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Abstract
White certificate schemes mandate energy companies to promote energy efficiency through flexibility
mechanisms, including the trading of energy savings. They can be characterized as a quantity-based,
baseline-and-credit system for the diffusion of energy efficient technologies. This paper offers a
comprehensive comparison of experiences with white certificate schemes in Great Britain, Italy and
France. Starting from the identification of the key drivers underlying each scheme, it proposes an
original interpretation of this type of scheme as an adaptive instrument, in the sense that it can take
different forms in response to specific institutional contexts.
The analysis shows that schemes perform well in terms of static efficiency – they generate net social
benefits over the period considered – though there are large discrepancies in cost-effectiveness due
to various technical potentials across countries. They achieved mixed results regarding dynamic
efficiency – the ability to induce and sustain technological change over the long run. Market
transformation occurred in Great Britain, but was poorly incentivized in Italy and France due to
inadequate compliance cost recovery rules. Substantial organisational change has occurred in every
country, mainly by strengthening vertical relationships between obliged parties and upstream
businesses. Overall, the obligation (rather than the market component) drives the early phases of the
schemes.
Keywords : White certificate schemes, Energy efficiency, Flexibility mechanisms, Static efficiency,
Dynamic efficiency.
Les dispositifs de certificats blancs: efficacité statique et dynamique d’un instrument de
politique publique adaptatif

Résumé
Les dispositifs de certificats blancs obligent les opérateurs énergétiques à promouvoir l’efficacité
énergétique en y associant des mécanismes de flexibilité, comme l’échange d’économies d'énergie.
Ils peuvent être caractérisés comme un instrument en quantité, de type baseline-and-credit, pour la
diffusion des technologies énergétiquement efficaces. Cet article propose une comparaison des
expériences de certificats blancs menées en Grande-Bretagne, en Italie et en France. A partir de
l’identification des déterminants propres à chaque régime, il propose une interprétation originale de ce
type de dispositif comme un instrument adaptatif, au sens où il peut prendre différentes formes en
fonction de l’environnement institutionnel dans lequel il s’insère.
L'analyse montre que les dispositifs produisent des bons résultats en termes d'efficience statique – ils
génèrent des bénéfices sociaux nets sur la période considérée – avec toutefois des écarts de coûtefficacité importants liés à des différences de gisement technologique entre pays. En termes
d’efficience dynamique – capacité à induire et soutenir le changement technologique sur le long
terme –, les performances sont mitigées. La transformation des marchés de biens efficaces est
effective en Grande-Bretagne, mais encore peu active en Italie et en France en raison de règles de
recouvrement des coûts de l’obligation inadéquates. D’importants changements organisationnels se
sont produits dans tous les pays, principalement en renforçant les relations verticales entre les
opérateurs obligés et leurs partenaires de l’industrie de l’efficacité énergétique. Dans l’ensemble,
l’obligation (plutôt que la composante de marché) structure et anime les premières phases des
régimes.
Mots-clés : certificats blancs, efficacité énergétique, mécanismes de flexibilité, efficacité statique,
efficacité dynamique.
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1 Introduction
Energy efficiency policies are generally justified by their ability to reduce CO2 emissions and improve
national energy security. In addition, they help overcome ‘barriers’ that prevent the purchase of
energy efficient durables, despite the apparent net positive value of such investments, from both
private and social standpoints and assuming ideal market conditions (Sorrell et al., 2004; Gillingham
et al., 2009). Energy saving obligations and credits, better known as “white certificate schemes”1,
have been introduced in Great Britain in 2002, in Italy in 2005 and in France in 2006. Fundamentally,
they oblige energy companies to achieve quantified amounts of energy saving by encouraging their
customers to adopt energy efficient technologies2.
The rationale of the instrument, inspired by Demand-Side Management (DSM) programs
implemented in the U.S. in the 1980s, is to take advantage of the commercial relationship of energy
companies with their customers to reach the ‘diffuse’ potentials for energy conservation, particularly
present in the transportation and building sectors3. However, as opposed to DSM programs imposed
on electricity monopolies in the past, the implementation of white certificate schemes has occurred
in the context of liberalised markets. At least in theory, the British, French and Italian energy markets
have been unbundled and liberalized according to rules set out by European directives4. The
industrial organisation context is important, because the obligation to save energy directly conflicts
with the energy companies’ core business goal to sell more energy. To overcome this conflict, the
obligations are complemented with flexibility mechanisms, such as the trading of energy savings.
Such trade mechanisms, increasingly pervasive in environmental policy, are designed to allow energy
companies to minimize the cost of target fulfilment. Moreover, the obligation creates an opportunity
for energy companies to turn their typical business model into a broader energy service business
model, which can be a means of commercial differentiation in the newly competitive energy markets
(Vine et al., 2003; Langniss and Praetorius, 2006).
White certificate schemes have been sketched out by microeconomic models as a hybrid subsidy-tax
mechanism, whereby energy companies are constrained to subsidize energy efficient durables and
are allowed to recover compliance costs through increased energy prices (Oikonomou et al., 2007;
Bye and Bruvoll, 2008; Giraudet and Quirion, 2008; Peerels, 2008; Sorrell et al., 2009). However, it is

1

The labels “Energy savings certificates”, “Energy efficiency credits” or “White tags” can also be found in the
literature. Although “energy saving obligations and credits” would be the most appropriate terminology, the
most common “White certificates scheme” is used throughout this paper.
2

Theoretically, white certificate schemes aim at energy conservation, i.e. both energy efficiency improvements
and changes in energy consumption patterns. In practice, most of the measures target energy efficiency (e.g.
lighting, heating, insulation) while only a few “soft measures” target behavioural change (e.g. training for
construction workers in France).
3

For a more advanced comparison of white certificate schemes and DSM programs, see Waide and Bucher
(2008), Eyre et al. (2009) and Giraudet et al. (2011).
4

Directives of the European Parliament and of the Council of 1996 concerning the internal electricity market
(Directive 96/92/EC) and of 1998 concerning the internal gas market (Directive 98/30/EC).
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common that environmental policies depart from their ‘textbook’ form when applied in practice
(Boemare and Quirion, 2002). White certificate schemes make no exception to the rule, for at least
two reasons. First, different institutional environments across countries may yield different scheme
designs. Second, the flexible nature of the instrument allows very different strategies among energy
companies. As a result, despite convergent stylized representations, early empirical analysis of the
European experiences reveals mainly country-specific outcomes (Eyre et al., 2009; Mundaca and
Neij, 2009; Pavan, 2011a; Giraudet et al., 2011), thus keeping white certificate schemes tricky to
evaluate (Labanca and Peerels, 2008).
The aim of this paper is to integrate theory and practice (Hahn and Stavins, 1992) in order to
highlight how the institutional environment influences the design and functioning of white certificate
schemes. Ultimately, it offers an original interpretation of white certificate schemes as an adaptive
policy instrument, in the sense that it can take different forms in response to specific institutional
contexts. A comparative evaluation of recent performances of the British, Italian and French
schemes5 is realised using two complementary indicators:


Satic efficiency, referring to cost-effectiveness and economic efficiency, assessed by
quantifying the costs and benefits of the schemes (Gillingham et al., 2006; Goulder and Parry,
2008; Mundaca and Neij, 2009).



