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Good monitoring is a precondition for accurate estgevaluation of policy
instruments and offers a means to adjust polidyungents to make them more
effective and efficient. The need for monitoringlso emphasized by the EU
Directive on End-use Energy Efficiency and Energp&es, which puts a strong
focus on “measuring” energy savings. The reporvipies a practical guide for the
monitoring and ex-post evaluation of policy instemts aiming at energy
efficiency improvement.
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These guidelines are part of the Intelligent Endtgyope project “Active
Implementation of the European Directive on Endgfficiency” (AID-EE). In the
AID-EE project 20 ex-post evaluations were caroetof policy instruments for
energy efficiency in EU countries. The method thias used for these evaluations
is calledtheory-based policy evaluatioWwhile most methods used in ex-post
policy evaluation focus only on ‘final effects’ i.energy savings and cost-
efficiencies, theory-based policy evaluation offersystematic evaluation of all
steps in the policy implementation process. Itdéfee provides more detailed
insight in the success and failure factors of galistruments and offers concrete
directions for improving the effectiveness andadfincy of policy instruments.

"
The purpose of these guidelines is to convey tiperance of using theory-based
policy evaluation to policy makers, and make itgioke to integrate the evaluation
method in the design of policy instruments. Theoreprovides a practical guide
for using theory-based policy evaluation for thenitmring, ex-post evaluation and,
design of policy instruments aiming at energy éficy improvement. The aim is
to give a brief but comprehensive introductionttedry-based policy evaluation,
with references to further reading.
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In Chapter 2, basic information is given about tigdmased policy evaluation
and the use of the policy theory. This chaptemisdrtant in order to get
accustomed to the evaluation method.

Chapter 3 contains a step-by-step guide on howrduct theory-based policy
evaluation in practice. Information is also givehat/criteria to include in the
evaluation and on how to use theory-based poliegyuation in combination
with other evaluation methods.

In Chapter 4, it is shown how the policy theory barfruitfully used in the
design of new policy instruments.

In Chapter 5, information is given on what a corhgresive monitoring of
policy instruments should look like, and on thetjgatar monitoring needs
related to theory-based policy evaluation.

"
The guidelines are primarily directed to evaluatafrenergy efficiency policy
instruments. The guidelines are also directed ticypmakers and programme
coordinators, since the design and implementati@eipmlicy instrument is closely
linked to its evaluation. The chapters in the glinds cover different aspects of
how to use a policy theory for evaluation, desigd monitoring, and they are
partly directed to different target groups.

Chapter 2 is directed tl readers.

Chapter 3 is mainly directed &valuators

Chapter 4 will be most interesting fpolicy makerswho are designing new

policy instruments.

Chapter 5 is directed fmolicy makers andprogramme coordinatorsthat are

in charge of monitoring activities.
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The evaluation method that is described in thesdetines is the theory-based
policy evaluation. The main characteristics of tlydmased policy evaluation are
that it:
Sets up @heory on the expectemnpacts of the policy instrument and the
elements and implementation steps of the instruthentare theausesfor
these impacts. Thereby, it makes the perceptiorcandeption of policy
makers on how a policy instrument functions explici
Like other evaluation methodologies evaluates it butcome of policy
instruments, i.e., thiarget achievement(the extent to which a policy
instrument achieved its stated targets; also tetimeteffectiveness’ of an
instrument), thaet impact (the amount of energy savings realized compared
to the situation without a policy instrument), asubt-effectivenesgrefers to
the relationship between the net impact and theuatnaf money 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
reasons behind different developments is carriéd ou
Thereby provides insight omhy a policy instrument succeeded or failed and
how it can be adjusted (redesigned) in order taavits effectiveness and
cost-efficiency.
At the same time, this analysis is evaluating wéethe theory on causes and
impacts is adequate or not.
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In an ideal policy cycle, policies are first forratéd, then implemented and
ultimately put into practice leading to energy s@ei. After a policy instrument or
programme has been implemented it should be mexitand evaluated, which
might lead to a reformulation or even an abolishinoéithe instrument. Ex-post
policy evaluation is an essential element in thesjiade
reformulation/reorganisation of policies (see Fey}.
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A central element of theory-based policy evaluaiotine policy theory (sel®ox

1). The policy theory is a way to describe how agpinstrument 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 potiegory is shown.



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

theory is available. This means that the policy enakave clearly described how
they believe the policy instrument is going to wagskor to its implementation.

Most often, however, the theoryimplicit and such a description is lacking. In this
case the evaluator has to try to reconstruct theypiheory.

