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Abstract
In this paper, we examine the use of Energy Performance Con-
tracting (EPC) as a mean to implement energy conservation 
measures in public buildings and to achieve energy efficiency. 
The use of EPC for energy conservation projects is promoted 
by the legislator, while public entities may also appeal to oth-
er alternative tools for such projects. Hence, it is essential to 
understand the specificity and the limits of EPC. To this end, 
we review recent developments in the economic literature on 
the theory of contracts, with a particular focus on incentive 
properties of contracts that rely on performance measures. This 
review of the literature allows us to identify some pitfalls as-
sociated with EPC, and enable us to understand the conditions 
under which EPC may be an effective means to implement en-
ergy conservation in public buildings. We discuss the strengths 
and weaknesses of EPC along three important dimensions: the 
incentive properties of a contract, the potential difficulties in 
measuring and in contracting on performance, and the long 
term dimensions of such contracts. Drawing on our literature 
review, we argue that once transaction costs are accounted 
for, EPC may be particularly adapted for simple and standard 
energy conservation projects. Indeed, successful implementa-
tion of energy conservation projects through EPC may involve 
important ex post monitoring and control on an energy serv-
ices company (ESCO), leading to potentially high overall costs 
when projects are complex.

Introduction
Compared with existing energy contracting used to procure 
energy services, Energy Performance Contracting (EPC) add 
a new incentive mechanism: the performance guarantee. For 
instance, in France, energy services for public buildings can be 
procured through various “traditional” public procurements, 
dealing with various aspects of energy services. Such contrac-
tual arrangements may involve energy supply contracts (“con-
trats d’approvisionnement” or “contrats de fourniture d’énergie”, 
which can then depend on whether a public authority procures 
primary energy sources e.g. fuel, or the end energy product 
such as heat), and various exploitation contracts (“contrats 
d’exploitation”).1, 2

EPCs are lately seen as a major policy tool towards improv-
ing efficiency of energy use. In the European Union, a legal 
framework for such contracts has been adopted in 2006 (Di-
rective 2006/32/EC), with the hope that this would encourage 
public authorities to take initiatives towards enhancing energy 
efficiency of public buildings. It is also hoped that such con-
tractual tools would deliver innovative solutions with respect 
to energy efficiency measures by promoting a real partner-
ship between the public and the private sector. Indeed EPC 
is considered as a private-public partnership (PPP). EPCs are 
therefore viewed as one of the policy tools towards realizing 
the goals of the EU Climate Change and Energy objectives 

1. Various forms of exploitation contracts are: marché de prestation forfaitaire PF 
or PFI, marché à forfait MF ou MFI, marché corrigé en température MT ou MTI, 
marché au comptage de chaleur MC or MCI, marché combustible prestation CP or 
CPI. These combinations result from the combination of various energy posts (P1, 
P2 and P3) and the characteristics of energy supply contract for P1.

2. in france, it is also possible to use maintenance contracts (“contrats de main-
tenance”) to procure energy service, but these contracts are generally used for the 
maintenance of heating equipments.
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in the public building sector, in recognition of the fact that 
this sector has a huge potential for energy savings (Directive 
2010/31/EU).

An EPC, legally defined as “a contractual arrangement be-
tween the beneficiary and the provider (normally an ESCO) 
of an energy efficiency improvement measure, where invest-
ments in that measure are paid for in relation to a contractu-
ally agreed level of energy efficiency improvement” by the EU 
Directive 2006/32/EC which lays the legal foundation for 
such contracts in the EU, may distinguish itself from more 
“traditional” public procurement arrangements in that two 
ways according to this definition: Firstly, EPCs are “objective 
oriented”, in the sense that a private contractor’s revenue un-
der an EPC depends at least partly on energy savings that have 
been achieved. Furthermore, such contracts allow or compel 
public authorities to adopt a more global approach towards 
energy efficiency services, since the use of EPC implies del-
egating investments decisions to the private contractor. It 
is hoped that both features would provide adequate incen-
tives to the private operator along two dimensions: firstly, 
by linking the operator’s payment with realized energy sav-
ings, the operator may have adequate incentives to provide 
energy services in an economically efficient way during the 
exploitation phase of the contract; and secondly, by bundling 
the investment and the operational phase of the project, it 
is hoped that EPCs would also provide adequate incentives 
to the private operator to invest in energy producing equip-
ments that are not only cost effective but also energetically 
efficient. Hence, it is the strong incentive proprieties of EPCs 
that makes them attractive policy options to promote energy 
efficiency in public buildings. 

While the idea of using performance measures in contracts 
as a mean to provide monetary incentives is quite intuitive 
and appealing, recent developments in the economic litera-
ture, which has extensively studied the properties of incen-
tive contracts, have emphasized potential limits and costs as-
sociated with such contracts. In particular, it has been shown 
that incentive contracts in general, and the use of perform-
ance measures in these contracts in particular, may be paved 
with pitfalls and difficulties. For instance, incentive contracts 
are commonly used to regulate local monopolies in network 
industries, such as energy, water and transport sectors, to 
prevent companies exploiting their market power, through 
higher prices and reduced quality, in the long run. To provide 
adequate incentives to companies, the regulator must be able 
to set objectives that are both realizable and sufficiently ambi-
tious. This task requires a reliable measure of actual perfor-
mances and of realizable performance improvements, which 
is constrained by informational asymmetries for the regula-
tor. Some regulatory tools, like benchmarking methods, are 
used to limit these informational asymmetries and measure 
firms’ performances. However, these tools are imperfect and 
measurement errors may occur, reducing the credibility of the 
regulation and the power of incentives provided to companies, 
as it is underlined in the case of Ofwat (the UK regulator of the 
water sector) for instance.