Dynamic efficiency, referring to organisational and technological changes through learningby-doing and market transformation (Milliman and Prince, 1989; Jaffe and Stavins, 1995;
Finon and Menanteau, 2005).

The analysis is based on a review of academic works and grey literature, supplemented by interviews
with stakeholders. The paper is structured as follows. Section 2 formally defines white certificate
schemes and places the instrument within the landscape of environmental policy. Section 3 details
the design of existing schemes. Section 4 analyses trade activity in each scheme. Section 5 assesses
the static efficiency of the schemes and highlights its technological and institutional determinants.
Section 6 assesses the dynamic efficiency of the schemes. Section 7 draws lessons regarding the
future efficiency of white certificate schemes. Section 8 concludes.

5

Depending on the period considered, the British scheme is referred to as EEC1 (Energy Efficiency
Commitment, 2002-2005), EEC2 (Energy Efficiency Commitment, 2005-2008) and CERT (Carbon Emissions
Reduction Target, 2008-2011), the Italian scheme is referred to as TEE (Titoli di Eficienza Energetica, 2005-2012)
and the French scheme is referred to as CEE (Certificats d’économies d’énergie, 2006-2009). Energy saving
obligations are also imposed on energy companies in Denmark, in the Flemish region of Belgium and in the
New South Wales state of Australia (Bertoldi and Rezessy, 2008). Those schemes differ from white certificate
schemes in that they do not feature trade mechanisms. They are not handled herein.
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2 Properties of white certificate schemes
2.1 Definition
The following principles, common to all countries, are sufficient to broadly define a white certificate
scheme in the context of liberalized energy markets6:
(i)

Obligation – White certificate schemes place an obligation on energy market operators
(hereafter the “obliged parties”, which are energy suppliers in the general case, but possibly
energy distributors) to promote energy efficient technologies. Individual targets, generally
labelled in units of energy savings, are set and apportioned to obliged parties according to
their share of the household energy retail market. Obliged parties must comply with their
individual target within a given period of time. This constraint is binding, provided that any
shortfall in compliance is financially penalized7. In the ideal context of liberalized and
competitive energy markets, promotion of energy efficiency might come at a cost (additional
to the cost of forgone energy sales), which can be passed-through onto the energy price.

(ii)

Deemed savings – Energy saving measures are defined on a standardized basis to keep
measurement and verification costs low. Deemed energy savings are calculated, generally ex
ante, under conventional assumptions (about unitary gains, product lifetime, etc.) so as to be
additional to a technological baseline. This method also allows assigning property rights on
energy savings, which eases trading. In this respect, the so-called “white certificate” is both
the energy saving measurement unit (labelled in kWh, ton oil equivalent or avoided CO2
emissions) and the commodity traded. Specific calculations are allowed for technically
complex measures (particularly present in the industrial sector), but deemed measures cover
the largest part of the potential and are designed to be the main delivery tool.

(iii)

Flexibility options – Obliged parties have different means to meet their obligation. They can
either produce energy savings by themselves or contract with third parties (equipment
manufacturer, retailer or installer, energy service companies). If they fall short of their target,
they can buy certified amounts of energy savings from companies who exceed their target,
or to ‘eligible’ parties, who are not obliged but allowed by the regulator to participate.
Relationships between obliged and eligible parties can build either on an ex post exchange of
white certificates in organised markets, or on a sub-contracting relationship based on a white
certificate price negotiated ex ante.

2.2 Theoretical characterization
These principles make white certificate schemes an innovative instrument. From the end-user point
of view, it creates a new type of incentive for energy conservation, together with renewing the
commercial relationship with energy companies; from the obliged party point of view, it creates a
6

See Bertoldi and Rezessy (2008) for the most exhaustive definition of white certificate schemes.
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The tightness of the penalty is not only a regulatory feature but also an economic signal. In particular, a preset penalty as implemented in France acts as a “buy-out” price.
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new type of regulation. However, these innovative features are not readily classifiable along the
usual categories of instruments for environmental policy, as the following section will show.

2.2.1. A hybrid instrument for energy conservation
A set of theoretical works have examined a stylized representation of white certificate schemes,
hence clarifying the type of incentive they offer to end-users (Bye and Bruvoll, 2008; Giraudet and
Quirion, 2008; Oikonomou et al., 2008; Peerels, 2008; Sorrell et al., 2009). Building on partial
equilibrium frameworks8, they consider energy and an abstract energy efficient good as partial
substitutes to produce a certain level of energy service: the more energy efficiency (e.g. condensing
boiler and compact fluorescent light bulb) is consumed, the less energy is consumed to reach the
same level of energy service (e.g. indoor temperature and lighting). A white certificate scheme is
represented as a hybrid subsidy-tax mechanism, whereby energy producers are constrained to
subsidize the producers of the energy efficient good (the subsidy being ultimately transferred to
consumers) and allowed in parallel to recover compliance costs through increased energy prices.
Within that framework, a white certificate scheme decreases energy consumption and increases
energy efficiency by raising energy price (but less than a pure energy tax yielding the same level of
energy savings) and lowering the price of the energy efficient good (but less than a pure subsidy on
energy efficient goods yielding the same level of energy savings). These static effects raise three
issues. First, the moderate increase in energy price politically favors a white certificate scheme
compared to an energy tax. Second, the direct rebound effect induced by a white certificate scheme
is moderate, since the increase in the consumption of energy service induced by the subsidy
component is countervailed by a decrease induced by the tax component (Giraudet and Quirion,
2008). Third, those price effects are potentially asymmetric, provided that the tax may apply to all
customers, whereas the subsidy may go to only a few. This means that for the same amount of
money, the tax is levied on a much larger base than the one on which the subsidy is subsequently
granted. Hence, the subsidy is the main price signal delivered by the instrument, as it is much
stronger than the tax price signal. Moreover, this asymmetry raises equity concerns, which may
become crucial for highly stringent targets (Sorrell et al., 2009).