Thefirst step to be covered by a policy theory is the initiatadrthe policy
instrument by a government agency andldisé stepis when target groups carry
out measures to reach final energy savings. Indetwthere can be any number of
different steps, depending on the complexity ofgbkcy instrument. The
advantage of using a policy theory in the evaluatibinstruments is that it makes
it easier to find out why the net impact of thetinsent is smaller or bigger than
expected (target under- or overachievement) or easy-efficiencies differ from
what was expected. It helps finding the strengtitbvaeaknesses of a policy
instrument.



Cause-impact relationships.The most important steps in the policy theory are
depicted in the form of cause-impact relationshipe first cause-impact relationshig
is usually related to the launching of the poliegtirument or programme (consisting
of several instruments), and the last one to theyiog out of energy saving measure
by target groups. In between there can be any nuailmuse-impact relationships,
depending on the complexity of the policy instruin@see Figure 2).

Indicators. For each step of the policy theory, one or mondécators are identified in
order to measure if the cause-impact relation #gtaaisted and if the change that
took place is due to the implementation of theqyolhstrument (i.e. the policy
instrument was the causal force). The indicatoosikhbe quantifiable if possible, but
gualitative indicators can also be useful.

Success and failure factorsi-or each step of the policy theory, the main fiscto
explaining the success or failure in the implemgmtaprocess are identified. This
information is mainly of a qualitative nature.

Relations with other policy instruments.An individual policy instrument often
interacts with other policy instruments, which eatier reinforce or mitigate its
implementation. In the policy theory these inteé@ats are identified. This can functio
as a base for further evaluation of the interlirdsaalgetween the different policy
instruments and the evaluation of packages of patistruments. It is recommended
to evaluate the policy package in case it is nssjiibe to determine the isolated
impact of a single instrument (which is for examible case with informative
instruments), or in addition to the evaluationha single policy instrumel

1"
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The Energy Audit Programme (EAP) was launched B21@& was evaluated in
2005 using the theory-based policy evaluationhis guideline report the
evaluation of the EAP is used as an example casegler to illustrate different
aspects of carrying out theory-based policy evadnat

The audit programme is not a single instrumentstually a policy package
consisting of an informative instrument (recommegdnergy saving measurg
through audits) and a financial instrument (a sy companies in the
industry and service sectors who decide to cartyenargy audits of their
buildings or processes). From the energy auditéngaotentials and saving
measures are identified. The companies and orgamsahen decide whether
to carry out saving measures or not.

In the evaluation it was concluded that the EAPH&en a fairly successful
instrument and in the evaluation a number of siecaed failure factors were

identified and discussed. In Figure 2 the poligoity for the EAP is presented.

The main causes and impacts are (i) actions bgribject co-ordinator to
support energy auditing (tools, training of auditgeromotion, subsidies), (i)
contracting of auditors to carry out energy auditg,identification of energy
saving potentials and (iv) implementation of enesgying measures. The
indicators cover such things as quality of trainamgl tools, volume of audits,
size of saving potentials, quality of energy auditsnprehensiveness of
monitoring and size of energy saving measures im@iged. The success and
failure factors were identified from interviews twiproject managers and som
of the main ones were a flexible planning approaaiysion of stakeholders in
implementation, positive interlinkage with othedipp instruments 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 impact of the EAP.

S
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Relationship with other
instruments

Cause-Impact Relationship

Indicators

Success and Hdiactors

1. Ministry of Trade (MTI) introduces thgd__
Energy Audit Programme (EAP). Motiva |[s
the implementing organisation.

2a. Motiva carries out various activities tp
promote and support energy auditing.

2b. Promotion campaign to make the EAP_|

Quality and type of promotion|

Awareness of need of promoti

-=p - — — P
known. awareness of EAP. good relations with media.
. . . 4= Quality of tralnllng; number Of-___> Not main focus of EAP; audito|
2c. Training and authorisation of auditorg. persons authorised; competerfce X Vo
: responsible for training.
of auditors.
2d. Development of energy audit models {= 4 - - Quality, relevance and | - — | Fle>§|ble Qevelopment; co-
o operation with stakeholders; rq
auditor's tools. usefulness of models and tools. )
of Motiva.
3. Motiva introduces subsidies for ener
audits.
Voluntary Agreement > 4. Companies and organisations hire aud Connection to VA scheme; le
g S P g -~ Volume of audits. g '

scheme (introduced

and energy audits are carried out.

of subsidies; active promotior].

1998).
v
5. Saving potentials are identified — -] Savings potentla_ls in companips. - Comprehenswe_pro_gramme
and organisations. careful monitoring.
l n
6. Motiva controls the quality of energy[~---» Share O.f aud!ts that are I - - -»| Tight quality control a conscio
. controlled; quality of energy .
audits X decision.
audits.
v

(1) Subsidies for energ
efficiency measures.
(2) ESCO programme,|

(introduced 2000).
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7. Companies and organiastions carry opt- - —p
energy saving measures based on the energy

audits.

