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درباره IREEMA
ایران در لیست  ۱۰کشور دارای بیشترین انتشار دی اکسیدکربن به جو
قرار دارد و در میان تولیدکنندگان نفت و گاز ،شدت انرژی اقتصاد
ایران از همه بیشتر است .با اینحال ،تعرفه های داخلی حامل های
انرژی توسط دولت و به صورت یارانه ای معین می گردد .تعرفه های
حاملهای انرژی در ایران بسیار پایین تر از قیمت صادراتی آنهاست.
از این رو ،در طی دهه گذشته ،بهره وری انرژی در ایران به شدت افت
کرده و دولت به اهمیت بهینه سازی مصرف انرژی پی برده است.
با تصویب ماده  ۱۲قانون «رفع موانع تولید رقابت پذیر و ارتقاء
نظام مالی کشور» بستر قانونی مشوقهای مالی برای سرمایه گذاری در
امر بهینه سازی انرژي فراهم گشته ولی ازآنجا که ساز و کارهای
اجرایی این مشوق ها هنوز پیاده سازی نشدهاند ،تاکنون سرمایه
گذاری خاصی در این زمینه صورت نگرفته است.
پروژه ی  ،IREEMAمعاونت علمی و فنآوری ریاست جمهوری ایران را در
راستای ایجاد و توسعه ساز و کار بازار متمرکز بهینه سازی انرژي
حمایت میکند.
لذا هدف این پروژه و ذینفعان مسوول ،این است که در نهایت ،ساز و
کاری موثر و دارای کمترین هزینه جانبی ،برای سرمایه گذاران
بالقوه فراهم گردد .بعالوه این پروژه در نظر دارد که رویکرد به
دست آمده را به صورت عملی مورد آزمون قرار دهد؛ بدین صورت که
پتانسیل بزرگ بالقوه بهینه سازی انرژی را در دو عرصه مهم اجرایی
نماید :یک ،در بخش گاز با تمرکز بر منطقه ویژه اقتصادی انرژي
عسلویه؛ و دو ،در بخش تامین پایدار انرژی در مناطق پایلوت
روستایی منتخب .بر این اساس و در صورت نیاز ،ساز و کار ایجاد شده
با پروژههای واقعی سنجیده شده و در جهت رسیدن به بهترین شیوه و
عملکرد ،تغییرات الزم ایجاد می گردد .اجرای این مکانیسم ،بنیان
بازار متمرکز بهینه سازی انرژی را شکل خواهد داد و چنین ساز و
کار موثری می تواند به ایران در اجرای اهداف  INDCتوافقنامه پاریس
و به سیاست گذاران در رسیدن به اهداف بلند پروازانه بهرهوری
انرژي کمک رساند.
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Executive summary
We present an overview of different internationally used market-based instruments that promote
energy efficiency and the reduction of emissions. The main objective is to foster the understanding of
different market-based mechanisms, their modes of operations, and their potential to achieve
energy efficiency and environmental targets:


For international cooperation projects, the Clean Development Mechanism (CDM), derived from
the Kyoto Protocol, provides a framework that allows industrialized countries to invest in emission
reduction projects where it is least costly globally. In exchange, investors receive Certified
Emission Reduction units (CERs) from developing countries.
 Brown certificate systems (cap and trade schemes) provide emission permits and allow trading
these permits between obligated parties. The overall amount of emissions and permits is limited
and reduced over time. Most prominently, the European Union implemented this system through
the EU Emissions Trading System (EU ETS).
 Green certificates verify that certain amounts of energy are generated using renewable sources.
Once fed into the grid, electricity from renewable sources becomes indistinguishable from
electricity produced using fossil fuels. To overcome this problem, green certificates aim to create
a market for the immaterial value of energy produced from renewable sources.
 Whereas the aforementioned mechanisms are targeted at reducing emissions, white certificates
focus primarily on the reduction of energy consumption. They certify that certain reductions of
energy consumption have been attained with a given project. Under this regime, energy
producers and suppliers are typically obligated to achieve a pre-defined target of energy savings
by encouraging or enabling end-users to reduce their energy consumption. White certificate
schemes have the advantage that the costs of implementing energy efficiency measures are
usually regained through the energy savings achieved. Therefore, they have become a successful
component in a large number of national climate policies.
In Iran, Article 12 of the Law on elimination of barriers to competitiveness and improving the
country’s financial system and the Bylaws for creating optimized market of energy and environment
provide a framework for a regulatory setup that is oriented towards improving energy efficiency
through the use of market-based instruments, explicitly referring to energy saving certificates. In
terms of policy targets and individual project goals, the envisaged energy saving certificates and
internationally used white certificates share similar properties. Against the background of the Iranian
framework, we hence derive policy insights for the implementation of a certificate-based energy
efficiency scheme by focusing primarily on white certificate schemes.
Generally, international white certificate schemes differ in terms of design. This concerns the actors
involved, the planned objectives, and implementation practice. Due to the variety of schemes, much
evidence, experience, and lessons learned were accumulated internationally. Whereas white
certificates offer important insights into the implementation and practical application of an energy
efficiency scheme, the experience gathered with other mechanisms offer further guidance for the
effective operation of a certificate market. We thus complement the findings for white certificates by
investigating the experience gathered with the European Union Emissions Trading System (EU ETS).
In the following, we outline the major recommendations for a successful implementation of a
market-based instrument for improved energy efficiency:
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Creating demand and defining actors


Committing clearly to the scheme and the future strategy
 Communicating sufficiently with all participants involved
 Making the economic benefits and necessary steps of implementation evident to all
participants
 Assigning responsibilities to all parties affected by the scheme
Project eligibility


Starting small-scale and expanding eligible project types with growing experience
 Standardizing eligible projects
 Making eligible projects accessible to firms and investors (e.g. through a project catalogue)
Monitoring and Verification


Clarifying acceptable methods to all parties
Taking risks seriously and setting up dedicated departments to counter fraud
 Considering timely training of qualified agents for auditing and verification