2.2.1 A market-based instrument for environmental policy
In the broader perspective of environmental policy, such a combination of price signals should
unambiguously place white certificate schemes under the heading of a market-based instrument,
defined as “aspects of laws or regulations that encourage behaviour through market signals, rather
than through explicit directives regarding pollution control levels or methods” (Stavins, 2003). One of
the advantages of a market-based instrument over alternative command-and-control measures is the
flexibility it offers to engage all pollution abatement channels available to firms, namely input
substitution, end-of-pipe treatment and output reduction (Goulder and Parry, 2008). However, white
certificate schemes only allow flexibility in terms of the third channel. This is because in addition to
internalizing externalities that arise from energy markets (CO2 emissions and energy security),
8

These works assume perfect rationality, information and competition. Hence, they do not make explicit the
market failures that may justify the implementation of the instrument and the market barriers that may affect
its effectiveness.
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reducing absolute energy consumption is per se a policy goal, justified by the presence of market
failures such as imperfect information or split-incentives on the markets for energy efficiency
(Sorrell, 2004; Gillingham et al., 2009). Focusing on output reduction forces obliged parties to act on
their (diffuse) customer’s premises, rather than on their own (concentrated) ones. In organisational
terms, this calls for investigating new technologies, businesses and competencies. The obligation to
save energy is thus more stringent for energy companies than the simple regulatory component of
conventional market-based instruments, leading some authors to consider white certificate schemes
to be both a market-based and a command-and-control instrument (e.g. Pavan, 2008).
From a dynamic efficiency perspective, the relative performances of “command and control” and
“market-based” instruments are debated (Taylor et al., 2005). Some authors find that market-based
instruments foster technological change because they are flexible, whereas standards reduce
technology choice without incentivizing tighter measures (Milliman and Prince, 1989; Jaffe and
Stavins, 1995). Others back the ‘Porter hypothesis’ that regulations can spur technological change
(Porter, 1991), by acting as a “negative economic incentive” that forces regulated entities to support
technology diffusion at the lowest possible cost (Driesen, 2003). Considering white certificate
schemes as a combination of both types of instrument suggests that they can harness different
channels to promote the diffusion of energy efficient technologies.
Within the family of market-based instruments, white certificate schemes belong to the subset of
tradable permits, representing, according to Tietenberg and Johnstone (2004), “a quantity-based
means of rationing access, through the creation of property rights”. The possibility to trade property
rights allows the cost of reaching a certain environmental outcome to be equalized at a minimum
level among participants. According to the same authors, tradable permits can take the form of ‘capand-trade’ or ‘baseline-and-credit’ systems, depending on whether the quantitative limit is
introduced as a maximum ceiling or as a minimum performance commitment, respectively. Although
the latter is more loosely defined and less experienced than the former (Boemare and Quirion, 2002),
it is used by some authors to characterize white certificate schemes (e.g. Bertoldi and Rezessy, 2008).
This has two important implications. First, a baseline for energy consumption must be assumed,
which is especially challenging when energy-consuming technologies are numerous and
decentralized (Boonekamp, 2006). This is the reason why measurement and verification are mostly
performed ex ante under white certificate schemes, rather than ex post as in cap-and-trade programs
such as the U.S. Acid rain program or the European Union Greenhouse Gas Emission Trading System
(E.U. ETS). Second, under a baseline-and-credit scheme, credits are assigned only when the
quantitative limit is reached (Stavins, 2003). Hence, by construction, the market is very likely to be
illiquid at the beginning of the scheme, due to credit supply shortage.

3 Design and implementation
From this common definition, the instrument has developed specific designs when implemented in
national contexts. The different schemes are compared hereafter with respect to their sectoral
coverage, the type of actors they involve and their institutional context 9.
9

More exhaustive, country-by-country comparisons of scheme designs can be found in Bertoldi and Rezessy
(2008), Eyre et al. (2009), Mundaca et al. (2008), Oikonomou et al. (2007) and Vine and Hamrin (2008).
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3.1 Sectoral coverage
The British scheme only covers the household sector. In Italy and France, the scope is extended to all
end-use sectors (except the installations covered by the E.U. ETS in France). Theoretically, the wider
the scope of the scheme, the more flexible it is, with the caveat that a wide coverage is also likely to
bear additional administrative costs, in particular if technically complex measures are undertaken, for
instance in the industrial sector (Bertoldi and Rezessy, 2008; Langniss and Praetorius, 2006; Mundaca
et al., 2008). Despite different coverage, measures are primarily realised by households in every
country (86% in Italy, according to AEEG, 2008; 87% in France, according to DGEC, 2009).

3.2 Actors involved
3.2.1 Obliged energy companies
In Great Britain and France, the obligation is borne by energy suppliers, who have a direct hold over
end-users to encourage energy efficiency measures. Whereas it is limited to electricity and gas
suppliers in Great Britain, the obligation in France is imposed on the suppliers of all type of final
energy, including fuel oil and district heating10. In Italy, the obligation is placed on electricity and gas
distributors operating on local and regional monopolies. Such actors have no commercial interest to
support consumers who are not their customers; hence they are not the best suited agent to
influence end-use energy consumption. The rationale for this regulatory choice was apparently to
sustain the development of a competitive market for energy service companies (Pavan, 2008).
In quantitative terms, the obligation involves six electricity and gas suppliers in Great Britain, 30
electricity and gas distributors in Italy and more than 2,500 energy suppliers in France, including a
handful of electricity and gas majors and a large majority of small fuel oil suppliers. Despite a large
number of obliged parties, market concentration reduces the number of major players in France and
Italy (see Section 3.3).

3.2.2 Energy consumers
In general, consumers are barely aware of their participation to the scheme (Eyre et al., 2009).
According to the hybrid subsidy-tax representation, they can be involved both as subsidy
beneficiaries and as taxpayers. As exposed in Section 2.2.1, equity concerns might arise if subsidies
are granted to a reduced set of customers while being funded by all end-users. This issue becomes
even more critical when obligations reflect ambitious reduction levels and obliged parties must tap
high marginal cost potentials. This distortion can be partly corrected by setting fuel poverty
alleviation goals, as is done in Great Britain where 50% of the obligation must be met by low-income
households11.

3.2.3 Third parties
Obliged parties rely primarily on third parties to meet their obligations, since delivering energy
efficiency is not part of their typical core business. Such third parties include energy efficient
10

In the second period of the French scheme, the obligation has been extended to gasoline retailers.

11

This share has been decreased to 40% under CERT.

11

equipment installers, retailers, manufacturers, as well as other professions like energy advisors,
engineers and contractors. In Great Britain and France, obliged parties deal preferentially with the
energy efficiency industries, which can take different market structures. For instance in Great Britain,
the insulation sector appears well structured around a few dominant operators who undergo largescale standardized measures. In France, insulation is more tailor-made and still constitutes a craft
sector, involving a large number of very small firms rather than large building construction
companies. In Italy, third parties are mainly small energy service companies that are, in most cases,
subsidiaries created by obliged distributors to have a link with energy end-users (Pavan, 2008).
In Italy and France, third parties are eligible, i.e. allowed to promote energy savings on their own
initiative and sell them to obliged parties, thus creating an additional supply of white certificates12.

3.2.4 Governance structure
In the general case, governments set the rules while energy regulators (Office of Gas and Electricity
Markets in Great Britain, Autorità per l'energia elettrica e il gas in Italy) administer the schemes. In
France, both tasks are undertaken by the Ministry in charge of the scheme, and the energy regulator
(Commission de regulation de l’énergie) is barely involved. Governments can also appear as indirect
contributors of the schemes through fiscal interactions (see Section 3.3).
Great Britain
2005-08
Sectoral boundaries

Obliged companies
Related business

Others

Italy
2005-08

France
2006-09

Residential sector;

All sectors,

37 standardized actions

22 standardized actions

6
electricity
suppliers

and

gas

30
electricity
distributors

and

All sectors except ETS
installations ;
170 standardized actions
gas

2560 energy suppliers (all
fuel except gasoline)

Equipment
manufacturers,
retailers
and
installers
structured around a few
dominant actors

Small
energy
companies

service

Equipment
manufacturers,
retailers
and
installers
structured
as
a
“craft
industry”

Consumers (with low-income
focus); Government and
Energy regulator

Consumers;
Government
and
Energy
regulator;
“eligible” actors

Consumers;
Government; “eligible” actors

Table 1: Sectoral coverage and actors involved in white certificate schemes

3.3 Institutions
The institutional environment of each white certificate scheme determines the nature of the
transactions between actors and the potential interactions with other policy instruments.