Energy saving measures carrie

out; amount of energy saved;
impact; effectiveness; cost-
effciency.
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Saving measures are voluntal
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for target groups.
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This chapter is mainly directed to evaluators ammides practical guidelines on
how to conduct an ex-post evaluation of a singlepdnstrument with the use of
policy theory.
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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. Collectinformation to verify and adjust the polityeory
6. Collect additional information and analyse all atp®f the policy
theory (including target achievement, net impact ewst-
effectiveness)

Below follows a presentation of the six steps twat should follow when

conducting theory-based policy evaluation. Thentitm is that you carry out the
steps in chronological order. However, it has todsaembered that each
evaluation situation is unique and as an evaluaioroften have to adapt to the
practical realities of the specific situation. Téfere the six steps should be seen as
a way to help organising the evaluation processnands rules that have to be
followed rigorously.

Step 1: Make an initial characterisation of the paky
instrument.

First, you need to make a general description®piblicy instrument with as much
basic information as possible. The characterisaimuld contain information on
such things as: objectives and targets of theuinwnt, end-use areas and
technologies targeted, barriers to overcome (seedBothe period the policy
instrument was active, the policy context (see Bpxarget groups, policy



implementing agents, available budget etc.

Step 2: Draw up a policy theory

In this step you draw up a first draft of the pglibeory with the help of available
documents and, if needed, initial interviews witewvant actors involved in the
development, design and operation of the policyrumsent. Drawing up a policy
theory in practice includes documenting all impland explicit assumptions in the
policy implementation process, and mapping the&ampact relationships
including the relationships with other policy instrents.

| )

Technical barriers. Options may not yet be available, or actors may
consider options not sufficiently proven to addyrh.

Knowledge / information barriers. Actors may not be informed about
possibilities for energy efficiency improvement. tBey know certain
technologies, but they are not aware to what extentechnology might be
applicable to them.

Economic barriers. The standard economic barrier is that a certain
technology does not satisfy the profitability crideset by firms. Another
barrier can be the lack of capital for investméiséo the fact that the old
equipment is not yet depreciated can be considesesh economic barrier.
Institutional barriers . Especially in energy-extensive companies there
not a well-defined structure to decide upon andyocaut energy efficiency
investments.

The investor-user or landlord-tenant barrier. This barrier is a
representative of a group of barriers that relatidé¢ fact that the one
carrying out an investment in energy efficiency ioygment (e.g. the
owner of an office building) may not be the one wias the financial
benefits (in this example the user of the officdding who pays the energy
bill).

Lack of interest in energy efficiency improvemeninay be considered ag
an umbrella barrier. For the vast majority of astdine costs of energy are
so small compared to their total (production orstonption) costs that
energy efficiency improvement is even not taken ounsideration.
Furthermore, there is a tendency that companiganisations and
households focus on their core activities only, aedlect other matters
which do not directly affect their core businesise Dther barriers can ther
be considered as derived barriers: e.g. if eneogiscare small and
companies, organisations and households focuseinctbre business only,
they will not spend much effort on improving theokviedge on options for

(2]




Information on the policy context of the instrumeah help to explain the
success of failure of its implementation. Examgliessues to focus on are:
Main characteristics of the general energy / climat policy. Gives a
background for the analysis of the specific poiitstrument.
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 icgla
Political support for the instrument. Addresses the question whether th
instrument was controversial or well accepted.

D

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

In the third step, you should translate the pdlieory to concrete (quantifiable)
indicators. This means that for each assumed denjsact relation an indicator is
drawn up to “measure” if the cause-impact relatiotually took place and to
“measure” if the change (or part of the changel tiliak place was due to the
implementation of the policy instrument (i.e. th@igy instrument was the causal
force). This step also includes the developmethh®hecessary formulas to
calculate the net impact, effectiveness and cdsdiezicy. Finally, you should
identify expected success and failure factors anghle these to the indicators.

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

In the fourth step, you visually reflect the cairsgact relations, the indicators and
the success and failure factors in a flowchart.dfoexample of such a flowchart
see Figure 2.
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The success and failure factors can be of quiterdifit nature for different
policy instruments. Below are listed some issuas de often 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 hartiper
effectiveness of the policy instrument.

Clarity of instrument. Addresses whether policy makers have made a (
description of the goals and functioning of theénmsent 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
questions if stakeholders have properly understiedunctioning of the
instrument, and if they accept the instrumentjraportant since they affeg
the implementation and effectiveness of the insamim

Participation of stakeholders in the design and imgmentation of the
instrument. Participation of stakeholders can have a relaticgheir
understanding and acceptance of the instrument.

