of cueretgy efficiency policies
and potential ‘good practice’ policies confirm fréncipal feasibility of the
European Commission’s targets to achieve energpgaof 20% by 2020
(Action Plan for Energy Efficiency) and of 9% byI)(Directive on Energy
End-Use Efficiency and Energy Services) comparatigagespective
baselines.

Based on the experience of conducting ex-post evations of 20 energy
efficiency policy instrument, a guidebook has beedeveloped which gives
a detailed description of how to use the theory bad policy evaluation in
practice. The guidebook contains a general introductiormémty-based pol-
icy evaluation, guidelines on how to carry out tlydmased policy evaluation
in practice, a discussion on how to use policy thé&othe design of policy
instruments and a chapter on how to carry out atequonitoring of policy
instruments.

Workshops have been held for policymakers about ttwey-based policy

evaluation. Seven workshops have been arranged in Germanietiner-
lands, Sweden, Italy, Poland and Bulgaria. The aluoks were directed to
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policymakers and dealt with the results of the estvaluations as well as
practical advice on how to conduct theory-basedtp@valuation.

The policy theory can be used in the design of ngpolicy instruments.
Formulating a policy theory helps to structureithportant steps in the im-
plementation of the policy instrument. Some impuairthing to think of in the
design phase are to: get the policy theory rigivplve stakeholders in plan-
ning, identify important market barriers, identihe need for packaging of in-
struments, set clear objectives, identify the feednonitoring, and make use
of experience from similar policy instruments.

Increased monitoring efforts are neededThe evaluations showed that
monitoring was incomplete for many of the policgtiuments. Ideally, moni-
toring should be considered already in the desigolicy instruments. Moni-
toring of net impact and cost-effectiveness reguirevell-structured and con-
tinuous monitoring system. In order to assessubeess and failure of an in-
strument additional monitoring data need to besctdld, depending on the
type of instrument in question. However, even thoogre attention needs to
be put on monitoring, the resources spent on mangghould always be
considered in relation to the size of the policstinment and the possibilities
of receiving monitoring data.
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Targets.

Net impact.

Cost-effectiveness.

For regulatory instruments and voluntary agreemeguéstified targets usually ex-
ist, while this quantifications lacks for most infmative instruments.

Intermediate targets are recommended since theyderthe means for monitoring
target process.
Instruments that are part of a policy package shget well-defined sub-targets sg
that the individual policy instrument can be evétdain its own right.

If possible, SMART targets should be defined faligyoinstruments, which means
that targets are: specific, measurable, ambitiemadistic and time framed.

Comparisons of net impact between policy instrusmishbuld be done with care
since a number of factors may complicate and olesitier comparison.

No clear differences in the annual energy efficjeingprovement rates were found
between different types of instruments.

Monitoring data to determine net impact was lacKorgl/3 of the policy instru-
ments.

Most instruments are part of a policy package witeeenet impact is often more
than the sum of individual instruments.

Financial instruments (esp. investment subsidied)v@luntary agreements with
investment incentives are relatively expensive@&final energy saved, whereas
regulatory instruments are relatively more coseetifre.

Cost-effectiveness can not be used on its ownterméne which policy instrument
to use. Financial instruments might be preferrezhbse of the circumstances in th
specific policy situation, even if they are genlgridss cost-effective.

Informative instruments are generally relativelgah, however, the net impact of
these instruments is often difficult to determine.

For an individual instrument in a policy packags,Which it is difficult to deter-
mine its net impact, it makes more sense to deterhie cost-effectiveness of the

full policy package.
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No such thing as a “best” policy instrument.The impact which can be achieved witl
energy policies depends more on the design ofteuiment and the way it is imple-
mented than on the type of instrument. Howevethénexisting context a certain type
of instrument can be more appropriate than otliggsending on e.g. the market barrie
to overcome, the characteristics of the targetgend country-specific factors.

Different success and fail factors for different tpes of instruments.Each instrument
type has its specific factors that determine theeasss of failure of the instrument. For
example for energy performance standards it is itlapbto consider factors such as,
whether the target group is well prepared and defitly skilled to implement the stan
dard, whether there are sufficient resources ioepta enforce the standard, whether

penalties are needed for non-compliance and whttiketandard is designed so that |i

takes into account technology progress (For futixamples see Table 9, p. ###)

General success factordApart from instrument specific factors, the caselis also
identified some general factors that have a p@sitifuence on the implementation of
the policy instruments. These include:

Stakeholder participation in design and implemeéoat

Continuous revision and improvement of instrumanbaghout the implementatior

phase.

Implementing agency that is flexible, non-bureaticrdegitimate and authorized.

Purposeful linking of policy instruments so thatyhreinforce each other.
Monitoring . For most of the evaluated instruments monitonirfigrmation was col-

lected on a regular basis. However, monitoringrimiztion was often insufficient to det

termine the impact and cost-effectiveness of imsémnts. Indicators that could be sup-
portive in explaining success or failure were ppadeveloped (no explicit policy the-
ory) and for these indicators monitoring data wasthy not gathered on a regular bag
In general one could state that monitoring recedatively low priority in most of the
instruments.
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