3.3.1 Stringency of the obligation
Quantitative energy saving obligations are the main regulatory component of white certificate
schemes. National targets generally refer to units of energy saved, accumulated over the theoretical
lifetime of the technology supported. National targets are tightened regularly, typically doubled or
trebled every three years. An attempt to translate targets into common metrics (in lifetime kWh of
12

Under the second period of CEE in France, the eligibility has been limited to local authorities and social
housing providers.

12

final energy saved, discounted at 4%; see Table 2, 2nd row) reveals that the long-standing British
scheme is currently the most stringent, and the French one is the weakest. According to the
convergent estimates of Eyre et al. (2009) and Mundaca and Neij (2009), these targets represent
0.6%, 0.3% and 0.14% of the annual energy consumption in Great Britain, Italy and France,
respectively.

3.3.2 Cost recovery rules
The way energy companies cope with the obligation depends on their ability to pass compliance
costs onto energy retail prices. In ideal liberalized markets, where prices are set freely, nothing
precludes such cost pass-through. In practice, this condition holds only in Great Britain and on the
fuel oil segment in France. For electricity and natural gas in France, the regulator has maintained
regulated retail tariffs, prohibiting de facto cost pass-through. In Italy, energy distributors are
regulated monopolies and the price of the distribution service includes a contribution to the
expenditures generated by the obligation, set at €100 per ton oil equivalent (toe) saved over the
2005-08 period (Pavan, 2008).

3.3.3 Energy market structures
The energy sector liberalization process initiated by the European Union in the late 1990s was
achieved in Great Britain by 1998, in Italy by 2004, and in France by 2007. However, the large
discrepancies that persist in the degree of competition in retail markets have important
consequences for the design and functioning of white certificate schemes. In Great Britain, electricity
and gas markets are now fully competitive, with market shares of the six obliged energy suppliers
ranging from 11% to 32% (Lees, 2008, p.21). Conversely, in Italy and France, energy markets remain
concentrated and make entry for new firms difficult. ENEL dominates the electricity market and ENI
dominates the gas market in Italy. In France, these markets are dominated by EDF and GDF SUEZ,
respectively; the extension of the obligation to fuel oil suppliers is intended to correct for this
problem. Finally, in France, energy prices are still the default tariff of the historical supplier,
disconnected to wholesale markets and still aligned with the cost of nuclear electricity generation.

3.3.4 Policy environment
Since Tinbergen (1952), who recommended implementing as many policies as there are policy goals,
the use of multiple policy instrument has been a debated issue. Although it has not been resolved on
a theoretical basis, the joint implementation of multiple policies has long been routine in policymaking (Bennear and Stavins, 2007) and white certificate schemes are no exception. As shown in
Table 2, they coexist on energy efficiency markets13 with policies designed with the same energy
efficiency goal, namely energy taxes, direct and fiscal subsidies, regulations, information disclosure

13

White certificate schemes also interact on energy markets with the E.U. ETS and national incentives for
renewable energy, such as feed-in tariffs in France and “green” certificates in Great Britain and in Italy. Since
overlaps are limited by the different technological and sectoral coverage of each instrument, these interactions
are not treated in this paper. For extensive analysis, see Bye and Bruvoll (2008), Farinelli et al. (2005),
Oikonomou et al. (2008) and Sorrell et al. (2008).

13

and market transformation programs (Child et al., 2008; IEA, 2008). White certificate schemes14 seem
to be adequately coordinated with building regulations which provide a dynamic baseline (Sorrell et
al., 2008). That is to say, deemed savings are calculated so as to be additional to the evolutionary
market standard set up by building codes for insulation and heating systems. In France, the scheme
overlaps with a tax credit scheme: for many energy efficiency measures (e.g. condensing boilers,
insulation panels), the same invoice can be used by customers to claim for a fiscal subsidy and by
obliged suppliers to claim for white certificates.

Energy market regulation

Stringency
of
the
obligation (Giraudet et al.,
2011)

Cost recovery rules

Policy environment

Great Britain
2005-08

Italy
2005-08

France
2006-09

Unbundled and competitive
gas and electricity markets

Unbundled and concentrated
gas and electricity markets

Unbundled and concentrated
gas and electricity markets;
atomized oil and other fuel
markets

64 TWh/year

31 TWh/year

18 TWh/year

Free energy price settlement

100€/toe saved paid by
customers as a flat tariff
contribution

Regulated energy prices

Building codes;

Building codes;

Building codes;

“Warmfront”, a government
scheme aimed at alleviating
fuel poverty

Tax deductions for energy
efficiency actions

Tax credits for
efficiency actions

energy

Table 2: Institutions ruling white certificate schemes

4 Trade activity
The trading of energy savings has been emphasized as the main flexibility component by policymakers during the implementation process, so as to convince obliged parties of the benefits of the
scheme. In particular, the prospect of earning money from efforts made beyond individual targets
was supposed to appeal to them. This has casted shadow over alternative forms of transactions
between obliged parties and other actors, which also add to the overall flexibility. This section
focuses on trade outcomes; broader flexibility provisions are further analyzed in Section 6, from a
dynamic efficiency perspective.

4.1 A typology of transactions
Several types of transaction can be distinguished from the perspective of obliged parties. The first
type is downstream transactions, where obliged parties engage with their customers through energy
supply contracts. White certificate schemes are supposed to enrich this relationship with energy
services, supported by subsidies or soft loans for the adoption of efficient technology, information
14

Note that white certificates schemes are considered here as a “genuine” instrument, hence contradicting the
introductory statement that it is per se a hybrid instrument, whose own properties regarding technological
change have not been clearly established.

14

about energy consumption or retrofitting advice (Bodineau and Bodiguel, 2009; Parag and Darby,
2009). The second type is upstream transactions where obliged parties engage with any other party,
be it obliged or eligible. Following Radov et al. (2006), upstream transactions can take different
forms15:


Vertical transactions – Obliged parties outsourcing measures to third parties with different
competencies, aimed at lowering the cost of delivering energy efficiency measures.



Horizontal transactions – White certificate exchange between obliged parties, aimed at
equalizing the heterogeneous costs of energy savings, and thus, lowering the overall cost of
the scheme.

Such a distinction, based on the type of party involved, disconnects the broad notion of transaction
from the narrow notion of white certificate trade or exchange. While generally perceived as
horizontal transactions, white certificate exchanges might also be seen as vertical transactions if they
involve two different types of party. In Italy and France, exchanges are eased by the organisation of
over-the-counter markets, and even spot markets (only in Italy). In Great Britain, white certificate
exchanges are legally permitted, although in practice, there are hurdles in the form of administrative
constraints such as the need for a preliminary agreement of the regulator.