This raises the issue of whether EPCs, as a class of incentive 
contracts, may be adapted under all circumstances to meet the 
expectations of policy makers to achieve cost effectiveness and 
innovative approaches to implement energy efficiency meas-

ures in public buildings. To shed light on this issue, we draw 
on recent developments in the economic literature on contract 
theory to examine the efficiency and potential pitfalls of EPCs, 
while trying to account for specificities of such contracts in 
what follows. We believe that an in-depth examination of this 
issue is all the more important as public authorities, at least 
in France, do not seem to be adopting EPCs for their energy 
conservation projects despite their attractiveness in theory and 
their popularity with legislators.3 

Our discussion will be organized along two important aspects 
of EPCs, namely the use of performance measures as incentive 
devices, and the long term nature of such contracts due to the 
fact private operators have to be given sufficient time to recoup 
on their investments under such contracts. Before this, we brief-
ly present the basic framework that is widely used in economics 
to study the issue of incentives, and discuss why such a frame-
work is relevant to study the incentive properties of EPCs.

The	provision	of	incentives	in	theory	and	the	
incentive	properties	of	EPCs

ThE	bAsIC	PrInCIPAl-AgEnT	modEl

The theory of incentives, also known as the Principal-Agent 
model or normative agency theory, provides the basic frame-
work in economics to study the provision of incentives through 
contractual means. To this end, the basic theory examines an 
agency relationship, where an agent (known as the Principal) 
hires another agent (referred to as the Agent) to accomplish 
some tasks on the Principal’s behalf that involves the delegation 
of some decision-making autonomy from the Principal to the 
Agent. In the case of EPCs, the Principal is the public authority, 
whereas the ESCO represents the Agent.

The issue of incentive provision arises because of asymmet-
ric information in the agency relationship: the Agent, being 
the one who performs the tasks, may have superior informa-
tion compared to the Principal due to his position in the re-
lationship, and therefore, may take advantage of his superior 
information to the detriment of the Principal. In presence of 
asymmetric information the Principal should duly motivate 
the Agent in order to ensure that the Agent would have proper 
incentives to work in the Principal’s best interests.4 The theory’s 
goal is then to shed light on how this can be optimally done 
through the use of contracts (Laffont and Martimort, 2002).

Generally, the theory distinguishes two types of asymmet-
ric information to study the optimal contractual form to ad-
equately motivate the Agent in an agency relationship: ex ante 
asymmetric information and ex post asymmetric information. 
Ex ante asymmetric information is also known in the literature 
as adverse selection, and relates to the case where the Agent 
detains superior information at the moment when he contracts 
with the Principal. Similarly, ex post asymmetric information 

3. To date, and to the best of our knowledge, there are only three Public-Private 
Partnerships type of EPC that have been signed in france according to informa-
tion from the french maPPP (Mission d’appui à la Réalisation des Contrats de 
Partenariat) of the Ministry of Economics and finance.

4. asymmetric information between contracting parties poses a serious problem 
for exchange. as shown by (akerlof, 1970), asymmetric information may lead to 
market failure i.e., prevents socially efficient exchanges from taking place. This 
explains why the topic has received widespread attention in economics for the 
past few decades. 
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relates to the case where the Agent’s superior information ap-
pears only after the signature of a contract with the Principal 
(i.e., information is imperfect, but symmetric during the proc-
ess of contracting). This is also referred to in the literature as 
a moral hazard problem, and arises when the Agent’s private 
information relates to the decisions or actions that can be un-
dertaken in the contractual relationship.

The theory shows that because of asymmetric information 
between the Principal and the Agent, it is costly for the Prin-
cipal to motivate the Agent to work towards the Principal’s 
best interest. Hence, in terms of contract design, the Princi-
pal should optimal trade off the costs and benefits of incen-
tive provision. In particular, in an adverse selection setting, the 
Principal will have to give up informational rents to the Agent 
in order to make the Agent reveal his private information dur-
ing the contracting process (or induce the Agent to use this 
information to the best advantage of the Principal). Costly in-
formational rents lead the Principal to sacrifice some allocative 
efficiency in the contracts proposed to the Agent. On the other 
hand, in a moral hazard setting, the contract’s role will consist 
in providing incentives to the Agent to take actions in the best 
interest of the Principal. An implicit assumption in this setting 
is that asymmetric information prevents the Principal from 
having a perfect control on the Agent’s actions or decisions. 
The theory shows that adequate incentives may be provided by 
making the Agent’s payment scheme contingent on outcomes 
that the Principal cares about. This would induce a better align-
ment between both agent’s interests. However, by doing so, the 
Principal inevitably transfers some risks to the Agent. To the 
extent that the Agent may be adverse to risk, incentive provi-
sion in a moral hazard setting would require that the Principal 
pay a risk premium to the Agent. Hence, the optimal contract 
(and therefore, the power of incentives) results from this trade 
off between a higher risk premium to be paid to the Agent and 
the benefits of a better alignment in terms of both agent’s inter-
est. In both cases, incentives to motivate the Agent to behave 
in the interest of the Principal can be achieved by making the 
Agent’s payment dependent on the outcome of his tasks: the 
higher the dependence on the outcome, the greater the pow-
er of incentives. In other words, incentives provision may be 
achieved by making the Agent residual claimant on his profits. 
However, incentive provision comes at a cost: informational 
rents and/or risk premium that have to be paid to the Agent.

ThE	InTErEsT	of	ThE	PrInCIPAl-AgEnT	modEl	for	EPCs

This basic model, and subsequently theoretical developments 
in the field, both provide an interesting framework to assess 
EPCs’ efficiency conditions. Indeed, when appealing to EPCs, 
public authorities are delegating the task of implementing en-
ergy efficiency measures and managing energy services to an 
energy service company (ESCO). By the mere fact of delega-
tion, ESCOs may gain access to information not available to 
public authorities such as the types and opportunity costs of 
technologies available, the precise nature of the technologies 
and the adequacy between various technologies and the prob-
lem at hand.5 Furthermore, under EPCs, ESCOs are also given 

5. This may be a reflexion of ESCos’ higher level of expertises and know-how in 
terms of energy efficiency technologies.

the discretion to decide how best to achieve energy savings in 
a particular project i.e., they are able to take actions that could 
have an impact on the resulting efficiency of energy saving 
measures. One could therefore see that asymmetric informa-
tion is likely to plague the relation between a public authority 
and an ESCO. The rationale behind appealing to an EPC then 
becomes clear: by making the revenue of an ESCO depend-
ent on the amount of energy effectively saved (contracting on 
performance outcomes), EPC provides strong incentives to an 
ESCO to use its private information and to take actions that are 
closer to the interest of the public authority i.e., cost-effective 
technologies and actions that allow to save energy use in public 
buildings.