Market operation


Ensuring a functioning and stable certificate market
 Enabling the banking of certificates under specific conditions
 Considering market stability reserves to balance price volatility
The Market for Energy Efficiency and Environment (M3E) as envisaged in Iran differs with respect to
the incentive mechanism from traditional white certificate schemes. They mostly rely on obligations
in the form of energy saving targets that are assigned to specific actors and enforced with sanctions if
actors fail to meet these obligations. For M3E, the incentive to participate in a certificate scheme
relies solely on economic benefits for the participants.
Overall, the versatile experience of the EU ETS and white certificate schemes from India, UK, France,
Italy, and Poland still provide many important lessons, giving direction for the energy efficiency
scheme in Iran. In particular, the study of international experience will help to avoid pitfalls in the
design of the market.
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1 Introduction
Iran is the eighth largest producer of CO2 emissions in the world (JRC, 2017). Energy production
accounts for the majority of its greenhouse gas emissions (Farajzadeh & Nematollahi, 2018). Due to
low energy prices as a result of generous subsidies, energy consumption and emission levels are
exceptionally high and rising. However, energy efficiency is critical to increase energy security,
improve living standards, and reduce environmental damage. Therefore, lowering the energy
intensity of Iran’s economy has become a generally accepted policy goal.
To achieve this, a regulatory framework was established in 2015. Article 12 of the Iranian “law on
elimination of barriers to competitiveness and improving the country’s financial system” as well as its
bylaws,1 pave the way for the implementation of energy efficiency measures. The characteristics of
this regulatory frame favor the use of market-based instruments to improve energy efficiency.
Global awareness for climate change and the ambitions to reduce greenhouse gas emissions in
different regulatory environments have produced a large variation of such market-based
instruments. They are united in the premise that for certain objectives, markets have the potential to
help allocating investments in energy efficiency and hence emissions abatement to complement
traditional policy instruments: Using other instruments such as taxes, obligations, and bans to steer
firms and households towards higher energy efficiency does usually not consider differences in the
individual possibilities for technology and behavioral adaptation. Whereas some industries or
households can reduce energy consumption with little effort and low cost, others may have fewer
opportunities to reduce their energy consumption. To overcome the problems of one-size-fits-all
approaches, market-based instruments theoretically offer the achievement of the same goals with a
more efficient use of resources. To harness the potential of market-based instruments for increased
energy efficiency in Iran, we examine the international experience gathered with two types of these
instruments.
First, we focus on white certificate schemes. These are primarily aimed at improving energy
efficiency, can be applied in both the residential and the industrial sector, and have been proven to
be successful instruments in the past (Fawcett, Rosenow, & Bertoldi, 2019). Therefore, white
certificates provide useful insights for the implementation of a market-based instrument for
improved energy efficiency as aimed at by the Iranian regulatory framework of Article 12 and its
bylaws.
Second, the present study looks into the European Union Emissions Trading System (EU ETS).
Although primarily aimed at reducing emissions, this mechanism represents one of the most
established and best studied market-based instruments to date. The lessons learned with the EU ETS
thus offer a valuable understanding into the requirements for a well-functioning certificate market.
The aim of this paper is twofold: to develop a better understanding of the effect mechanisms of
market-based regulatory instruments aiming to reduce energy intensity or emissions, as well as
identifying determinants for successful implementation and operation. Therefore, we analyze a
range of market-based instruments in order to review available options, identify their different
characteristics, and discuss them against the background of the economic and legal context in Iran.
Furthermore, we review the scope of international experience gathered with certificate schemes and
the EU ETS to condense crucial learnings that can be utilized for the implementation of a certificatebased energy efficiency scheme in Iran.

1

“Bylaws for creating optimized market of energy and environment”, ratified March 2018.
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2 Overview of market-based instruments
Market-based certificate schemes have become established tools to improve energy efficiency and
reduce the emission of greenhouse gases. Market-based instruments are defined as “regulations that
encourage behavior through market signals rather than through explicit directives” (Stavins R. , 2003,
p. 358). Compared to other policy instruments, which usually impose similar standards for all
companies or households, market-based instruments are more flexible to meet similar targets.
Appropriately designed, they allow to conserve energy, employ renewable energy sources, or reduce
emissions at least cost for the entire economy. Unlike traditional command-and-control approaches
that rely on strict limits for all obligated individuals, market-based instruments use economic
incentives to steer the actors involved towards the targeted policy goals.

2.1

Energy Performance Contracting (EPC)

A common instrument using economic incentives to save energy is Energy Performance Contracting
(EPC, see section 2.1 below for details). EPC schemes standardize contracts and procedures for the
implementation of energy saving measures.2 Hereby, they amplify existing economic incentives for
energy savings by reducing transaction cost and removing contractual hurdles and risks.
As the financial benefits resulting from energy saving measures must be balanced against the
transaction cost of identifying, implementing and monitoring the energy saving measure, EPCs have
emerged to be most successful in the public sector. There, assets’ (buildings’) savings can be
maximized through scale effects while transaction costs can be reduced by standardizing
organizational procedures (Sorrell, 2007).

2.2

Green certificates

Green certificates or Renewable Energy Certificates (RECs) verify that a certain amount of electricity
has been produced from renewable sources. As the source of electricity becomes indistinguishable
once the electricity is fed into the electrical grid, these certificates allow trading the renewable
property of the electricity separately from the actual electricity produced.
Traditionally, green certificates are used to establish a market for renewable energy production. If a
provider of renewable energy applies successfully for the REC system, he will receive one REC (1
MWh) for the respective electricity produced. Subsequently, the producer of renewable electricity
can trade his RECs with utilities, who in turn can sell “green electricity” to consumers. As an
alternative incentive, specific consumers can be obligated to cover a certain share of their energy
consumption with electricity generated from renewable sources.

2.3

Clean Development Mechanism (CDM)

The Clean Development Mechanism (CDM) is defined in Article 12 of the Kyoto Protocol. The CDM
allows for emission savings from projects in developing countries by issuance of Certified Emission
Reductions (CERs). These can be transferred from developing to developed countries and counted
against the latter emission targets (according to their Nationally Determined Contributions, NDCs)
(Grubb, 2003). Alternatively, CERs can be used by industry to comply with the EU ETS.