Role of implementing agencyThe competence, willingness and authori
of the implementing agency are important factorsafoeffective

clear

—

y

implemenation.

Step 5: Verify and adjust the policy theory

In the fifth step, you need to verify the policyedny through interviews with policy

makers and implementing agents and other actoodvied in the implementation

and monitoring of the policy instrument. After therification you make necessary
adjustments to the policy theory. In most casesriecessary to repeat steps 2t0 5

a few times until you have arrived at a policy thyethat adequately depicts the

functioning of the policy instrument.



Practical experience of the evaluationThe initial characterisation of the
Energy Audit Programme (EAP) and a draft versiothefpolicy theory were
made using information from an earlier evaluatibthe instrument. In the next
step, interviews were made with the project marsgeorder to verify the
policy theory and find information about the indima& and success and failure
factors. Due to practical reasons it was not pésstomake several interviews
with the same respondent, and in this case infoom&br all steps had to be
gathered in only one interview. However, follow-gyestions were made over
e-mail. The EAP had a comprehensive monitoringesgstvhich meant that
information about most of the indicators was readilailable. The success and
failure factors were identified and investigatedha interviews, which had the
form of a dialogue between the interviewer andrédspondents.

Analysis of the main success and failure factorg.he analysis of the EAP
revealed that several factors contributed to tlveessful implementation of thg
policy instrument. (i) Political support for thelfy instrument was strong and
continuous which was important in the early stagfdle instrument before it
showed clear results. (i) The EAP was fairly coexplvith e.g. many different
energy audit models. However, for the involved cames this complexity did
not affect them since they only used one modetheir specific needs. (iii) The
close involvement of stakeholders, in the formméngy consultants, in the
development of audit models and tools proved titdhe success of the
programme, since the models became well adapti toeeds of the users. (i
Interaction with other policy instruments, mainhetvoluntary agreement
scheme and subsidies linked to this scheme weaakfeoitits success.

~

Step 6: Collect information and analyse all aspectsf the

policy theory

In the final step you should:
Collect and analyse all available information tawlup 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 poliegrument, particularly
its effectiveness and cost-efficiency.
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Net impact, target achievement and cost-efficigisey Box 8) should always be
determined in an ex-post evaluation, thereby ifigng and adequately dealing
with uncertainties of these measurements. Morenmdtion on how to calculate
these effects can be found in other guide bookis aa¢he “European Ex-post
Evaluation Guidebook for DSM and EE Service Prograsi’ or the IEA
Evaluation Guidebook (see Section 6 for references)

(1 + ) >

Thenet impact of an energy efficiency policy instrument is the eliéince
between the energy use that would have occuribe ivaluated policy
instrument (or package of instruments) had not lire@tace (the reference
situation or baseline) and the actual energy ustentiaterialises due to the
policy instrument. The reference situation includesnomous energy
efficiency improvement and the effect of other pplinstruments. The net
impact is mostly expressed in avoided final enexgysumption when referring
to energy efficiency policies.

Target achievementrefers to the extent to which targets that wetdasehe
instruments have been achieved. Sometimes the trhevement or
effectiveness cannot be determined since quantadiegbts for the instrument
are lacking.

The cost-effectivenessf a policy instrument is defined as the costsgmeount

of energy saved, which is expressed in euros gepfifinal energy saved. The
cost-effectiveness can be viewed from differenspectives: (i) the society as

whole, (ii) the government, (iii) the company oganisation implementing the
policy instrument, and (iv) the end-users. Wherwating cost-effectiveness if
is necessary to take into consideration discouasrand depreciation periods of
measures, which can be varied respectively peoisgur type of energy saving
measure and per perspectiviosen

152
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Anyone who has carried out evaluation of publidgpinstruments knows that