CondITIons	for	EffICIEnT	InCEnTIvEs	In	EPCs

Nevertheless, one should note that such incentives come at a 
cost: informational rents and/or potentially higher risk premi-
um due to a greater proportion of risk supported by the ESCO. 
We can see from this theoretical framework that EPCs are 
useful contractual tools to achieve energy efficiency in public 
buildings if the benefits from higher incentives offset the costs 
of appealing to such contracts. These considerations suggest 
that EPCs may be particularly relevant for projects for which 
(i) there are a large scope for innovations and a large palette of 
choices of technologies can be chosen to realize energy conser-
vation, among which the public authority may lack the require 
expertise to choose; and (ii) energy conservation requires im-
portant and recurring management tasks in order to realize 
the full potential of energy savings. In both cases, information 
is valuable, and it may be worthwhile for a public authority 
to provide incentives through a contract to ascertain that the 
objectives of energy conservation are achieved. EPC, given its 
strong incentive properties, may be helpful since benefits of 
duly motivating an ESCO may be sufficiently high.

This basic framework may be extended to understand how 
and when a global approach to energy conservation in public 
buildings may be desirable i.e., the issue of bundling the invest-
ment phase of a project and its exploitation within a same con-
tract. (Martimort and Pouyet, 2008) and (Iossa and Martimort, 
2008) explore this dimension using the moral hazard frame-
work. To study this issue, the authors assume that there are two 
sequential phases involved in a project: an initial investment 
phase on the infrastructure, and the subsequent exploitation 
phase, and consider two potential contractual arrangements: 
bundle both phases in a global contract or use a separate con-
tract for each phase of the project (i.e., unbundle the two phases 
of the project). During both phases, actions that have an im-
pact on the investments and the outcome of the exploitation 
may be undertaken. In particular, they assume that an Agent 
may take actions to put in place investments of a higher quality, 
and to efficiently manage the exploitation phase of the project. 
Furthermore, the quality of the investments may also have an 
impact on the exploitation phase i.e., there is an externality 
between the two tasks: investments that are better in terms of 
quality may lead to a reduction in the cost of exploitation, or 
it may lead to a higher cost of exploitation. Under this setting, 
(Iossa and Martimort, 2008) show that bundling is associated 
with a higher transfer of risk in the contract, and leads to better 
overall incentive for the Agent in the two tasks associated with 
the project. In particular, from an Agency theory perspective, 
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if the quality of investments leads to a decrease in exploitation 
costs, the Agent will have a strong incentive to improve on the 
quality of investments under a bundling approach. In other 
words, bundling induces the Agent to internalize the external-
ity between the two phases of the project. Therefore, under a 
bundling approach, more risks will be transferred to the Agent 
in order to boost incentive.

When high quality investments may lead to higher exploita-
tion costs, the overall efficiency of bundling both tasks when 
compared to unbundling depends on what is contractually 
feasible when one appeals to separate contracts for each of the 
tasks. More specifically, (Pouyet and Martimort, 2008) show 
that separate contracts may outperform a global contract when 
performance measures for the quality of investments are avail-
able. To the extent that higher quality investments are socially 
desirable, the Principal can then appeal to such measures to 
boost the quality of investments. The unbundling approach 
therefore avoids introducing conflicting incentives to the 
Agent, which would be the case under a global contractual 
approach, and enables to obtain higher quality investments 
during the first phase of the project. Moreover, given that 
high quality investments are socially desirable and perform-
ance measures are available as contractual tools, unbundling, 
together with the use of an incentive contract during the in-
vestment phase of the project, can allow the Principal to obtain 
better quality investments when compared to the bundling ap-
proach. Unbundling is therefore preferred in this situation. On 
the other hand, as shown by (Iossa and Martimort, 2008), when 
quality performance measures are unavailable, both the bun-
dling and unbundling approach would yield the same results in 
terms of motivating the Agent to put in place high quality in-
vestments: under both approaches, a profit-maximizing Agent 
would refrain from undertaking those high quality investments 
that could result in higher exploitation costs. In this case, bun-
dling always (weakly) dominates unbundling from an Agency 
theory perspective.

One can therefore readily see from the above discussion the 
benefits of a global approach made possible by EPCs: EPCs 
may lead to a greater overall efficiency for implementing en-
ergy conservation in public buildings projects. In particular, 
when such projects imply some investments in infrastructure 
and/or innovation, EPCs may create a stronger incentive for 
ESCOs to take into account the dependency between the in-
vestment phase and the exploitation phase of a project. This 
may be especially valuable in the case where better quality in-
vestments can result in higher levels of energy conservation, 
and therefore, a higher payment for an ESCO. Nevertheless, as 
the previous discussion also shows, one has to be wary when 
better quality investments may lead to an increase in exploita-
tion costs. In this case, the efficiency of EPCs would depend 
on whether it is possible for a public authority to contract on 
some performance quality indexes for the investments. If no 
such possibility exists, then EPCs can do no worse than feasi-
ble separate contracts for energy conservation projects from a 
purely Agency perspective. We should note here that quality 
indexes are often very difficult to find in reality, making EPCs 
an interesting approach to boost incentives for ESCOs to put in 
place high quality investments and exploit these investments in 
a cost-effective way.