2

For a more comprehensive analysis on the different contractual settings, see Hilke & Ryan (2012). (Hilke &
Ryan, 2012)
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The CDM serves two objectives. First, it helps developed countries to comply with their greenhouse
gas emission targets with more flexibility, by allowing the “offshoring” of emission reducing activities.
From an economic point of view, emission savings are often less costly in developing countries than
in developed countries. Second, by relocating investments for emission reductions into less
developed countries, the CDM aims to support sustainable, inclusive development.
The key requirement of each CDM project is the principle of additionality. It states that all projects
must provide emission reductions that are additional to the reductions that would have occurred in a
business as usual scenario. The incentive to engage in CDM activities is driven by the possibility to sell
CERs for example within the framework of the EU ETS or other contractual obligations of individual
countries under the Kyoto Protocol (NDCs).3

2.4

Brown certificates (cap and trade system)

A cap and trade system sets limits for the overall emission level of a particular group that is subject to
the system by limiting the number of tradable emission allowances (brown certificates) and requiring
firms to hold an amount of emission allowances equal to their own emissions after a given period
(Stavins R. , 2008). To distribute the emission allowances, a central authority can sell the emission
certificates either directly to firms (auctioning) or it provides each participating firm with an initial
amount of certificates based on its historical emissions (allowances). Since the amount of emission
allowances are reduced over time, firms can decide if they lower their emissions accordingly or buy
additional emission allowances from other firms. Naturally, some firms will have more cost-effective
opportunities to save energy than others. In a cap and trade system, these differences can be utilized
by trading emission certificates, in theory leading to a cost optimal allocation of emission reduction
investments.

2.5

White certificates

White certificates represent a market-based policy instrument aimed at reducing energy
consumption. The policy goal is to increase a country’s energy efficiency by reducing the energy
demand from industry and households. To achieve this, the mechanism usually addresses energy
utilities (energy suppliers and/or distributers). Energy utilities above a certain size are obligated to
achieve a specified target. This target can be defined as an absolute amount of energy that utilities
need to save or as a reduction of the utilities’ historical energy consumption (e.g. 10% reduction).
To achieve the energy savings, utilities implement energy savings programs with their residential and
industrial customers. In return, the utilities receive white certificates after an independent authority
verifies the implementation of energy saving measures. The certificates indicate that a certain
amount of energy (e.g. 1 ton of oil equivalent (toe)) has been saved. In many schemes, these
certificates can be traded between different utility firms. This allows firms that have not reached
their targets to buy certificates from other firms that achieved a surplus of white certificates. In most
cases, the regulatory authority pre-defines a list of actions applicable to households (e.g. insulation)
or industry (e.g. heat recovery), which are covered by the scheme. National context and different
market structures and regulations lead to country-specific outcomes of white certificate schemes
(Giraudet, Bodineau, & Finon, 2012). Still, the approach of a white certificate scheme usually involves
certain components:

3

The first commitment period of the Kyoto Protocol started in 2008 and ended in 2012. The second period, the
so called Doha Amendment, did not enter into force as the threshold of countries accepting the amendment
was not reached.
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1. Creating demand and defining actors
Demand for white certificates can be created in two ways: The first option involves an obligation
that requires actors to obtain a specific amount of white certificates within a given period. The
second option is the introduction of an economic incentive, which increases voluntary demand by
providing actors with a monetary incentive. So far, all existing schemes rely on mandatory
obligations (JRC, 2008).
Further, the participating actors need to be defined. In most cases, obligated parties include utility
firms above a certain size. However, another approach is to address specific firms directly with
particular obligations (e.g. India, see section 3.1).
2. Definition of project eligibility
The types of projects and activities, for which white certificates can be obtained, need to be defined.
This includes determining whether energy saving actions need to be approved individually in advance
or if a pre-defined list of eligible actions exists that the actors can follow. There is a trade-off
between the economic benefits of a project and the transaction cost of monitoring various
projects.4 In theory, there is a high probability that a wider range of eligible activities will include the
most efficient activity to save energy in a particular context. However, for the regulatory authority, a
multitude of eligible projects increases the complexity of evaluating and certifying each project’s
energy saving correctly.
3. Verification and monitoring
To cope with the above-mentioned challenge of transaction cost, a clear verification process needs
to be set out to review the energy saving actions undertaken. In particular, standardization can help
to cope with the challenge of transaction cost mentioned above and further facilitates access and
planning security for the respective actors. To assess the amount of energy savings, schemes usually
rely on the principle of additionality. The amount of energy savings is determined by the difference
to a baseline level of energy consumption that would persist without the action taken. The validity of
any specified baseline scenario is among the major challenges of monitoring and verification
procedures.
4. Market operation
To create a functioning market for white certificates, trading parties, public bodies, and regulations
need to be established. These should be set up to generate a sufficient amount of market liquidity,
by allowing as many parties as possible to trade on the market (JRC, 2008). As most energy saving
actions usually require large investments, it is vital to ensure price stability to safeguard the
incentives of the investing parties. Therefore, most schemes include mechanisms explicitly aimed at
increasing price stability.

4

Transaction cost is the cost in arranging and implementing a trade. In the case of managing white certificates,
they mainly refer to the policing and enforcement costs of ensuring that parties applying for white
certificates have actually installed the stated energy saving measures.
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Table 2-1: Overview of market-based instruments

Type

Clean
development
mechanism
(CDM)

Energy
performance
contracting
(EPC)

Brown
certificates
(cap and trade)

Green
certificates

White
certificates

Policy goal

Reducing
emissions

Improving
energy
efficiency

Reducing
emissions

Promoting
renewable
energy

Improving
energy
efficiency

Application

International

National

National/Intern
ational

National

National

Unit of
certificate

Ton of CO2
equivalent

-

Ton of CO2
equivalent

MWh

MWh or toe

Participating
parties

Industry

Public sector,
industry, and
households

Largest emitters
(factories,
power stations)

Energy utilities,
power stations

Energy utilities,
industry, and
households

Main countries

China, India,
Brazil

U.S., EU

EU

EU

India, France,
Italy
Source: DIW Econ

3 International experience
Much experience with the implementation and operation of market-based instruments has been
gathered at the international level. This allows us to present the modes of implementation and
operation of the versatility of the different schemes in the respective national contexts. A detailed
study of the most relevant national schemes provides a comprehensive account of the successes and
the challenges associated with the introduction of a market-based instrument for improved energy
efficiency. The schemes were chosen according to their longevity and the possibility to derive
relevant policy lessons.
In a first step, we analyze different white certificate schemes. This allows us to study how an energy
efficiency scheme can be successfully implemented and applied in practice. In a second step, we
examine the EU ETS. Although aimed at emission certificates, it represents the most established
market for the trade of certificates worldwide. By examining the EU ETS, we complement the findings
from white certificates for the successful market operation of a certificate scheme.