4.2 Trade outcomes and nature of the underlying transactions
One straightforward outcome of white certificate schemes is the contrasting market activity in
France and Great Britain as compared to Italy. Whereas trade volume of white certificate exchanges
have been negligible in Great Britain16 and represent only 4% of certified energy savings in France,
they have represented 75% of white certificates issuance in Italy (Mundaca et al., 2008; Eyre et al.,
2009). Two factors may a priori determine the importance of trade activity. The first one is the
nature of the obliged party. While obligations placed on energy suppliers (as in Great Britain and
France) favour direct action, those imposed on energy distributors favour the purchase of white
certificates generated by other agents, as distributors are more remote from end-users. The second
factor is the organisation of a market place, as it exists in France and in Italy. The similarity of French
and British outcomes relative to the Italian experience suggests that the first factor has a greater
explanatory power than the second, as a determinant of market activity.
In Italy, the distance between energy distribution and end-users has led obliged distributors to
outsource energy efficiency measures via the purchase of white certificates. They have purchased
white certificates at an average market price of €60/toe while being granted €100 for every toe of
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The authors consider the banking of energy savings as a third “intertemporal” form of transaction, essentially
aimed at reducing temporal risk. Albeit significant in all countries (Mundaca et al., 2008; Eyre et al., 2009;
Giraudet et al., 2011), it is not considered here as a relationship between market actors.
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Admittedly, small amounts of energy savings from the “Warm Front” program, a public fund targeted to
alleviate fuel poverty, have been purchased by some obliged parties to meet their obligation during EEC1
(Mundaca et al., 2008).
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certified savings, which has yielded large private benefits17. According to Figure 1, exchanges overthe-counter have prevailed over exchanges on spot markets (28%), as this is intrinsically riskier.
Suppliers of white certificates are in most cases small energy service companies, often subsidiaries of
obliged distributors (34%), or pure subcontractors (17%). As those market actors do not hold an
obligation, such transactions should be interpreted as vertical transactions. Distributors operate on
their own initiative (21%) where they have licences with municipalities, for instance on public lighting
and district heating systems.

Figure 1: White certificates issuance in 2008 in Italy (Source: Pavan, 2008; Eyre et al., 2009)

Besides considerations on the type of actor involved, other factors explain the absence of white
certificate exchanges – and thus of horizontal transactions – in France and in Great Britain. Early
empirical analysis suggests that cost heterogeneity among obliged parties, which is the condition for
horizontal transactions (Newell and Stavins, 2003), is low in these countries (Mundaca, 2007;
Giraudet et al., 2011). Note that since obliged parties have to intervene on their customers’ premises
rather than on their own, there is little reason for them to face heterogeneous costs, especially if
they all have a large customer portfolio. In addition to low cost heterogeneity, there may be some
reluctance to trade: while selling energy savings surplus may pass on strategic information to
competitors, purchasing white certificates may enrich competitors. Some commercial benefits might
arise from non-trading, such as market share preservation. As a result, obliged suppliers show
preference towards autarkic strategies18.

17

This moves away from the rationale of the instrument to avoid public fund raising. The regulator was forced
to intervene on white certificates markets by increasing the number of obliged parties and unifying the
electricity and gas ‘titoli’ to reduce the concentration of market players. The market reacted by increasing the
average exchange price, thus lowering the benefits accruing to distributors and keeping the incentives for
energy service companies to invest in costlier measures high. Moreover, the tariff contribution has been
decreased.
18

Nevertheless, this does not prevent optimization behaviour at the margin. One major supplier in France
claims to have purchased a small amount of white certificates in order to have a benchmark of marginal cost.
Albeit volatile, the average exchange price on the French market for white certificates is 0.32 c€/kWh. This is
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Great Britain
2005-08
Upstream transactions

Downstream transactions

Vertical
trade

transactions,

no

Financial incentives for the
purchase of energy efficient
equipment

Italy
2005-08

France
2006-09

Vertical transactions prevail
(75%), mainly through spot
and
over-the-counter
markets

Vertical transactions, very
little over-the-counter trade
(4%)

Reduction
information

Information
and
advice,
advertising for tax credits,
some financial incentives

coupons,

Table 3: Transactions in white certificate schemes

4.3 Insights from other experiences with tradable permits
Interestingly, the same observations are reproduced in the early phases of the Energy Efficiency
Resource Standards (EERS), implemented recently with market provisions in the United States.
Indeed, from the four states in which they are in place, namely Massachusetts, Pennsylvania,
Vermont and Connecticut, only in the latter does the market show significant activity (Loper et al.,
2010). Even more interestingly, many of the outcomes of white certificate schemes are similar to the
early outcomes of U.S. SO2 Emissions Trading Program commented by Burtraw (1996): a thin market
for SO2 allowances, with prices much below expectations; intra-utility trade, rather than inter-utility
trade. This illustrates the importance of the overall flexibility for a tradable permit systems’ success
according to the author, over and above the sole market provisions. From the low volumes of trade
observed, Burtraw also deduces that during its early phase, the scheme resembled most closely
performance standards. This statement appears to hold for Europe’s experience with tradable white
certificate schemes as well. Since energy consuming technologies differ from their typical output,
obliged parties concentrate on collaborating with third parties to meet their obligation, rather than
taking advantage of potential cost savings from trade. Moreover, such collaboration is a way to
safeguard paybacks by commercial advantages. However, further comparative analysis of different
tradable permit systems would be necessary to strengthen these conclusions.

5 Static efficiency
The following section reviews the results of cost-benefit analysis performed for the British and
French schemes and, to a lesser extent, for the Italian scheme. It stresses the link between national
specificities, in terms of scheme design and technological potential, and the cost-sharing between
the different actors involved.

5.1 Cost-benefit assessment
The evaluation of the costs of white certificate schemes builds on a distinction between direct and
indirect costs, first developed by Lees (2005, 2008) for the British scheme and subsequently applied
by Giraudet et al. (2011) to the French scheme. Direct costs refer to the costs of energy efficiency
improvements. These include the whole capital cost for rationalization investments such as
insulation, but only the cost differential with the market standard or stock average for replacement
close to obliged parties cost estimates of 0.39 c€/kWh (see Section 5.3) and much lower than the 1 c€/kWh
value that was commonly anticipated in France.
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investments such as a heating system. Obliged parties contribute to direct costs by providing
financial incentives or information; the remaining part is borne by customers, with the possible help
of other actors, such as social housing providers and managing agents in Great Britain, or the
Government, as funder of the overlapping tax credit scheme in France. Indirect costs are borne solely
by obliged parties; they arise from tasks such as project development, marketing and reporting.
Economic and social benefits include fuel bill alleviation and CO2 emission reductions. They are
calculated assuming conventional projections for energy prices and national values for carbon prices
(Quinet et al., 2008; DECC, 2010).
Great Britain
2005-08

France
2006-09

Italy
2005-08

1,085

74

Obliged party indirect cost (M€)