As we have seen from the above discussion, the theory of 
incentive provides a simple framework to understand the chan-
nels through which incentives are provided in EPCs, and the 
costs involved with the provision of such incentives. This has 
provided us with some theoretical insights on the strengths 
and limits on EPCs as efficient contractual means to deliver 
good results in energy conservation projects in public build-
ings. We should, however, note that this framework, and the 
results derived thereby, is built on various important simplify-
ing assumptions which may be questionable. The examination 
of these assumptions, as well as the consequences of relaxing 
them, may have an impact on our understanding of the effec-
tiveness of EPCs. In particular, in our opinion, two simplifying 
assumptions in this basic framework may be especially strong 
for EPCs, namely the issue of performance measures, and the 
assumption of contractual completeness. In the following, we 
appeal to recent developments in the literature to derive impli-
cations for the efficiency of EPCs.

The	issue	of	performance	measure

ThE	bAsIC	ProblEm	of	dIsTorTEd	InCEnTIvEs

An important assumption in the standard theory of incentives 
lies in the fact that the performance measure used in the con-
tract reflects perfectly the objectives pursued by the Principal, 
and that such a measure is observable and verifiable (so that 
the contract is ex post enforceable). In this case, the Principal 
can write a contract using this performance measure to make 
the Agent’s payment dependent on this measure. This in turn 
creates a link between the Agent’s payoff and the Principal’s 
objectives, and therefore attenuates any divergence of interest 
between the Principal and the Agent. In other words, by us-
ing such a performance measure in a contract, the Principal 
provides incentives to the Agent to undertake actions and/or 
make decisions in the best interest of the Principal, to a certain 
extent. 

However, it should be recognized that such contractible per-
formance measures that could perfectly reflect the Principal’s 
interests are hard to find in reality. Performance measures used 
in incentive contracts often only partially reflects what the 
Principal sought to achieve in delegating a task to an Agent. 
In such a case, contracting on a measurable and quantifiable 
performance measure would understandably lead the Agent 
to work towards increasing on the performance measure that 
has been contracted on, instead of working towards what the 
Principal actually desires to achieve. Appealing to incentive 
contracts in this situation will in some cases create distorted 
incentives. Such phenomena are quite widespread in organisa-
tional studies, as documented by (Kerr, 1975). (Baker, Gibbons 
and Murphy, 1994) provide a nice illustration of a case where 
the reliance on an imperfect performance measure led to unde-
sirable effects for the Principal:

In 1992, Sears abolished the commission plan in its auto-
repair shops, which paid mechanics based on profits from 
repairs authorized by customers. Mechanics misled custom-
ers into authorizing unnecessary repairs, leading Califor-
nia officials to close Sears’ auto-repair business statewide. 
(Baker et al. 1994, p. 1125)
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The dysfunctional consequences in the above example is due to 
the fact that the Principal actually cares about long term profit, 
while at the same time uses short term profits as a perform-
ance measure to provide incentives to the Agent.6 The latter is 
actually an imperfect measure of the Principal’s objective, and 
the incentive contract used by Principal induces the Agent to 
take actions to increase his own payoff (by getting customers to 
agree to unnecessary repairs in order to increase the contracted 
on performance measure), at the expense of the Principal’s in-
terest (loss of reputation and its consequences on the profits for 
the Principal in this case). More generally, the main problem 
that this example illustrates is the “distortion of incentives that 
resulted when firms ‘rewarded for A while hoping for B’” (Baker 
2000, p. 415).7 

The problem of distorted incentives was first studied by 
(Holmström and Milgrom, 1991), and subsequently by (Bak-
er, 1992; 2000; 2002). According to these authors, the issue of 
distorted incentives arises because of either inaccuracy in the 
performance measure (Holmström and Milgrom 1991), or be-
cause the Principal is unable to contract on what he really cares 
about (Baker, 1992). This strand of literature generally relies 
on a multitask model in order to examine the issue of distorted 
incentives (Holmström and Milgrom 1991, Baker 2000, Baker 
2002, Gibbons 2005 etc.), where an Agent may undertake two 
different actions that contribute differently to the objective 
sought after by a Principal, and an imperfect but contractible 
performance measure. To illustrate the model used to study 
this issue, one may mobilize the example above and argue that 
there may be two ways for a mechanics to earn a higher com-
pensation: by working harder and identify those repairs that 
are really necessary, or by convincing customers to authorize 
unnecessary repairs. The former action is one that is valued by 
the Principal, and while the latter allows the Agent to increase 
the performance measure more easily. By making the Agent’s 
payoff depend on the imperfect performance measure, the in-
centive contract used in the above example induces the Agent 
to undertake the latter type of actions, instead of the former 
one.

ThE	rolE	of	PErformAnCE	mEAsurE	In	InCEnTIvE	AlIgnmEnT

More generally, this strand of literature seeks to understand 
to what extent the performance measure should be used in 
a contract as a means to provide incentives to an Agent (i.e., 
the power of incentives). The literature shows that two types 
of considerations should be taken into account in this respect: 
a scaling effect and an alignment effect. The scaling effect cap-
tures the relative “size” of the contribution of the Agent’s actions 
to the Principal’s objective function with respect to perform-
ance measure used in the contract. To understand this, assume 
that the Agent’s actions can greatly increase the performance 
measure used, but do not increase a lot the Principal’s objec-
tives. In this case, the Principal should not reward the Agent 
too strongly based on the performance measure (i.e., use a low 

6. in this case, it may hard for the Principal to contract on long term profits, as such 
measures may not be readily available or easily verifiable.