3.1

India

In 2012, India, as part of its National Action Plan on Climate Change (NAPCC) and National Mission on
Enhanced Energy Efficiency (NMEEE), started the first cycle of the Perform, Achieve and Trade (PAT)
scheme, which ran until March 2015. It was the first market-based system to increase energy
efficiency implemented in a developing country and the first white certificate scheme to specifically
target the industrial sector. White certificate schemes in European countries have typically targeted
electricity and gas suppliers (Bhandari & Shrimali, 2018). The design phase of the PAT scheme
involved extensive consultations with the Designated Consumers (DCs) through workshops and plantlevel meetings (Climate & Development Knowledge Network, 2013).
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Creating demand and defining actors
The PAT scheme targets commercial energy consumers in the most energy-intensive sectors of the
Indian economy with the goal to increase energy efficiency. In its first cycle, the scheme applied to
478 facilities in eight different sectors.5 The choice of targeted facilities (DCs), is based on threshold
limits of ton of oil equivalent (toe) of energy consumed per year. These thresholds differ from sector
to sector.
For each DC, the Bureau of Energy Efficiency (BEE) sets a specific energy savings target. This target is
expressed as the percentage reduction in energy consumption necessary to move from the
previously determined baseline to the target energy consumption. The baseline for each DC is
determined by its historic specific energy consumption between 2007 and 2010. The specific energy
consumption is defined as the ratio of net energy consumed by the plant and the total quantity of
output exported from the plant (Bhandari & Shrimali, 2018). The scheme also takes into account the
industries’ different levels of energy efficiency by assigning lower energy saving targets to industries
that are already more efficient in their energy use. The overall target of the PAT Cycle-I was a
reduction in energy consumption of 4.05% with an energy saving of 6.7 Mtoe. PAT Cycle-II, which
started in 2016 and will run until 2019, covers three more sectors than Cycle-I and it aims to reduce
energy consumption by 8.9 Mtoe (BEE, 2017).
DCs that do not meet their assigned targets have to pay a penalty. For each toe that the DC misses its
target, it will have to pay at least the price of a toe of energy, which BEE has calculated as 200 USD.
Additionally, a 20,000 USD lump sum penalty has to be paid when the target is not met (Bhandari &
Shrimali, 2018).

Definition of project eligibility
Within the Indian PAT scheme, the issuance of white certificates is not linked to specific energy
saving projects. Rather, DCs receive white certificates if they achieve efficiency gains beyond their
specific target. These can be traded with other DCs that have not reached their targets.

Verification and monitoring
Each DC has to appoint an energy manager who is responsible for submitting the annual PAT
assessment documents. Accredited independent energy auditors verify the energy savings claimed
by DCs at the end of the compliance period (Bhandari & Shrimali, 2018). A certification programme is
used to train professionally qualified energy managers. BEE conducts the certification examinations
(BEE, 2017). Calculation of the achieved savings is based on the metered energy consumption on the
plant level.

Market operation
In order to increase the cost effectiveness of energy efficiency improvements, the PAT scheme
includes a tradable instrument: the energy saving certificates (ESCerts). DCs that do not meet their
target can buy these ESCerts. Each ESCert is equivalent to one toe.
The ESCerts are traded in the power exchange market and the mechanism used for price discovery is
a double-sided closed auction with a uniform price. ESCerts may be banked for one consecutive
cycle. Trading for the first cycle of the PAT scheme took place once a week from September 2017
until January 2018. So far, trading has only taken place between DCs (IEX, 2018).

5

These sectors include the aluminium, cement, chlor-alkali, fertilizer, iron and steel, paper and pulp, and
textiles sectors as well as thermal power plants.
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Difficulties and learnings
According to BEE, the first cycle of the scheme resulted in total energy savings of 8.7 Mtoe, which is
equivalent to a reduction of 31 million tons of CO2 emissions (BEE, 2017). In order to evaluate the
success of the program, its overall effectiveness in reducing emissions and its cost effectiveness in
doing so are discussed.
The effectiveness of a program is, amongst other points, evaluated on its ability to induce
additionality, meaning its ability to incentivize increases in energy efficiency beyond the business-asusual scenario. Bandhari and Shrimali (2018) find no evidence for additionality when evaluating the
PAT scheme. They argue that increases in energy efficiency have mostly been driven by energy prices
and not by the scheme’s energy saving targets and that these targets have consequently been set too
low.
Further criticisms of PAT include a lack of stringent timelines and long-term targets; targets are
only determined for a three-year period which may hinder long-term investment. It is also unclear
whether the penalties that DCs incur when they fail to meet their energy saving targets were
sufficiently high to incentivize compliance. However, the scheme was successful in raising awareness
of energy efficiency. The DCs that Bandhari and Shrimali (2018) interviewed had comprehensive
knowledge of the PAT scheme’s requirements.
Furthermore, several factors indicate that the trading element of PAT may not have increased costeffectiveness in a meaningful way. Figure 3-2 shows the trading report of PAT cycle 1. The highest
prices were reached in the first two weeks of trading, at 18.3 USD/ESCert. At its lowest, the price fell
to 3.1 USD/ESCert. The low demand for certificates as well as the large volume of certificates for sale
indicate that most DCs were able to meet their energy saving targets by themselves and even went
beyond their targets relatively easily.
The interviews with DCs conducted by Bandhari and Shrimali (2018) before trading took place
confirm this analysis. They conclude that there may not have been much of a need for a market for
certificates under the given circumstances, with targets easy to reach and energy prices incentivizing
savings measures anyways.
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Nevertheless, the first cycle of PAT can be seen as a practice round that has been useful to familiarize
the relevant actors with the scheme and to identify the appropriate energy saving targets.
Furthermore, the design process of the scheme was considered successful with regard to
transparency, flexibility and industry engagement with all relevant stakeholders. Objectives were
clearly stated and skepticism on the side of DCs was not only mitigated, but channeled into designrelated suggestions from industry. The two-year consultation phase featured approximately 100
workshops during which DCs, government officials, auditors and managers were brought together
(Climate & Development Knowledge Network, 2013).

3.2

United Kingdom

The United Kingdom has had a range of different energy efficiency schemes since 1994. The current
program, the Energy Company Obligation (ECO) scheme, is presently in its third phase (ECO3) and
focuses on poor and vulnerable households. The scheme is unique in that it is the only one that solely
targets the residential sector. It was first established in 2013 and covered three different types of
obligations in its first two phases (ECO1-ECO2): the Carbon Emissions Reduction Obligation (CERO),
the Carbon Saving Community Obligation (CSCO), and the Home Heating Cost Reduction Obligation
(HHCRO). ECO3 is limited to HHCRO.