195

136

Customer cost (M€)

325

504

-

Other party cost (M€)

153

1,305

-

1,758

2,019

-

192

54

193

13,020

4,320

16,905

CO2 savings (MtCO2)

72.6

20.0

64.5

Central monetary value of CO2 savings (M€)

7,686

921

TOTAL BENEFITS (M€)

20,702

5,241

Net social benefits, excluding CO2 savings (M€)

11,262

2,301

-

Net social benefits, including CO2 savings (M€)

18,948

3,222

-

Cost-efficiency, excluding CO2 savings (€ gained per € spent)

7.41

2.14

-

Cost-efficiency, including CO2 savings (€ gained per € spent)

11.78

2.60

-

Cost-effectiveness (c€ spent per kWh saved)

0.91

3.74

-

Unitary cost for obliged parties (c€ spent per kWh saved)

0.67

0.39

0.11

Program costs
Obliged party direct cost (M€)

216

TOTAL COSTS (M€)
Program benefits
End-use energy savings (TWh)
Monetary value of energy savings (M€)

Table 4: Costs and benefits of white certificate schemes (Source: Giraudet et al., 2011)

Following this methodology, Giraudet et al. (2011) calculate cost-effectiveness estimates of 0.91 c€
per kWh saved in Great Britain and 3.74c€ per kWh saved in France. These estimates are up to ten
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times lower than energy prices in the former, and slightly below in the latter19. It is thus more
profitable to save energy than to produce it. Both French and British schemes turn out to be efficient
in that they yield net social benefits of €19 billion and €3 billion respectively. This finding is in line
with other studies and holds even if environmental benefits are not account for (Eyre et al., 2009;
Mundaca and Neij, 2009). It is likely to hold for Italy as well (Pavan, 2008), where such quantitative
analysis has not been performed yet.
Although cost-benefit balances are positive, the cost-benefit ratios show large discrepancies. This
calls for a close examination of the technical and institutional determinants of energy savings.

5.2 Technical determinants of static efficiency
In every country, most energy savings come from one dominant measure: insulation in Great Britain
(75%), compact fluorescent light bulbs (CFLs) in Italy (64%), and heating device replacements in
France (68%) (Giraudet et al., 2011, figure 1). At glance, flexibility of the schemes should attract
obliged parties in all countries towards insulation measures, recognized as the deepest and most
cost-effective potential for energy efficiency improvements in developed countries by a number of
bottom-up studies (Ürge-Vorsatz and Navikova, 2008; McKinsey & Company, 2009).
The gap between this expectation and effective realisations can be explained by differences in
national infrastructures. Regarding insulation, the cavity wall insulation (CWI) technique, inherent to
the British building stock, dominates in Great Britain, while solid wall insulation (SWI) is the only
technique to be implemented in France because of different construction techniques. The former
delivers energy savings at a cost per dwelling around ten times lower than the latter (Eyre et al.,
2009; Giraudet et al., 2011). Accordingly, British energy suppliers have heavily harvested the
potential for insulation measures, which represented 56% of the kWh saved during EEC1 and 75%
during EEC2 (Lees, 2008). This is a major explanation for the high cost-effectiveness of the British
scheme. Although the potential for CWI is far from being exhausted, energy suppliers have started
investing in SWI, which could be an explanation for the disproportionate cost increase observed in
the early phases of CERT (Purchas, 2009).
Albeit costlier than in Great Britain, insulation offers the biggest potential for energy saving in France
(Baudry and Osso, 2007). The fact that it represents less than 10% of achieved energy savings
seriously erodes the cost-effectiveness of the scheme, compared to its British counterpart. However,
this is in line with a mismatch between the rankings of measure by unitary cost and by share in the
national compliance mix, as shown in Table 5. In Italy, the lifespan used to calculate deemed savings
is set at five years, which does not provide an adequate incentive for long-term saving measures.
Even though it is extended to eight years in the special case of insulation, this value remains far
below those used in Great Britain and France (40 and 35 years, respectively), and insulation is
notably absent.
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Compared to benchmark prices (without taxes) of 13.94 c€/kWh for electricity and 3.7 c€/kWh for gas in
Great Britain, and 9.4 c€/kWh for electricity and 4.4 c€/kWh for gas in France (Eurostat, 2008; Bertoldi et al.,
2010).
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Share of total
delivered savings

Tax credit rate,
if any

Unitary cost
(c€/kWh)

Individual condensing boiler

22.5%

25-40%

6.4

Individual low-temperature boiler

10.9

12.8%

15%

Collective condensing boiler

7.1%

25-40%

1.0

Air-to-air heat pump

6.9%

50%

10.9

Roof and attic insulation

5.8%

25-40%

1.9

Efficient glazing

4.6%

25%

18.2

Air-to-water heat pump

4.0%

50%

10.0

Collective low-temperature boiler

2.7%

15%

1.6

Independant wood furnace

2.6%

50%

7.0

Wall insulation

2.3%

25-40%

4.8

Table 5: Measures delivered in the French residential sector (Source: DGEC, 2009)

5.3 Cost-sharing between consumers and obliged parties
The discrepancy between Great Britain and France of aggregate cost-effectiveness is reversed when
one focuses on the burden of the obliged parties. Whereas British energy suppliers bear 73% of total
costs for a unitary cost of 0.67 c€ per kWh saved, the French major suppliers bear only 10% of total
costs for a unitary cost of 0.39 c€ per kWh saved. This reveals an uneven propensity of the parties to
both undertake costly energy efficiency measures and to actively incentivize them. The gap should
therefore be narrowed according to the cost recovery rules described in Section 3.3.2.
In Great Britain, subsidizing energy efficiency measures is the main strategy of energy suppliers. This
may be encouraged in the absence of energy price regulation, as suppliers are able to to passthrough part of the compliance cost20 to product price for ‘sticky’ customers. Subsidizing is also a
means of commercial differentiation in competitive markets. Lees (2008) estimates energy suppliers’
expenditure to represent, on average, €9.7 per customer per year; if fully passed-through, this
amount is equivalent to an increase of 1-2% in the average fuel bill. The same correlation can be
observed on the fuel oil segment21 in France: prices are not regulated and suppliers grant subsidies
for efficient boilers22. Conversely, in the dominant electricity and natural gas markets, regulated
tariffs persist and suppliers manage to provide relatively inexpensive services, such as information
and advice (Bodineau and Bodiguel, 2009).
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The compliance cost is supposed to equal the cost of the subsidy, if any, plus the cost of forgone energy
sales.
21

Early observations of the newly obliged gasoline segment, where prices are set freely, show similar trends:
some big department stores companies, such as E.Leclerc or Auchan, are imposed an obligation on their
gasoline sales, which they comply with by offering in their stores subsidies for insulation and heating system
replacement measures.
22