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

of the evaluation methodology. Below follows a titsome typical problems that

can be encountered when using theory-based potaly&ion, 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 handgighto identify monitoring
needs already in the design of the policy instrura@d include monitoring
from the outset. If this has not been done, new dallection can be needed.
However, this can often not be done, due to ladlesbdurces or because the
data does not exist anymore. Lack of data wille¢fare 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 coltecthis means that
decisions have to be made regarding what the foictie evaluation should be.
Policy theory is not clear.Often, the policy theory is only implicit and the
policy makers may only have a vague idea of howpthiey instrument is
meant to work. This means that the evaluatorshaile to reconstruct the
policy theory themselves, which brings with it skrdbf misinterpretation.
Sometimes there might be different opinions of vithatpolicy theory looks
like. In such cases it is especially importantdalale check the policy 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. Sames there are parallel
actions that lead to the same effect. Sometimescinen can have several
effects. Sometimes, there are various exogenowsamwents influencing the
impact. And sometimes, there are long-lasting irtgpatactions implemented.
This means that the evaluator has to be creatiemvidentifying 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 sigeefint success and failure factors
are actually identified. This is not always easycsirespondents can have
differing views and since each interview situatoam give different results. It
is therefore important to try to double check thsutts as much as possible.
This can be done by using several respondentgttiyd respondents comment
on results, by checking answers by respondentsisigdata from other sources
and by discussing the results within the evaluatgam.
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The Local Energy Advice Programme (LEAP) has beeming from 1997
onwards and a theory-based ex-post evaluation araied out in 2005. The
main problem encountered in the evaluation wadaitleof data on the energy
saving effects of the instrument. Since the LEAR strictly informative policy
instrument and since the target group is very léafiétnouseholds in Sweden),
is difficult to monitor the net impact of the instnent and no such efforts had
been done by the policy makers. This meant thaad not possible to draw
clear conclusions regarding the success of theumsnt. However,
considerable data existed on other aspects ohgieiment such as the extent
which people used and where influenced by energicadTogether with
interviews with programme managers and energy ayjishe data could be
used to evaluate important aspects of the polisyument, even if net impact
was not known.

—*
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The policy theory approach can also be used wlesigningandimplementing
new policy instruments. Formulating a policy thebgefps to structure the
important steps in the implementation of the poiittrument and compels the
policy maker to actively think about how the instient is intended to work. Using
the policy theory in the design phase differs sohmvirom its use in ex-post
evaluation. The following aspects should be comsidl@vhen using 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 ieaed, which should include:

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

8 the existence of, and possible interaction witheoenergy/CQ@
related policy instruments.

§ possible interaction with other, non-energy relgielicies
(employment, industry, regional development, infiagture, health,
safety etc).

Organise workshops to discuss the policy theory wit
involved stakeholders and market actorSnvorkshops are an
important way to ensure the validity of the polibgory. The number of
workshops will depend on time and resources. Armgoendation is to have
one workshop at the start of the design phase aadvben a draft version of
the policy theory is ready. It is important to itwe relevant stakeholders and
market actors in the design and the constructidhepolicy instrument. This
ensures that their voices are heard and that ttopefdy understand how the
policy instrument is intended to work. The mairketaolders include the
agencies responsible for implementation, the taggmips and other actors that
might be affected by the policy instrument. Théslelders should be invited
to the workshops and be given the opportunity ttinaously comment on the
planning of the policy instrument.



Identify the important barriers that need to be ovecome.
The implementation of a policy instrument is neasy. 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 packaf@struments in order to
increase the combined efficiency and effectiveaessovercome all market
barriers to the various market participants. Thepaheory can help to
identify which instruments need to be combined iandhat phase they should
be applied. See Table 1 for examples of packagestwiiments.

%/ # ! 3 !
Instrument : : Economic Voluntary
Regulation Information . :
category incentives agreements
Building code
_— + subsidies for
Building code _— :
Building code | demonstration
. + energy o
Regulation + training or for NA
performance .
tools achieving
standard :
higher
standard
Labelling + : .
- : Labelling / Labelling +
. energy Labelling, .
Information . audit + voluntary
performance audit .
subsidy standard
standard
Subsidy + Subsidy +
Economi ener ener Subsidies + .
: co Q. 1 9y : gy Subsidy + VA
incentives performance | information tax
standard centre
+
Voluntary NA VA +audit | A tiax NA
agreements exemptions

Perform an ex-ante analysis to determine the expesd

Impact of the instrument This step involves a careful ex-ante analysis

in which the expected impact and cost-efficiencyhef policy instrument is

assessed against the background of a scenarioutvtti® policy instrument in
place and in which developments that could enforadecrease the impact of
the policy instrument are determined and analysed




Set clear targets for the instrument.Policy theory can help in
developingSMART targets where SMART stands for:

0 Specified: be as concrete as possible, what is aforeevho is
targeted, what seems the most appropriate instruongrolicy
package to achieve maximum impact

0 Measurable: objectives have to be measurable toate
whether results and effects have been achievethtdrestage

o0 Ambitious: targets should go beyond business ad usua

0 Realistic but acceptable: with respect to desiréetefavailable
budget, the timeframe

o0 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 identifipnitoring needs, evaluation
data can be collected continuously during the imgletation of the instrument.
In the next chapter more information is given abdw to carry out
monitoring.

Make use of experience from similar policy instrumats.
When constructing the policy theory it is helpfoltake advantage of
experience from the implementation of similar ppliestruments, both
national and in other countries. This can be dgonstidying evaluation reports
and by consulting policy makers with experiencsiofilar instruments.