Creating demand and defining actors
The ECO scheme originally targeted energy suppliers with a minimum customer base of 250,000.
Each of these energy supply companies has to meet a certain number of “ECO points”, which are
assigned to it based on its customer share. The energy performance certificate (EPC) scale identifies
how many “ECO points” are generated by the different kinds of installations that can be undertaken
in the residential sector.
The ECO scheme does not include fixed penalties for failure to meet obligations. The maximum
penalty is set at 5% of a company’s annual turnover (ENSPOL, 2015).

Definition of project eligibility
Targets for the obligations of energy suppliers are linked to specific measures, such as solid wall
insulation or the installation of new boilers. Lists with eligible actions are provided to the energy
suppliers.

Verification and monitoring
Qualified monitoring agents, independent from both the energy supplier and the installer of the
energy saving measures (contracted by the energy supplier), are responsible for conducting
inspections and monitoring scores. Monitoring takes place after installations are completed. Energy
suppliers then have to compile the inspection results in monitoring reports and submit them to the
Office of Gas and Electricity Markets (Ofgem) (Ofgem, 2018). The ECO scheme includes a dedicated
Fraud Prevention and Audit team (ENSPOL, 2015).

Market operation
The ECO scheme does not include the issuance of certificates for energy saved. However, energy
saving obligations can be transferred between two obligated actors. Each transfer requires an
application and is subject to approval by Ofgem (Electricity and Gas Order 2018). The system has only
been used to a limited extent (ATEE, 2017).
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Difficulties and learnings
The obligated parties overachieved their targets in ECO1 as well as ECO2. In response to concerns
about the high costs of the scheme, to be passed on to end users, several changes to the ECO order
were made in phase one. The cost-reducing changes included, for example, the simplification of
qualifying criteria for specific obligations, the expansion of CSCO eligible areas from 15% to 25% of
the lowest income areas, as well as a reduction of the CERO target by 33% (Ofgem, 2015). The
decision to reduce the energy savings target was taken against the advice given in government
consultations and against evidence that this will in effect lead to higher net energy prices (Fawcett,
Rosenow, & Bertoldi, 2019).
In December 2014, several months before ECO1 ended, it was decided to extend the scheme and
begin a second phase in April 2015. This decision ensured that obligated parties did not stop
implementing energy efficiency projects as soon as their obligations were fulfilled, but continued
implementing measures, knowing that the additional energy savings could be carried over into the
next phase of the scheme in ECO2 (Ofgem, 2015).

3.3

France

France began running its Energy Saving Certificates (ESC) scheme in 2006. The scheme is currently in
its fourth phase, with each phase lasting for three years, and has undergone a multitude of revisions
and amendments. In essence, energy suppliers and fuel retailers comply with their individual energy
saving obligations by reducing the energy consumption of households, companies or local
authorities.

Creating demand and defining actors
The ESC scheme targets energy suppliers with sales exceeding 0.4 TWh per year and fuel retailers.
The scheme’s first phase excluded fuel used for transport, but fuel retailers with 7000t or more of
annual fuel sales were added to the list of obligated actors in phase 2. Every obligated actor must
meet an individual saving obligation. The volume of the individual obligation depends on their
market positions: their total annual sales in the residential and the tertiary sector. Overall energy
savings targets, measured in cumulated and actualized TWh (TWh cumac)6 , were set for each phase
(phase 1: 54 TWh cumac; phase 2: 345 TWh cumac; phase 3: 700 TWh cumac ; phase 4: 1600 TWh cumac).
Obligated actors can meet their energy saving obligations in several ways:
i)

implement measures (e.g. installing equipment) to reduce the energy consumption of
final consumers (households, companies or local authorities),

ii)

implement measures to reduce the energy consumption in their own premises, or

iii)

buy white certificates.

Phase 3 also introduced an additional “fuel poverty” obligation targeted at poor households (MURE
and ADEME, 2019).
At the end of each phase, the obligated actor must provide the corresponding number of certificates
to match its individual obligation. In case the obligation is not fulfilled, a penalty of € 0.02/kWh cumac
or € 0.015/kWh cumac (only for measures targeting the “fuel poor”) is imposed.
6

“Cumulated” refers to summed up energy savings during equipment’s lifetime; “actualized” refers to the
discounting of these savings with an interest rate of 4% per year, as the equipment becomes less effective
over time.
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Definition of project eligibility
In phase 1, a wide range of legal entities were eligible actors, meaning they could claim white
certificates for the energy saving measures they undertook. In phase 2, eligibility was restricted to
energy suppliers, local and regional authorities as well as social landlords and the National Housing
Improvement Agency (ANAH). Eligible actors also have to show that the energy savings measures
that they request white certificates for are additional to measures that would have been taken
without the program in place (ATEE, 2017).
Eligible actions can be chosen from a catalogue of standardized actions, simplifying the
implementation of measures. However, obligated actors may also implement special actions that
require an individual assessment (MURE and ADEME, 2019).

Verification and monitoring
Obligated actors submit their claims to the national ESC agency, which is part of the Ministry for the
Ecological and Inclusive Transition. Energy savings are not measured for each project but estimated
following standardized energy saving measure worksheets. To document the contribution of the
measure, the regulatory authority requires documents such as bills, a statement by the energy
consumer/contractor and documents listed in the standardized measures worksheets. The energy
saving action is checked by a regional authority that verifies calculations and implementation on a
random basis (MTES, 2011).

Market operation
The National ESC unit issues energy savings certificates once for the whole lifetime savings of the
installed measure. These certificates can be freely traded.

Difficulties and learnings
A full impact evaluation is currently taking place and is expected to be completed by the end of 2019
(MURE and ADEME, 2019). So far, the compilation of a catalogue of standardized actions proved
successful in encouraging the implementation of energy saving measures while at the same time
keeping down transactions and administrative costs. Regulators also noted that restricting the
number of eligible projects and actors at first and then slowly expanding both may have been
advantageous (MTES, 2011).
The French ESC scheme saw an increase of frauds in its third phase. These frauds were committed by
delegated companies (companies contracted by obligated parties to implement energy savings
measures for them) who obtained ESCs from the authorities for fictitious work. They then sold these
certificates to obligated parties.
In response to the discovery of extensive frauds, several regulatory changes were introduced to
impede fraudulent activity. First, the criteria that companies have to fulfil in order to obtain the
delegate company status (i.e. to be able to implement measures for obligated parties) have been
tightened. Second, the procedure for issuing ESCs has been strengthened. This involves being able to
identify the actors that actually carried out the work by clarifying document requirements and
strengthening the information and supporting documents that have to be submitted in order to
receive ESCs. Furthermore, the list of eligible operations is currently being revised in order to exclude
certain types of works, which have proved to be more vulnerable to fraud (TRACFIN, 2018).
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3.4

Italy

Italy introduced its Energy Efficiency Certificates system (Titoli di Efficienza Energetica, TEE) in 2005.
It has since been improved several times. In 2012, additional requirements for the measurement and
verification of energy savings were introduced to increase the efficacy of the white certificates
scheme.