Such behaviour is also motivated by the need to keep incentives high to counteract the marked decline of
fuel oil consumption with growing environmental concerns. Interestingly, although not obliged at the beginning
of the consultation process, fuel oil retailers saw an opportunity to safeguard their businesses and asked to
participate in the scheme.
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In addition, in France, the overlapping tax credit scheme has reduced the need for energy suppliers
to subsidize energy efficiency measures. As shown in Table 5, the ten most granted measures all
benefited from tax credit rates ranging from 15 to 50% of investment cost. Although it is still too
early in the process to fully assess market transformation, the policy overlap has seemingly
stimulated the penetration of heat pumps and condensing boilers (Monjon, 2006; Bodineau and
Bodiguel, 2009). These technologies are closely related to the core business of energy suppliers and
in collaboration with their traditional partners such as installers of heating devices, the tax credits
were advertised to convince consumers. Much less has been done on insulation measures, where tax
credits do not cover the significant installation costs.
In Italy, to date, a peculiar situation has prevailed whereby obliged distributors were granted €100
for every toe of certified savings while purchasing white certificates at an average market price of
€60/toe (see Section 4.2). In seeking to maximize their margin, energy distributors have promoted
“low hanging fruits” such as CFLs and hot water economizers, merely by distributing reduction
coupons which might, or might not, lead to equipment purchase. This regulatory pitfall was corrected
in 2008. Since then, the difficulties that obliged distributors have had in reaching their target (Pavan,
2008) show that the least cost potentials are being exhausted. More costly and organisationally
demanding measures have become necessary, and a growing number of information campaigns and
training programs are being implemented.
To summarize, a common trend emerges from the comparison of the three country’s experiences:
target are fulfilled at levels of cost-effectiveness and efficiency that seem favourable, though not
necessarily optimal from the social standpoint. In other words, measures that are primarily
implemented are not necessarily the cheapest for customers, but the most rewarding for obliged
parties, given the incentive structures created by the institutional environment. “Downstream”
relations (i.e. obliged party strategies towards final consumers) appear partly determined by cost
recovery options allowed by energy price regulations. In this vein, the hybrid subsidy-tax mechanism
depicted in microeconomic models seems valid, but conditional on the effectiveness of the
liberalized institutional structure that it assumes. Where the tax cannot be levied, as in France, or is
constant regardless of final realisations, as in Italy, the subsidy is replaced by less costly and less
organisationally demanding measures, notably information and the distribution of reduction
coupons, sometimes helped by coexisting instruments.

6 Dynamic efficiency
Fostering the diffusion of energy efficient technologies is the main policy goal of white certificate
schemes. Dynamic efficiency assessment aims at evaluating this process, together with the
organisational change that underpins it. As opposed to static efficiency, which can be assessed by
cost-effectiveness and cost-efficiency estimates, there is hardly any quantitative indicator for
dynamic efficiency. Hence, the following statements are essentially qualitative.

6.1 Technological change
In Great Britain, significant technological change has been observed: the adoption of CFLs and
efficient appliances (A-rated wet and cold appliances) has been widespread, the market for
condensing boilers has reached full maturity and a sizeable share of the housing stock has undergone
21

CWI. More importantly, change has not been limited to available technologies. Owing to uplift
factors of up to 20% that were applied to deemed savings accruing from technologies considered as
innovative, the markets for integrated digital televisions and stand-by savers have been completely
transformed in a very short period of time. For these specific measures, energy suppliers have dealt
directly with product manufacturers to accelerate economies of scale (Lees, 2005, 2008).
In other countries, technological change has been modest. In Italy, the analysis conducted in Section
5.2 has shown that the short lifetime assumed for deemed energy savings calculation, together with
the high level of the tariff contribution relative to the average purchase price of white certificates,
have encouraged energy distributors to pick-up low hanging fruits. As a result, diffusion of more
capital-intensive technologies has been very limited, beside a widespread diffusion of water
economizers and CFLs. In France, the specific effect of the scheme on technology diffusion is difficult
to isolate, because of the overlap with the tax credit scheme. With few data available, it has not been
possible to identify any substantial shift in the market shares of the most efficient heating systems so
far; however, condensing boilers and heat pumps do not seem to have become the market standard
yet.

6.2 Organisational change underpinning technological change
In every country, organisational change has occurred mainly through vertical transactions between
obliged parties and related businesses. In Great Britain and France, both agents are linked by a
mutually benefiting relationship: obliged parties need installers to diffuse information23 and
ultimately act towards end-users, while installers access the large customer portfolio of energy
suppliers. Accordingly, in Great Britain, energy suppliers have developed close relationships with
insulation contractors, managing agents, housing promoters, retailers and manufacturers, and have
developed partnerships with social housing programs and charity organisations. For instance,
insulation measures have been subcontracted to a handful of actors that dominate the sector. This
implies a very competitive bidding process that equalized compliance costs among obliged suppliers
(Eyre et al., 2009; Lees, 2008; Mundaca et al., 2008).
Similarly in France, all energy efficiency actions of major energy suppliers have been operated by
installers they recommend to their customers. Suppliers focus on strengthening skill networks, in
particular by training professionals24 and labelling them. This results from a convergence of need and
opportunity. On the one hand, the energy efficiency industries remain characterised by tailor-made
craftsmanship (Lutzenhiser, 1993; Lagandré, 2006), and needs to be consolidated to promote energy
efficiency on a large scale. This is especially the case for insulation, involving thousands of small
actors, for whom insulation is not a specialisation but rather, one skill among others dedicated to
housing works. On the other hand, suppliers find in this practice inexpensive organisational measures
that may be profitable in the long-run.
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Mahapatra and Gustavsson (2009) showed, for example, that installers of heating systems are the most
important communication channel for providing information to final energy consumers in Sweden.
24

In 2009, 10,400 people out of 356,000 small companies had received training courses from the FEEBAT
program, funded by 95% by EDF (CAPEB, 2009).
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As noted, the distance between energy distributors and end-users in Italy implies vertical
transactions as well, even though this is based on white certificate exchange, which is intuitively
related to horizontal transactions. The Italian scheme was supposed to serve the development of
energy service companies which fill the gap between distributors and end-users. So far, this objective
has been met only partially, since energy service companies that develop skills in energy efficiency
projects independently from obliged parties are still rare. Rather, many of them are small
subsidiaries of obliged distributors, sometimes created solely to distribute reduction coupons on CFLs
to consumers.
Beyond vertical transactions, a deeper organisational change for energy companies would be to
integrate new competencies so as to turn their traditional business model into a broader energy
service provider business model (Hinnels, 2008). Such dynamics seem to be initiated in France, where
obliged parties in competition differentiate products by providing information and advice (Poiroux,
2008). In Great Britain, energy suppliers have kept energy efficiency operations separate from their
core business (Lees, 2008; Eyre et al., 2009) and have started to integrate energy services only
recently (Philips, 2011).

7 Conditions for white certificate schemes to be fully
efficient
Section 5 has established the economy efficiency of the schemes over short periods. Section 6 has
described technological and organisational dynamics that accompanied target fulfilment. The
following section evaluates the institutional changes necessary for the instrument to achieve its full
static and dynamic efficiency over the long haul.