7. note, however, that not all incentive contracts that rely on imperfect perform-
ance measures will led to dysfunctional consequences. an example where the use 
of incentive contracts that deliver the desired outcomes for the Principal may be 
found in (lazear, 2000).

power incentive contract), all else equals. Indeed, a high incen-
tive contract in this case would simply increase the Agent’s pay-
ment (hence the cost for the Principal), but will have a relatively 
weak benefit for the Principal. Similarly, the alignment effect 
captures the idea of how distorted the contractible perform-
ance measure will be with respect to the Principal’s objective. 
In particular, if these two variables are perfectly aligned i.e., 
an increase in the performance measure coincides with an in-
crease in the Principal’s objective function, then the reliance on 
the performance measures will only depend on the scale effect 
mentioned above. If, on the other hand, the two variables are 
orthogonal i.e., an increase in the performance measure does 
not have any effect on the Principal’s objective function and 
vice versa, then the Principal should not appeal to perform-
ance measures as a means to incentivize the Agent. Indeed, in 
this case, reliance on the performance measure will not induce 
the Agent to take those actions that actually contribute to the 
Principal’s wellbeing at all. Hence, for a given scaling effect, 
the power of incentives (and the reliance on the performance 
measures to induce desirable actions) should be higher the 
more aligned the performance measure used is with the Prin-
cipal’s objective function.8

In particular, the discussion above also provides an idea of 
what could be a “good” performance measure to be used as a 
basis for incentivizing the agent: a good performance measure 
is one that induces the Agent to undertake actions that contrib-
ute to the Principal’s wellbeing. As stressed by (Gibbons, 2005), 
it is actually not sufficient that a performance measure is corre-
lated with the Principal’s objective. When reflecting on the use 
of a performance measure, it is actually more important (and 
worthwhile) to reflect on the nature of this correlation. A per-
formance measure is useful if it is correlated with the Principal’s 
objective function because it induces the desired actions by an 
Agent. Conversely, if a performance measure is strongly cor-
related with the Principal’s objective function, but that correla-
tion arises from other aspects than actions that the Principal 
cares about (e.g. because of economic and/or business cycles), 
then it is not particularly interesting to rely on that particular 
performance measure to incentivize the Agent.

A strong reliance on an imperfect performance measure may 
not only create an incentive for the Agent to game the measure, 
but also divert the Agent’s effort from productive actions. This 
may especially be relevant for those actions that are not suf-
ficiently captured by the performance measure used. A strong 
reliance on performance measures may therefore channel the 
Agent’s effort away from such actions, even if these actions may 
also be important to deliver the outcome that the Principal 
seeks. Quality dimensions of a provided service may be partic-
ularly relevant in this respect, especially if these dimensions are 
not easily contracted upon and/or reflected in the performance 
measure used. To avoid these undesirable effects, the contract 

8. of interest to our discussion is the observation made by (baker, 2002), who 
pointed out the empirical studies on incentive contracts do not provide support for 
the predictions of the basic agency theory framework as discussed in the previ-
ous section in worker compensation schemes. (Prendergast, 1999) surveys the 
empirical literature on this issue. furthermore, (baker, 2002) stresses that the 
central issue in incentive contracting stems from incentive distortion, but not the 
underlying trade-off between risks and performance as highlighted in the classical 
agency framework.
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specifications and ex post monitoring may be particular impor-
tant and should be considered with care.

PErformAnCE	mEAsurE	And	ConTrACTuAl	dEsIgn

More generally, as argued as early as 1976 by Goldberg and 
Williamson (Goldberg 1976; Williamson 1976), contract de-
sign and enforcement issues are essential if one intends to ben-
efit from strong incentives of commercial contracts. Appealing 
to such contracts will generate transaction costs that will have 
to be supported by contracting parties. A general (and impor-
tant) lesson from the economic literature in this respect is the 
idea that one should account for transaction costs in choice 
of contractual arrangement. A more recent study, undertaken 
by (Levin and Tadelis, 2010), explicitly take this consideration 
into account by investigating the choice between contracting 
on performance versus contracting on means. As they argue, 
contracting on performance will allow the Principal to benefit 
from strong incentive properties, but resources should be de-
voted to the initial contract design and subsequently to monitor 
compliance with the initial contract. These transaction costs 
could be more important for projects that are more complex. 
Indeed, both contract specification and ex post monitoring 
would be all the more necessary to ensure a sound relationship 
between the Principal and the Agent under a contract based 
on performance for complex projects. Such extra costs may not 
be worthwhile in very complex projects, as the benefits from 
strong incentives may be insufficient to justify the amount of 
such costs. They also provide some empirical evidences of their 
theory in the way by which US local governments organize 
various local public services. This suggests that contracting on 
performance is likely to be more efficient on the overall (after 
accounting for transaction costs) for projects that are simple 
and fairly standard. In this case, ex ante contractual costs, as 
well as ex post monitoring costs should be lower than for fairly 
complex projects.

We believe that these aspects of contracting on performance 
measures are particularly relevant when considering the use of 
EPCs. Indeed, incentives in EPCs are provided through the fact 
that ESCOs are paid by realized energy savings. An important 
aspect of EPCs is therefore the reliance on such contracts on a 
performance measure, here energy savings. How efficient an 
EPC can be in achieving energy conservation depends on how 
energy savings are measured and contracted on in an EPC, 
and how this measure relates to the objective function of the 
public authority. The answer to this question will also depend 
on the extent to which an EPC can be discouraged from gam-
ing the performance measure, and to what extent important 
dimensions (e.g. quality) can be contracted and enforced by 
a public authority to avoid an ESCO from focusing too much 
effort on the contracted performance aspects to the detriment 
of non-contracted aspects. This relates to the issue of contrac-
tual specification and monitoring as we have suggested above. 
Consequently, we will examine how performances are being 
contracted under an EPC to shed light on these issues.

ConTrACTIng	PErformAnCEs	In	EPCs

We should first note that energy savings cannot be directly 
measured (CEATI, 2008). (ADEME-CSTB-EcoCampus, 2010) 
and the EU Directive 2006/32/EC provide a basis on which 
energy savings can be defined and contracted on in an EPC. 