Creating demand and defining actors
Obligated actors are electricity and natural gas distributors with more than 50,000 customers. An
energy savings target, measured in toe, has to be met annually. Obligated actors can meet these
targets by implementing energy savings measures that entitle them to white certificates, by
commissioning Energy Service Companies (ESCOs) to implement these measures for them or by
buying white certificates. Energy saving measures can be implemented in any sector of the economy.
Obliged actors only incur fines, which are determined on a case-by-case basis, when they fail to
provide at least 60% of the mandated white certificates. In either case, the missing white certificates
are carried over into the next obligation period and added to the new obligation (GSE, 2016).
Obligated actors are reimbursed a certain amount of money for each white certificate they acquire.
This reimbursement is financed through the electricity and gas charges and is estimated to increase a
household’s electricity and gas bills by approximately 0.5% and 0.3% (MURE, 2017).

Definition of project eligibility
Entities implementing energy efficiency projects need to submit project proposals to GSE (Italian:
Gestore dei Servizi Energetici S.p.A., Energy Services Manager) and request verification and
certification in order to receive white certificates. There are three different kinds of white certificates
that can be traded. Type 1 certificates are issued for energy savings achieved in the electricity sector,
type 2 for energy savings in the gas sector and type 3 for energy savings from other fuels. Trading
takes place in a market that is set up and regulated by GSE. However, certificates are also exchanged
via bilateral contracts, which make up the majority of the exchange market (MURE, 2017).

Difficulties and learnings
Since 2013, the evaluation and certification of energy savings is the responsibility of GSE. The
methods for calculating and evaluating energy savings changed in 2017 and are now limited to two
separate methods depending on whether a Standard Project or a Monitoring Plans Project is
proposed. The Standard Project method relies on a mix of deemed savings and metered savings. The
aim of this change is to improve the quality of the collected data and reduce the risk of fraud
compared to the previous calculation, which was only based on deemed savings. The Monitoring
Plans Project method calculates energy savings from metered savings for increased accuracy (Di
Santo, De Chicchis, & Biele, 2018).
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Figure 3-2: Actors and mechanism of a white certificate scheme using the example of Italy
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The scheme was considered successful in generating energy savings and increasing energy efficiency.
There are several lessons to be learned from the Italian white certificate scheme. First, the
mentioned over- and undersupply of certificates led to unstable prices, which made investment
decisions more difficult. Second, Standard Projects, whose savings were calculated based on the
number of installed units (deemed savings), have played a major role in the first two phases of the
scheme. From 2013 onwards, however, Monitoring Plans Projects made up the majority of proposed
energy savings projects.
Third, the fact that white certificates were only issued for 5 years for each project meant that the
implementation of projects with a long payback time was under-incentivized. To alleviate this issue,
the tau coefficient was introduced in 2011. The tau coefficient, which was calculated based on the
project’s likely lifetime, the estimated additional yearly savings and a discount rate of 2%, was
multiplied with the projects additional yearly savings and thereby increased the amount of
certificates issued in the five-year issuance period for projects with a long life span (Di Santo, Biele,
Tomassetti, D'Ambrosio, & Forni, 2014). After a few years, however, it was decided that the use of
the tau coefficient involved too many complications and, instead, the issuance period for white
certificates was increased from 7 to 10 years (Di Santo, De Chicchis, & Biele, 2018).
Fourth, the appropriate degree of complexity in the monitoring and evaluation of energy savings has
to be found. The extensive use of deemed savings in the first two periods of the scheme, while
lowering the cost and complexity of the program, created opportunities for fraud. Eligible actors
could implement energy savings projects of unsatisfactory quality or provide fraudulent documents
with a low risk of being caught. The amplification of ex-post detailed checks on implemented projects
led to the discovery of large frauds in 2017. A criminal organization had presented fraudulent
documents that attested to the implementation of energy savings projects that had never taken
place. Obtaining the white certificates and trading them in the market allowed them to reap a profit
of around EUR 105 million. This is only a small part of the potential 700 million euros they could have
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gained, had the fraud not been discovered in time. Authorities were aware of the risk of frauds
before this discovery and had already started requiring additional documentation on deemed savings
projects from 2013 onwards. In 2017, the use of solely deemed savings for the calculation of energy
savings was phased out in favor of the Standard Project method mentioned earlier, which also
includes metered savings in its calculation.
The introduction of stricter requirements on documentation, evaluation as well as additionality have
made the scheme more complex however, leading to a decline in additional yearly savings and a
concurrent increase in the scheme’s cost since 2015 (Di Santo, De Chicchis, & Biele, 2018).

3.5

Poland

The legal foundation for the Polish white certificate scheme was created in 2011 and the scheme
officially began in 2013. The adoption of the Energy Efficiency Act in 2016, motivated by lower than
expected delivery of energy savings, led to major changes of the scheme.

Creating demand and defining actors
There are three kinds of obligated parties in the Polish scheme:
i)

Energy companies selling electricity, natural gas or heat to end users in Poland

ii)

End users who conduct their own transactions on the Polish Power Exchange, and

iii)

Commodity brokerage houses and trade brokerage houses that make transactions on the
Polish Power Exchange (ENSPOL, 2015).

In phase 2, which started in October 2016, the target energy savings are equal to 1.5% of the
individual energy companies’ sales each year. Obligated parties can achieve their target by
implementing energy savings projects themselves, buying white certificates in the market or paying a
substitution fee, which will be phased out in 2019 (ATEE, 2017).
In the case that a company does not fulfil its obligation or is found out to have provided fraudulent
information, the penalty in stage 1 could be as large as 10% of the company’s previous year’s
revenues. In stage 2, the penalty is limited to a maximum of approximately EUR 750,000 (ENSPOL,
2015).

Definition of project eligibility
In its first phase, the scheme used a tender system in order to allocate white certificates. Once the
tender was announced, obligated parties had 30 days to submit their energy savings project
proposals (ENSPOL, 2015). This deadline was considered too short and was extended in subsequent
tender rounds. Projects include the insulation of industrial installations, replacement of lighting or
the installation of new equipment for industrial processes (Polish Ministry of Energy, 2017). In the
second phase, submissions can be made throughout the year and are not subject to tender processes
anymore. Once the implementation of the energy savings project is confirmed, white certificates are
issued. In order for the project to be eligible, it has to generate at least 10 toe/year of final energy
savings.