7.1 Overcoming institutional inconsistencies
The analysis has stressed some inconsistent links, outside Great Britain, between cost recovery rules
and subsidization of end-use customers. Whereas the tariff contribution is flat and too rewarding
compared to meagre additional deemed savings in Italy, regulated tariffs for electricity and natural
gas in France are stiff. In both cases, obliged parties are encouraged to curb costs rather than actively
incentivize consumers, which would be the most powerful way to achieve costly energy savings.
Another significant blocking mechanism to overcome, specific to Italy, is the definition of deemed
savings in such a way that they favour actions with long lifetimes. Finally, appropriate policy
coordination must be found with overlapping instruments in order to limit windfall profits while
fostering synergetic interactions. This calls for restricting the overlap between the white certificate
scheme and the tax credit scheme in France, to the most innovative technologies.
The correction of some of these inconsistencies has been already initiated. In Italy, the tariff
contribution for cost recovery has been modified in 2009 to better reflect the individual
performances of obliged distributors; since then, it has amounted to €93.68/toe on average.
Moreover, the methodology for deemed savings calculation is being revised to better account for
physical lifetimes (Pavan, 2011a). In France, during the negotiation of the second period target
(2011-2013), energy suppliers have opposed the argument of an increase in energy tariffs to the
proposal of the Government to substantially increase the target.
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7.2 Expanding the market-based component
Assuming the current predominance of the regulation component, the anticipation and stringency of
future obligations might affect the dynamic performance of the instrument (Taylor et al., 2005). The
extension of the schemes until at least 2020, as announced in Great Britain and France, provides
energy suppliers with a strong incentive to innovate. It seems that recent target tightening has been
followed by a significant cost increase under CERT in Great Britain (Lees, 2008) and increased
difficulties for energy distributors to meet their obligation in Italy (Pavan, 2011a). To ease transition,
obliged parties favour the banking of energy saving surplus for subsequent periods, rather than
selling white certificates (Mundaca and Neij, 2009). In France, the target has been increased to 345
TWh for the next three year-period (2011-2013) and the obligation extended to gasoline retailers.
With the proviso that institutional inconsistencies are corrected, target tightening should be followed
by an expansion of the market-based component of the instrument. The quest for new energy saving
potentials should bring obliged suppliers closer to eligible third parties, such as local authorities,
through vertical transactions based on the exchange of white certificates. Moreover, unequal access
to various potentials should amplify cost heterogeneity among obliged parties; benefits from the
equalisation of marginal costs through horizontal transactions could therefore exceed those accruing
from autarkic strategies25.

7.3 Sustaining technological shift
The most relevant case of home energy retrofits involves a multitude of synergetic technologies such
as double glazing, insulation, heating devices and control systems, electrical and electronic
appliances. In the early phases of the scheme, these technologies are mature and commercially
available but scanty and inconsistently diffused. A more rational use of energy calls for whole house
retrofit packages26, which bring about synergies by coordinating measures on the envelope of the
building and the heating system. The development of such packages requires fragmented and
isolated markets for energy efficient technologies to be integrated. White certificate schemes offer
different means to serve that purpose.
First, they bring different skills closer through vertical transactions between obliged parties and
“upstream” businesses. Under different forms, such as long-term contracts or labelling, those
transactions accompany the exploitation of energy saving potentials of increasing complexity. When
a new potential is tapped, technological and organisational learning is triggered, lowering technology
costs. Primarily leaning on installers to stimulate the demand for commercially mature technologies,
they gradually lean on manufacturers to spur the upstream innovation process. As schemes expand
and institutional inconsistencies are corrected, the use of market-based mechanisms grows.
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Numerical simulations applied to different European countries (Finland, United Kingdom, Hungary, the
Netherlands), Peerels (2008) show that white certificate exchanges could become significant when targets
cover a significant part of the potential for energy savings, much higher than current coverage in Great Britain,
Italy and France.
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There is early evidence of such commercial products in France, for example the “Optireno” offer promoted
jointly by Banque Populaire (bank), Isover (insulation products) and GDZ SUEZ (energy supplier) as main
partners.
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in assigning property rights, together with ensuring the fungibility of energy savings accruing from
different technologies, the white certificate could be a financial means of bringing closer different
markets for energy efficient technologies.

8 Conclusion
This paper aimed to compare experiences with white certificate schemes in Great Britain, Italy and
France, in order to identify the main underlying drivers of each scheme. In doing so, it offers a new
interpretation of this instrument as one that is adaptive to its institutional environment. White
certificate schemes have been characterized as a quantity-based, baseline-and-credit system for the
diffusion of energy efficient technologies. In their early phases, few horizontal transactions between
obliged parties were observed. To different extents, they combine properties of various instruments
for energy conservation: energy taxes, subsidy on energy efficient durables, and information on both
the demand (e.g. diagnosis, advice to energy end-users) and supply side (e.g. labelling of
professionals) of energy efficient technologies. As such, they appear as the most powerful tool to
overcome market barriers arising on the supply side of energy efficient technologies, such as market
fragmentation and skill shortage, which are rarely accounted for (Lutzenhiser, 1993; Fischer, 2005;
Levine et al., 2007). They meet that goal in strengthening vertical relations between obliged and third
parties, namely actors of the energy efficiency industry in Great Britain and France, and small energy
service companies in Italy.
Provided with such flexibility, white certificate schemes have the ability to adapt to a variety of
institutional contexts. The emphasis placed on the different components of the scheme (the
exchange of white certificates, cost pass-through onto energy prices, subsidies to end-users,
information) depends on technological potentials for energy savings, energy price regulations and
overlapping instruments in each country. This yields large discrepancies in the magnitude of costeffectiveness estimates and the net social benefits that the schemes actually deliver. Regarding
dynamic efficiency, there have been significant transformations of insulation and appliance markets
in Great Britain, but such transformations have been poorly incentivized in Italy and France through
inadequate compliance cost recovery rules. Relevant organisational change has occurred in every
country, mainly by strengthening vertical relationships between obliged parties and upstream
businesses, through the vertical exchange of white certificates trade in Italy, and through long-term
contracts and commercial agreements in Great Britain and France. However, there is no prevailing
obliged party strategy between outsourcing and corporate diversification for a broad energy service
business models.
Further research is needed on white certificate schemes. In addition to microeconomic works and
conventional policy evaluation that emphasize static efficiency, there is need for the development of
some indicators that allow a robust assessment of dynamic efficiency. The evolutionary framework of
innovation systems (also labeled ‘technological system’ or ‘technological regime’; see Carlsson and
Stankiewicz, 1991; Kemp, 1995; Jacobsson and Johnson, 2000; Nelson and Winter, 2002; Jacobsson
and Bergek, 2011) could at least give structure to the analysis of technological and organizational
change in the field of energy efficiency, as it did in the field of renewable energy. Moreover, some
valuable insights could be drawn from a political economy perspective. The political implementation
of the instrument is in fact ‘tricky’. So far, it has shown a relatively good adhesion of obliged parties,
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in spite of its apparent contradiction with the business of energy supply. It also potentially raises
distributional issues among end-users. Those issues are probably linked to the level of the target,
which should be endogenous in any political economy analysis. Finally, the evaluation of white
certificate schemes should be better integrated into the broader research on tradable permits for
environmental policy.
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