In particular, energy savings are legally defined to be the dif-
ference between “consumption before and after implementation 
of one or more energy efficiency improvement measures, whilst 
ensuring normalisation for external conditions that affect energy 
consumption” (EU Directive 2006/32/EC, article 3(d)). Hence, 
when defining the energy saving measures used in an EPC, a 
public authority has to first proceed to an energy audit in order 
to assess the energy consumption of (a) building(s) within a 
project before an EPC is launched. This consumption level is 
then used to define a reference baseline scenario, where the 
public authority takes into account various exogenous factors 
beyond the control of an ESCO but which could have an impact 
on energy consumption such as climate conditions, changes 
on the use of building spaces, changes in the amount of time 
where building spaces are effectively used etc. (ADEME-CSTB-
EcoCampus, 2010, pg. 26). The performance measure finally 
obtained reflects the difference between energy effectively con-
sumed under an EPC and the volume of energy defined by the 
reference baseline scenario, and can therefore be attributed to 
the efforts undertaken by an ESCO to improve on energy ef-
ficiency. In particular, if the energy saved is lower than a cer-
tain contracted threshold, then the ESCO is penalized under 
an EPC.

A first difficulty to overcome in contracting for the perform-
ance measure is the definition of a baseline scenario and vari-
ous adjustments that could have an impact on energy savings. 
Obviously, these adjustments are included in the energy saving 
measure used in a contract in order to preserve the comfort 
of uses, so that an ESCO will not have incentives to save en-
ergy at the expense of users’ comfort and/or the end usage of 
public space. This again shows the importance of accounting 
for distorted incentives when using performance measures as a 
means of providing strong incentives towards particular goals. 
Therefore, a first step towards an effective EPC is to reflect on 
the performance measure that serves as the basis for incentive 
provision.

In particular, the factors leading to adjustments must be large 
enough to account for various potential future uses of (a) public 
building(s), and clearly formulated in a contract. While some 
of these factors may be easily formulated and anticipated (e.g. 
climate conditions, where objective, quantifiable and publicly 
observable measures can be found9), other factors on the use 
of public building spaces may be harder to translate into objec-
tive, quantifiable and verifiable measures to be included in the 
formulation of an adjustment mechanism. As a simple illustra-
tion of the latter situation, one may think that the affluence of 
users in public space, the hours of lighting and heating, the type 
of activities carried out in these spaces etc. may strongly vary 
in time (especially when contract is meant to last for a long 
period of time), and can have a strong influence on effective 
energy consumption. Two issues can turn up when one tries to 
quantify these factors so that some adjustments may be made: 
firstly, it may be difficult to find proxies that capture adequately 
the underlying factor to be adjusted; and secondly, the used 
measures may not be easily verifiable. Public information may 
not be easily available and accessible that allows third party to 

9. Even so, there may be different measures available to account for climate condi-
tions e.g. temperature as measured by a simple thermometer and felt temperature. 
a choice between these different available measures will have to be made.
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enforce a contract (in our example, a judge may be unable to 
know whether different information provided by different par-
ties may be sufficiently reliable). In both cases, conflicts may 
arise when one has to determine the performance achieved in 
an EPC, giving rise to bargaining costs borne by contracting 
parties.

AdjusTmEnT	mEChAnIsms	In	EPCs

Notwithstanding the issue of measuring exogenous factors that 
has to be accounted for to calculate the final energy saving per-
formance measure used in a contract, parties also have to deter-
mine how these exogenous factors should be adjusted to yield 
the final performance measure. This adjustment mechanism 
could be a sensitive issue in EPCs, since they play an important 
role not only in determining an ESCO’s payoff under a contract, 
but will also influence on whether a public authority has effec-
tively achieved the goals of energy conservation through the 
contract. Indeed, a too important weight used to adjust for the 
various factors may result in a too high energy saving meas-
ured by the index used with respect to what has been effectively 
saved in terms of energy conservation. In this case, the per-
formance measure used may not provide adequate incentives 
to an ESCO to implement effective energy conservation meas-
ures under an EPC, and/or not be cost-effective from the public 
authority’s viewpoint. Moreover, such measures may not truly 
reflect energy savings for the public authority, and therefore do 
not allow the public authority to achieve the goals of energy 
conservation.10 On the contrary, a too low weight used to adjust 
for these factors may result in shifting too many risks of exog-
enous factors on energy consumption to the ESCO. Obviously, 
this would imply paying a higher risk premium to the ESCO, 
and may even lead to ex post renegotiation of the contract if the 
performance measure is unable to ensure a fair compensation 
for the ESCO. Lastly, how these weights are contracted may also 
result in distorted incentives for the ESCO. A too high weight 
given to a pass-through factor may induce strategic behaviour 
from contracting parties, especially when parties may partially 
influence such factors. Similarly, public authorities may be 
tempted by the form of the performance index to strategically 
influence the outcome of the index so as to be seen in a better 
light. Ideally, the adjustment mechanism should reflect the con-
tribution of the factor to energy consumption in order to avoid 
some of these problems. However, the extent to which factors 
influence on energy consumption may be difficult to determine 
correctly and entirely, and contracting parties have discretion-
ary power to fix the adjustment mechanism. It is therefore im-
portant that great care be exercised when contracting on the 
adjustment mechanism. Furthermore, an important dimension 
that should be considered is the extent to which factors giving 
rise to adjustments may be submit to ex post strategic manipu-
lation by both contracting parties.