Verification and monitoring
Currently, in order to receive white certificates for a project, ex-ante energy audit reports for the
intended project have to be submitted. The Energy Regulatory Office verifies individual target
achievements each year and monitors them through random controls (ATEE, 2017). A database is
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publically available that contains data from all audit sheets of the projects for which an energy
efficiency certificate was issued.

Market operation
The white certificates can be traded in the Polish Power Exchange or in over-the-counter
transactions. They only become valid after being registered in a national register.

Difficulties and learnings
The comprehensive remodeling of the Polish scheme in 2016 was based on lower than expected
energy savings delivered during the first years of the white certificate scheme. These were blamed on
the complexity of the original system. Flaws included an inordinately complicated and confusing
application procedure for white certificates, the very short period of time between the
announcement of the tender and the submission deadline for project proposals (only 30 days), long
procedures for evaluating and granting white certificates, as well as the lack of an opportunity to
correct mistakes in project applications (KAPE, 2017). Furthermore, the employment effect for
energy efficiency professionals did not unfold as planned. To improve the availability of skilled
personnel, the authorities now work in close collaboration with the Energy Conservation Foundation
(Polish Ministry of Energy, 2017).
Yet, energy savings increased strongly in 2015 and 2016, with around 68% of overall energy savings
of the first phase being delivered in its last year. Tadeusz Skoczkowski, professor at the Warsaw
University of Technology and Head of the Chair of Rational Use of Energy, in an interview with
Association Technique Energie Environnement acknowledged that the extensive remodeling of the
scheme might have been too hasty (ATEE, 2017). Poland, unlike other European countries that
recently introduced energy obligations, could not build on experience gained through earlier
voluntary schemes (Fawcett, Rosenow, & Bertoldi, 2019). This lack of experience combined with the
complexity of the white certificate scheme is indeed likely to have led to low energy savings
deliveries. However, the data also indicate that once a certain level of experience had been
generated (in the last year of phase 1), energy savings increased greatly.

3.6

European Union

The European Union Emission Trading Scheme (EU ETS) is by far the largest and most established cap
and trade system. Introduced in 2005, it limits the emissions of over 11,000 power plants and
manufacturing sites and covers 40% of the EU’s greenhouse gas emissions (European Commission,
2018).

Market operation
The scheme consists of various trading periods. Phase I (2005-2007) served largely as a learning
period with only a modest cap. In the second phase (2008-2012) three non-EU countries (Norway,
Iceland, Lichtenstein) joined the scheme and the overall cap was set 6.5% lower than in 2005. Phase
III (2013-2020) set a 21% reduction compared to 2005, moved from distributed allowances to
auctioning and experienced lower price volatility. In Phase IV the rate of reduction will be raised from
1.74% to 2.2% per year. Further, the market stability reserve (mechanism to reduce certificate
surplus and price volatility through placing unallocated certificates in a reserve) will be substantially
enlarged.

Difficulties and learnings
Phase I of the scheme encountered large price volatilities, failing to create stable incentives for
investors. Furthermore, an oversupply of certificates led to considerable price drop that did not
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adequately incentivize firms to invest in emission savings. However, in subsequent phases, measures
were introduced to enhance the market operation. A tighter supply of certificates, a move from
allowances to auctioning, and the introduction of a market stability reserve have emerged as
countermeasures in response to undesired developments. Although the EU ETS was carefully
designed, these challenges illustrate the complexity and the necessity for constant refinement of the
scheme.
Furthermore, the EU ETS encountered multiple cases of Fraud. In 2010, thieves were able to steal
certificates from the account of various firms using cyber attacks. A larger fraud scheme involving
VAT fraud is estimated to have cost governments more than EUR 5 billion.
Despite problems such as large price drops or cases of fraud, the system has been assessed to be
working successfully at low cost (Grubb & Sato, 2009; Cludius, Duscha, Friedrichsen, & Schumacher,
2019). In order to deepen the ETS market and further improve efficiency, an ETS can be linked with
other ETS. In 2020, the Swiss ETS will be linked with the EU ETS. Additionally, linking the EU ETS with
the California ETS is currently discussed.

4 Summary and policy recommendations
This paper provides a summary of internationally used market-based instruments for energy
efficiency improvements. We find that white certificates offer the best starting point for an Iranian
certificate scheme, due to their focus on energy efficiency, their tradability, and their proven track
record in the international context. Furthermore, the investigation of the EU ETS offers important
insights for the successful operation of a certificate market. Even though the certificate schemes
used internationally cannot serve as exact blueprints for an Iranian certificate scheme for energy
efficiency, important policy lessons can be inferred from their review (Table 4-1).
In terms of the underlying economic incentives mechanism, the Iranian mechanism differs from the
bulk of international experience. The energy efficiency scheme in Iran does not rely on obligations or
penalties to incentivize actors to participate in the scheme. Rather, it aims to focus on using the
opportunity cost of consuming energy in terms of more worthwhile uses. However, this does not
mean that there is no use in studying certificate schemes that involve obligations. Actual behavioral
outcomes are quite similar: Implementing saving measures means reaping the benefits of
achieving price margins per unit of energy used, granted either through the price for saved energy
or the price of energy itself. Actors can thus profit from differentials between these prices. In any
case, the crucial determinants for a working mechanism are connected to the relationship of
investment volumes and price margins. For actors, this requires providing proof of energy efficiency
measures and – for the regulator – establishing coverage and market rules.
Therefore, we summarize the policy recommendations from the international review for a successful
implementation and operation of a scheme in Iran in the following.

4.1

Creating demand and defining actors

One of the most crucial issues in building a successful certificate scheme for energy savings is to
develop a clear mechanism that is developed and understood by all relevant stakeholders. The Polish
experience makes a case in point, showing that an excessively complicated scheme together with
inadequate communication leads to low participation. By contrast, India has chosen to engage in an
extensive stakeholder consultation for designing the scheme. This facilitated the exchange of
information and generated crucial learnings for firms and authorities.
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The application process needs to be easy to understand for all actors involved and should lay out the
benefits for the respective actors to participate in the scheme. The time frame, the ambitions and
the commitment to the scheme should be explicit. Incentives for investments into energy
efficiency demand a stable policy prospect and require long-term assurance of a possible return of
investment. The case of India shows that relatively short-sighted targets (three years) entail shortsighted investments and prevent long-term energy savings.
The expectations towards the initial phase of the project should be realistic. The international
experience shows that the introduction of such a scheme is inherently prone to unforeseen
developments. Despite careful planning, challenges are likely to occur that need to be addressed
during the operation of the scheme. The experiences made in Poland and within the EU ETS teach us
that fixing initial problems takes time and that a slow and difficult start should not be marked as a
failure too quickly. Further recommendations for the typical implementation of an exemplary project
within the framework of the Market for Energy Efficiency and the Environment (M3E) can be found in
the IREEMA Technical Note No. 4.