Table 2 provides an overview of the typical circtemses when to apply certain
types of instruments. In addition, for each typénsfrument characteristics are
given that help in explaining success or failur@aofinstrument.
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Type of instrument

Typical circumstances in which to
apply this instrument

Characteristic that typically determine the succesgtarget achievement,
cost-efficiency)

Energy performance
standards for
buildings, cars or

When dealing with a target group whig -

is:
1) unwilling to act (e.g., voluntary

Is the standard well-justified? E.g. through lifgele cost studies.
Is the target group well prepared / sufficientlyliskl to implement the standard?
E.g. through information campaigns, demonstratiajeets, feasibility studies,

h

appliances agreement not fulfilled), or training programmes etc.
2) difficult to address (e.g., land-lord —| - Are there sufficient resources (knowledge, capatitye, budget, priority) in place
tenant problem) to enforce the standard?
When aiming at removing the worst Are there penalties in place for non-compliance?
products or services from the market. Are the penalties sufficiently high to stimulateetirg the standard?
When dealing with rather uniform Is the standard timely adjusted to technology prssg?
technologies
Mandatory When aiming at energy savings in larg - Is the target clearly set beyond business-as-usual?

targets/tradable
permits certificates for
(demand-side) energy
(for certified energy
savings) for energy
companies

end-user groups which are difficult to
address.

When knowledge, financial and
institutional barriers play a role.

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

Is the cost-recovery mechanism (energy compan@&sgsgassed 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 measures
Is the market for tradable certificates transpasgt reliable?

Is there undesired overlap with other instruments?




Type of instrument

Typical circumstances in which to
apply this instrument

Characteristic that typically determine the succesgtarget achievement,
cost-efficiency)

Labelling of
appliances, cars,
buildings

When there is a knowledge /
information barrier

When dealing with large consumer or
service sector groups

When dealing with rather uniform
technologies

When planning to introduce a
performance standard at a later stage
When there are large differences in
energy performance between similar
units

Is it foreseen to timely adjust the label to tedbgy progress and market
transformation?

Is the target group timely and sufficiently inford®E.g. through information
campaigns.

Is the label clear and transparent?

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

Financial / fiscal
instruments

such as soft loans,
subsidy schemes,
investment deduction
schemes, rebates

When there is a financial barrier in
place.
When an informative instrument (e.g.

energy audit) needs financial incentive -

to attract the target group

Is the target group aware of the existence ofribrument?

Is the financial support sufficient to attract newestments or to carry out energy
audits?

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

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

Is it clear for the target group which technologes eligible for financial support
Is the list of eligible technologies regularly upethto limit free riders?

Is the instrument implemented for a long time petim ensure security for

~

investors?




Type of instrument

Typical circumstances in which to
apply this instrument

Characteristic that typically determine the succesgtarget achievement,
cost-efficiency)

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 platined future development of
the energy tax?

Is use of tax income properly justified and markete market actors?

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

To what extent are energy tax exemptions used a@seantive for implementing
energy efficiency measures (e.g. in a voluntargagent scheme)

Information /
knowledge transfer /
education / training

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 instrumte (regulation, financial/fiscal,
voluntary agreement, etc.)?

Energy audits

When there is a knowledge barrier for
buildings and production facilities

Is the target group well-informed about existentmstrument?

Is the target group well-informed about benefitd aasts of instrument and of
energy-saving measures identified (e.g., throughafestration projects)?

Is the energy audit targeting all relevant enenyy eses?

Is the energy audit producing an estimate of eneogy savings and investments
for the recommended measures?

Is the energy audit scheme linked to financial imie, soft loan, voluantary
agreement, and/or energy performance contractingnses?




Type of instrument

Typical circumstances in which to
apply this instrument

Characteristic that typically determine the succesgtarget achievement,
cost-efficiency)

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

When dealing with a small number of

actors with which you need to negotiat -

or a strongly organized sector

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

Is the target group motivated to participate inwtbrintary agreement?

Is the target set beyond business-as-usual?

Are there penalties in case of non-compliance Kertlzere other incentives in pla
to prevent non-compliance, e.g. a rebate on ertesgyor is there a regulatory
threat in case of non-compliance)?

Is there a good monitoring system in place?

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

Le

Co-operative or public
procurement
programme

When there are sufficient possibilities
bundle large buyers of energy efficien
technologies

When there is a limited number of
market actors supplying energy
efficiency technologies

When potentials for further developme -

and market transformation of new

technologies are large enough.

Is the programme management qualified and engaged?

Can the buyers and suppliers group be motivatgdintiple?

Is the buyers group involved in the programme pét u

Is the buyers group sufficiently sized?

Are the results of the programme well documentefddditate market
deployment?

Is the programme well tuned with other policiese(@gy efficiency standards,
labelling, research & development)?