Furthermore, it should be recognized that the use of public 
building spaces are decided on the basis of objectives pursued 
by public policies and that energy services and conservation 
play a supporting role in these uses. Hence, factors that may be 

10. note that to the extent that such measures may look good for a public authority 
on the paper, if the public authority is motivated by private self-interest, she may 
also have a strong incentive to adopt these measures in order to show her positive 
“achievements.”

absent from the computation of the final performance index 
may be just as important as factors that have been taken into 
account in terms of generating incentive distortion. Usages that 
are not contracted for, and/or not accounted for in the meas-
urement process may be at the origin of conflicts and can be an-
other source of renegotiation costs, especially when the usages 
may have an important impact on energy consumption. Fur-
thermore, such conflicts may prevent the public authority from 
carrying out her duties and obligations in promoting general 
public interest through the use of public building spaces. For 
instance, situations may arise when a public authority would 
need to use public buildings to shelter citizens in case of ad-
verse events (e.g. snowstorm, homeless etc.) which may imply 
some abnormal levels of energy consumption. If these circum-
stances are not accounted for in the contract and/or reflected 
in the performance index, the ESCO may prevent or hinder 
the public authority from performing her duties in a satisfac-
tory manner. Therefore, a public authority should be careful to 
detain rights to decide independently of the usages to which 
public building could potentially be put to under an EPC.

usErs’	bEhAvIour,	ExogEnous	fACTors	And	PErformAnCE	

mEAsurE

Energy consumption may be influenced by users’ behaviour 
as well. In this case, the use of an energy saving performance 
measure should take into account users’ behaviour when com-
puting the index, so that an ESCO is not penalized for energy 
consumption due to factors that are beyond his control. Indeed, 
a performance measure that makes an ESCO support such extra 
risks may be inefficient, and may result in higher premia paid 
under an EPC. The size of incentives provided through the use 
of the performance index should be lower if the performance 
index cannot be computed in a manner that does not neutralize 
the effects of energy consumption beyond an ESCO’s control, 
or the scope of energy conservation project should be designed 
in such a way that the ESCO will not be liable for bad perform-
ances for which he is not responsible. This issue should be par-
ticularly relevant and acute not only for energy conservation 
project in the social housing sectors, where energy consump-
tion may imply a change of behaviour by tenants, but also for 
projects where users’ cooperation may be important to ensure 
an efficient use of the technologies implemented by an ESCO. 
In the latter case, for instance, the public authority may already 
have at her disposal an internal service in charge of supplying 
energy and maintaining energy installation for public buildings. 
The public authority may wish to conserve such a service (or 
may be unable to change such a situation) when opting for an 
EPC.11 This implies that the ESCO chosen for the EPC may have 
to work in cooperation with existing agents for energy conser-
vation, and the ESCO’s performance would depend crucially on 
how cooperative these agents are with respect to decisions and 
behaviours that have an impact on energy consumption of pub-
lic buildings. In particular, such a configuration may be yet an-
other source of bargaining costs and EPC may potentially give 

11. for example, the Paris City hall EPC project for primary school falls into this 
category. indeed, energy supply for certain primary school in Paris is organized 
in-house through public employees. when the City hall decides to appeal to an 
(global) EPC to implement energy conservation projects for a number of primary 
schools, schools whose energy services are supplied in-house or through an ex-
ternal operator are included within the EPC. 
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rise to an inefficient outcome in terms of energy conservation. 
Therefore, we believe that this issue could be further explored 
to determine how EPCs and/or performance measures may be 
used as a basis for incentive provision.

Ex	AnTE	ComPETITIon	And	EnErgy	sAvIngs

Lastly, it is worthwhile to note that the use of performance 
measure in an EPC may generate common uncertainty for ES-
COs. Such common uncertainty may be generated through the 
factors used in adjusting and computing the final performance 
index. This uncertainty could be particularly problematic if a 
public authority decides to award the EPC through an auction-
based mechanism. Indeed, such common uncertainty may be 
strong enough to lead to a winner’s curse phenomenon, where-
by bidders may anticipate that they may win a contract not be-
cause they are inherently more efficient than their competitors, 
but merely because that they are being overly optimistic on how 
the uncertainty may resolved in the future. Rational bidders 
anticipating such a dimension may therefore be more cautious 
in their bids, leading to weak competition. Moreover, auctions 
may lead the public authority to choose an inefficient ESCO for 
a given project because of such uncertainty. We believe that the 
interaction between award procedures and the contract design 
should therefore also be given due consideration so as to ensure 
an effective EPC leading to concrete energy savings.

To conclude this section, the difficulties in measuring and 
verifying energy savings and performance is becoming more 
and more recognized in the literature, and progress has been 
made in this direction. To illustrate this point, an International 
Performance Measurement and Verification Protocol IPMVP 
(Efficiency Valuation Organization, 2007) has been devised 
and is currently freely distributed. Likewise, in France, efforts 
to draw up a protocol to measure and verify energy savings 
are being undertaken. Our discussion above points to the fact 
that a public authority’s internal competency and familiarity 
with energy conservation and techniques in measuring per-
formance in terms of energy savings may be particularly im-
portant in ensuring a successful and effective implementation 
of an EPC. This discussion led us to believe that EPCs may be 
particularly adapted for simple and standard projects, instead 
of more complex ones. Indeed, measurement issues should be 
more straightforward in this case, and usages of public spaces 
may be more easily anticipated and contracted for under an 
EPC. This recommendation is in fact in line with classical pre-
dictions of transaction costs economics (Williamson, 1975, 
1985; Levin and Tadelis, 2010 etc.).

The	issue	of	enforcement	and	adaptations
Finally, it should be recognized that EPCs may be long term 
contracts. This would be the case if the underlying project in-
volves important investments that have to be amortized over 
the duration of a contract. This long term dimension of the 
contract implies two related issues: uncertainty with respect 
to future conditions is likely to be strong and the contract is 
likely to be incomplete. As we have pointed out previously, the 
incompleteness of the contract may result in distorted incen-
tives under an EPC.

Strong uncertainty and incompleteness of the contract also 
implies that ex post adjustments may be necessary in order 

to adapt the contract and the duties of each contracting par-
ties during the execution phase of a contract. (Guasch, 2004), 
(Guasch, Laffont and Straub, 2006; 2007) show that such non 
anticipated adaptations are quite common in infrastructure 
concession contracts between public authorities and private 
operators. Equally insightful is the observation that adaptations 
may in fact happen at a very early stage of the contract.12 Hence, 
it is important to take ex post adaptations into account when 
one analyses contracting practices between public authorities 
and private firms.