4.2

Definition of project eligibility

From an economic point of view, the efficiency of a certificate scheme increases with the number of
eligible project types to save energy. However, increasing the variety of eligible projects also raises
coordination cost due to the efforts required to accurately evaluate each project und prevent fraud.
The experience gathered in France suggests that a successful strategy should start with a small
number of projects covered by the scheme and expand gradually with growing experience. Hereby,
the functioning of the mechanisms to approve projects and issue certificates can be reviewed clearly
before widening the scope of the scheme. In addition to gradually expanding the number of eligible
projects, standardization of eligible projects has proven to be a successful method to reduce
coordination cost. A catalogue of standardized actions as implemented in France provides a fruitful
example on how to reduce efforts for regulatory authorities. Published and easily accessible, such a
catalogue can also serve as a guideline to provide clarity and reduce entry barriers for investors.
IREEMA Technical Note No. 3 offers a more detailed list of suggestions for M3E eligibility criteria.

4.3

Verification and monitoring

To issue an adequate amount of white certificates, the savings for each project need to be calculated.
Methods that rely on deemed calculations benefit from lower transaction and monitoring cost.
However, basing all calculations on deemed savings ex-ante has shown to promote fraudulent energy
savings claims. Therefore, most schemes now feature an ex-post evaluation either by metering the
savings directly (e.g. Italy) or having the projects inspected by independent and qualified monitoring
agents after installation (e.g. UK). In addition to a thorough evaluation, also subsequent processes
need to be carefully planned. The polish experience teaches us that long procedures of evaluation
and granting of certificates required a redesign of the scheme. Additionally, personnel for audits
need to be trained and qualified in time.
Regarding the calculation of energy savings, a method needs to be presented that is clear and
comprehensible for all participants. This includes specifying how long savings certificates will be
issued for an implemented project. As the experience has shown in Italy, the duration for which
savings are calculated will incentivize either short- or long-term projects.
Regarding fraud, the international experience suggests that the risk of fraud needs to be taken
seriously. Italy, France, the United Kingdom, and the EU ETS all encountered different forms of fraud.
These attempts usually take the form of claiming certificates for projects that do not fulfil the
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necessary requirements or do not exist at all. A positive example is given by the United Kingdom,
which established a dedicated fraud and audit unit to proactively respond to these problems.

4.4

Market operation

The development of a functioning certificate market is a key requirement for market efficiency but is
associated with several challenges that need to be addressed. Since the decision to invest in energy
savings and obtain certificates is largely driven by the expected value of such a certificate, the market
price for a certificate plays a crucial role in the investment decision. Therefore, a certain level of price
stability is required to provide adequate investment security and allow long-term planning. The
experiences gathered with the white certificate scheme in Italy demonstrated this clearly, where
over- and undersupply of certificates have led to severe price volatility. To reduce price instability,
banking possibilities have been e.g. implemented in India. This enables participating actors to bank
certificates for a limited amount of time. Additionally, the EU ETS scheme demonstrated the
introduction of a market stability reserve. This mechanism allows a regulatory authority to balance
the over- or undersupply in the market by buying up or selling certificates, thus working similar to a
central bank. Hereby, price stability can be improved to establish planning security for participating
parties.
All things considered, the varied evidence gathered internationally provides directive guidance for
the implementation of a certificate based scheme to increase energy efficiency in Iran. However, the
international findings also show that a blueprint for the type of certificate scheme planned in Iran
does not yet exist.
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Table 4-1: Difficulties and learnings from the review of international experience with relevant market-based instruments

Country

India

Scope of scheme

Obligated actors

Energy consumption in energy
intensive large industries

Individual plants in energy
intensive sectors with energy
consumption above a certain
threshold

Difficulties





Targets too low: almost no demand for market certificates
Uncertainty: Hindering long-term investments
No clear timeline for development of scheme
No additionality: Companies are not required to show
additionality of energy savings

Learnings
 Importance of stakeholder consultation: Bringing together
firms, auditors and government officials improved the
design of the scheme significantly
 Manager appointment: Clarifying responsibility on the side
of the obligated actors raised awareness for the topic

 Fraud and audit unit: Dedicated divisions can help to

United
Kingdom

France

prevent fraud
Electricity and gas consumption in
the residential sector

Electricity, natural gas, oil products,
heat (district heating) in the
residential and tertiary sectors and
transport

Energy utilities

 Political pressure: Leading to reduction of targets

 Simplification: Making qualifying criteria for specific
obligations easier to understand reduced costs of the
scheme

 Stricter eligibility and monitoring: In consequence to largeEnergy utilities, fuel retailers

 Fraud: Parties contracted with implementing measures for
obligated parties claimed certificates for fictitious work

 Fraud: Deemed savings calculations promoted the

Italy

Electricity and gas consumption in
all sectors

Energy utilities

Poland

Electricity, heat or natural gas in all
sectors

Energy utilities; Brokerage houses
and end users that make
transactions on the Polish Power
Exchange

EU ETS

Large-scale greenhouse gas
emissions in power generation and
manufacturing industry sectors

Energy intensive installations and
airlines

scale fraud, monitoring efforts were enhanced

 Start small: Starting with a smaller number of eligible
projects and expanding over time was seen as advantageous

 Trade-off for verification process: Balance between too little

implementation of measures with poor quality or false
documents

verification and monitoring (leading to fraud) and too much
complexity (leading to a decline in energy savings and rising
costs)

 Over-complexity: Unfamiliarity with the scheme led to

 Personnel: Deployment and training of energy efficiency

little participation in the first years
 Delays: Evaluation and grant of certificates took too long

 Price volatility
 Oversupply of certificates
 Fraud: Theft of certificates and large-scale VAT fraud

auditors needs to be considered in the planning process

 Learning phase can build correct expectations and offers a
chance to gather experience

 Constant refinement of mechanism is necessary

Source: DIW Econ
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