Good monitoring is essential for the possibilitiesnake a good evaluation.
Ideally, monitoring activities should be consideadtady in the design of
instruments. Having a well-planned monitoring systdready at the start of a
policy instrument has several advantages:
It helps to assure that all important data is ctdld
It is often more cost-efficient to include monitagias an integrated part of
the policy instrument instead of collecting datgpest
It is often easier to collect data continuouslydpefand while the
instrument is running. For some data it can eveimip@ssible to obtain
reliable information after the instrument is contpte

In this chapter, information is first given on tlmenitoring of net impact, then on
cost-efficiency, then on other indicators identfighen applying theory-based
policy evaluation. Finally, some important monitayichallenges are highlighted.

e

The net impact or energy savings is the most despgect in the evaluation of
policy instruments for energy efficiency. Much legn written on how to
“measure” net impacts and here we will not go ntails. Basically two types of
methods can be used: bottom-up and top-down, ortegrated mixture of both. A
bottom-up calculation method means that energyngavobtained through the
implementation of specific energy efficiency impeovent measure are measured
in GJ or kWh and added to the energy savings efolin other specific energy
efficiency improvement measures. A top-down calimtamethod means that the
amount of energy savings is calculated using ttiems or larger scale aggregated
sectoral levels of energy savings adjusted forametous factors such as degree
days, structural changes, product mix etc.
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Advantagesof bottom up methods:
High degree of precision for most policy instrungent
Necessary for some instruments such as White €at8f, requiring exact
determination of energy savings of specific measwui¢hin the schemes.
Disadvantagesof bottom up methods
Difficult to apply for policy instruments that habeen implemented in the
past, where data is lacking,
Difficult to apply for cross-cutting instrumentsctuas taxes.
High effort may be needed to capture effects ssalelaound and free rider|
effects

The central question of every monitoring and ev#neapproach 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 ablassess the success of an

instrument.

The choice of measurement and monitoring methodrnlpto 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-downhods tend to underestimate
them. The different directions of over- and undeénestion are explained in more
detail in Box 11.
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Top-down approaches suffer from the following etfec

Economic rebound effectsmight not be completely separated from the
savings (e. g. increased internal temperaturesuisds at the end of the
measure evaluation period as compared to the biegiofthe period, e.g.
due to general lifestyle changes and increase ifargg They tend to
diminish the observed gross savings.

Autonomous savingsandongoing savings from previous policy
measureswill give rise to an overestimate of savings,lerved gross
savings are taken as the measure of real savimgsidition, they can be
influenced by exogenous factors such as markeggmpeices.

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

Exogenous factorsuch as market energy prices change the condfiions
autonomous savings and economic rebound effectenWhergy prices
increase, autonomous savings tend to increasecamdmic rebound
effects to decrease (but the latter only very sjpwl

In contrast, bottom-up approaches suffer from tiewing effects:
Free riders (an entrepreneur or consumer who also without aamb the
policy instrument would have made the same investrethe same point
in time) anddirect rebound effects(e.g., increased internal temperatures
houses due to energy efficiency improvements atigwigher indoor
temperatures at moderate costs) give rise to aestumation of the real
savings achieved, whereas interactions of measarekead to either over
and underestimation of the achieved energy savings.

Exogenous factorsuch as market energy prices which change the
conditions for free riders, direct rebound effertsl measure interactions.
When energy prices increase, free rider effectd terncrease: with high
energy prices, markets may be more favourablenoviative energy-
efficient technologies, and so self-sustained ntadik®ision of these may
be much faster to trigger by policies and energyises than with low
energy prices.

n

Because of the disadvantages of both bottom-uga@mdown methods, it might be
useful to have a ‘checks and balances’ approacdhtegrating both. This can
increase accuracy and reliability of measuremedtvanification.
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In order to calculate cost-effectiveness, not @mlgrgy savings, but also prices and

costs of measures that have been implemented adedmonitored. Different
types of costs need to be monitored, see Box 12.

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
savings which can be achieved with a measure.
Marginal investment costs of energy efficiency nuees, i.e. the
additional investments the end-user has to makerfolementing a
more energy efficient technology compared to theasion in which no
policy instrument would have been in place (refeestechnology).
These costs are often difficult to determine when & certain
technologies already have a high market share. iNripvestment
costs for end-users are net of subsidies (whericaje).
Marginal operation and maintenance costs of eneifigiency
measures, i.e. the additional or reduced O&M costspared to the
reference technology.

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 sufit 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. atar monitoring needs can be
identified depending on the type of instrument tkathonitored and evaluated. In
Table 3, specific monitoring needs for various g/péinstruments are shown.
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Examples of Key monitoring information to explain success or fdure
instruments
Energy Number of checks carried out (permits, buildings)
performance Number of non-compliant permits / buildings
standards for Number of sanctions
buildings Changes in product range suppliers
Number, variety and (additional) costs of energyrea
measures
Number of buildings constructed according to stathda
Mandatory Number and type of end-users approached (for ezatype
targets/tradable company)

permits (for
certified energy
savings) for
energy
companies

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

Penetration levels of energy saving measures witt@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 thesa
catalogue

Share of consumers who recognize and understand the
label

Share of consumers who base their buying decisidh®
label

Number of sales of highly efficient cars/appliances




Examples of
instruments

Key monitoring information to explain success or fdure

Market share of highly efficient cars/applianceskéar
share of high efficient cars/appliances

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

schemes, rebategy -

Number/share of eligible actors that are familighvwhe
scheme

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

Number, variety and (additional costs) of grantegjgets
Market share of eligible measures / changes inymtod
range of suppliers (to determine free riders anteger)
Changes in energy tax / other financial incentivesergy
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
improvements

Number, variety and costs of energy savings measure
implemented

Voluntary
agreements

Number/share of companies in the sector that sigmed
agreement

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

Number of VA compliance plans

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

Energy savings achieved with implemented projects

Co-operative or
public
procurement

programme

Number of participants (buyers, suppliers)
Sales numbers of new product/technology
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When a policy instrument is being designed, thé&cpaheory can be used to set up
a monitoring protocol. An explicit monitoring pratal offers a structured and
systematic way of data monitoring. The first stepoi use the policy theory to
identify the main indicators. Second, it has talbeided which data need to be
collected in order to find information about th&&lient indicators. It also has to be



decided how these data can be collected and ifvillibe possible within the
resources that are available. Finally, the monigpprotocol is established.

-/-
In theory, monitoring needs can be made endlessebtglf an attempt was made to
monitor all existing data of a policy instrumertig resources and time needed to
collect and analyse the information would be imneets practice, resources and
time are often scarce when it comes to monitoraityigies. This means that
compromises have to be made between the need®firaning and what is
practically possible to do. Ideally, these consatiens should be made already in
the design of the policy instrument. Some importaahitoring challenges that you
need to take into account as a policy maker arengiv Box 13.



Determine whether monitoring is justifiable for the particular instrument. For some
policy instruments it might be worth to ask the gfian if it is reasonable to dedicate

resources to monitoring activities. This could the tase if the instrument is very small, if|i

is primarily meant as a supporting instrument ¢h& outcomes of the instrument are very
hard to measure. Even if the decision is not tmdba monitoring completely, it could be
kept at a low level. The important thing here @tttihe choice to limit monitoring is based
on a conscious decision and not just on a lacktefést in monitoring.

Identify which aspects are most important to monito. Considering limits in time and
resources, an imperative task for policy makersheilto decide what data is most
important to monitor. This decision depends a fotvat type of evaluation will be done ¢

the policy instrument. But also practical questisnsh as the costs of monitoring different

data are important to consider.

Consider how much time and resources that should k&pent on monitoring. This issue
has to do with how important monitoring is regardethe policy process. Often monitorirn
activities have a low priority in the design anglementation of policy instruments, while
it is discovered in the evaluation phase that dal@cking in order to make a proper
evaluation. Policy instruments can vary greatlgiize and the use of resources. This alsg
means that the possibilities to carry out monitpietivities, as well as the requirements
monitoring, will vary between policy instrumentorSidering the relation between the to
budget and the budget for monitoring could thuse way to think about monitoring
needs.

Acknowledge that some data is difficult to monitor It is important to bear in mind that
there are effects of policy instruments that amg vard or impossible to monitor. In
particular, long term effects, that occur yearsrdatte policy instrument is terminated,
cannot be monitored. The fact that some effectsliffieult to monitor does not necessarily
mean that they are less important than effectsatteatjuantifiable and relatively easier to
measure.

Identify and adequately deal with uncertainties It is important to identify to what extent
the net impact and cost-efficiency measured offigdrare 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 10Q¥certainty should be estimated of
the level of the single policy instrument as welloa the level of the policy package.
Actively decide which target to set for policy ingtuments for which it is difficult to
determine net impact and cost-efficiencyAn increased focus on monitoring and the
demand for quantifiable monitoring results brinigs tisk that policy instruments that are
more difficult to monitor will be less popular fpolicy makers. Such policy instruments
can have very important outcomes even if they cabe@asily monitored. A too strong
focus on policy instruments with quantifiable résuhight mean that important policy
initiatives are not used by policy makers. Furthenenthere might be important synergy
effects between different policy instruments thak e lost if some instruments are
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removed fromhe pakaae.
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