ThE	EConomIC	CosTs	of	Ex	PosT	AdAPTATIons

It should be noted that such adjustments or adaptations may be 
warranted and may lead to decisions that enhance the welfare 
of both contracting parties (e.g. de Brux, 2010), but they may 
also be purely opportunistic where the contractual conditions 
are modified in favour one of the contracting parties at the ex-
pense of the other party. For instance, the adaptations will lead 
to one party expropriating due returns on investments of the 
other party. A question that naturally arises in this case is the 
following one: why should one party give in to demands by 
the other party that could be detrimental to her own welfare? 
The answer to this question is a classical one: both parties may 
find themselves locked in within the contractual relationship. 
Lock-ins may result from the fact that parties undertake spe-
cific investments13 within the contractual relationship, in which 
case they are unable to breach the contract at reasonable costs 
(Williamson, 1975; 1985). This is the well known hold-up prob-
lem in the economic literature. In the following, we will explore 
why such adaptations may influence on transactional efficiency.
Independently of whether the adaptations are welfare enhanc-
ing or opportunistic, the mere fact that parties have to renego-
tiate the initial contract in order for adaptations to take place 
is in itself a source of transaction costs. Indeed, whatever the 
nature of these adaptations, parties will have to renegotiate 
to adapt the contract. Parties will have to devote resources to 
these renegotiations, which can be substantial as stressed by 
(Williamson, 1975; 1985), (Crocker and Reynolds, 1993), and 
(Corts and Singh, 2004) for instance. Hence, the renegotia-
tion process is in itself a source of transaction costs. Of course, 
when adaptations are opportunistic, these renegotiations may 
be more costly as haggling and conflicts may be more present. 
In their investigation on procurement contracts for highway 
undertaken by the Californian Department of Transport, (Ba-
jari, Houghton and Tadelis, 2007) show that firms participating 
in such contracts actually take into account potential costly 
future adaptations to the initial contracts. In particular, they 
estimate that additional costs due to ex post changes are quite 
substantial, and account for 10 % of total bids submitted by 
firms on the average. According to them, this estimate cor-
responds to costs due to ex post bargaining, haggling, eventual 
lawsuits over the changes and loss due to disrupted workflows 
due to renegotiation. Note that this estimate only corresponds 

12. according to (guasch, 2004), 50 % of such modifications happen in the first 
two years after a contract has been signed.

13. Specific assets refer to those assets whose value outside a given contractual 
relationship is very low. These are assets which are not easily redeployed to other 
uses or transactions than the one considered. hence, these are assets that are 
tailored to a given transaction with a given contracting partner. investments in 
specific assets are at the origin of quasi-rents.
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to costs borne by one of the contracting parties that are incor-
porated into their bids. Hence, the total costs due to ex post 
adjustments are likely to be higher.

Ex post renegotiations and adaptations due to the incom-
pleteness of a contract can also lead to ex ante inefficiencies 
in a transaction, whether such adaptations are of an oppor-
tunistic nature or are necessary and well justified. It is well 
known from transaction cost economics that such ex post re-
negotiations may induce contracting parties to underinvest 
because of the fear of being held up by opportunistic partners 
(Williamson 1975, 1985 etc.). Indeed, anticipating that adap-
tations may allow a contracting party to expropriate part of 
the quasi-rents generated by one’s investments in specific as-
sets, a partner may decide strategically to underinvest in the 
first place. Some exchange surplus will therefore be sacrificed. 
Even when such ex post adaptations may be fully efficient (i.e., 
when renegotiations are costless in terms of resources, and will 
lead to the best decisions ex post), contracting parties may still 
have an incentive to underinvest in the first place as shown by 
the Incomplete Contract Theory (Grossman and Hart 1986, 
Hart and Moore 1988, etc.). In this theoretical framework, the 
underinvestment problems originate from the fact that sur-
plus that results from the ex post best decision may have to be 
shared between contracting partner in order for the partners 
to strike an agreement during the ex post renegotiation phase. 
Ex post adaptations and contractual incompleteness can there-
fore lead to inefficient investment decisions, leading to global 
inefficiencies when a contract is relied on to govern a given 
transaction.

bEnEfITs	of	bETTEr	InCEnTIvEs	vErsus	CosTs	of	

AdAPTATIons:	ThE	rolE	of	ConTrACT	dEsIgn

Recent developments in the economics of contract literature 
have also shown that contractual forms may have an impact on 
the efficiency of non-anticipated ex post adaptations, and there-
fore, on the overall efficiency of contracts to govern a given 
transaction. More specifically, (Bajari and Tadelis, 2001) show 
that there may be a trade-off between incentives provision and 
the efficiency of how ex post adaptations may be implemented. 
In particular, they consider the fact that one of the contract-
ing parties may detain superior private information during the 
renegotiation process. In this configuration, they show that a 
strong incentive contract tends to reduce costs of a project, 
but at the same time these incentives will also dissipate ex post 
surplus during the renegotiation process under asymmetric 
information. This leads to inefficiency in the outcome of the 
adaptation process. On the other hand, low incentive contracts 
do not induce cost-effectiveness of the overall project, but they 
may preserve surplus during the renegotiation process, and 
therefore lead to easier ex post adaptations of a contract. Con-
sequently, a major result from their study is that contract design 
(high versus low incentive) should take into account the scope 
of ex post renegotiation. More specifically, in situations where 
ex post adaptations are likely, it may be optimal for contracting 
parties to appeal to a low incentive and less complete contract.14 
In particular, their results suggest that more complex transac-

14. in their analysis, a less complete contract refers to the case where contracting 
parties provides for less specification on the design of a project.

tions should be governed with low incentive contract, whereas 
simple and standard transactions can appeal to high incentive 
contracts. The intuition behind this suggestion is rather simple: 
for complex transactions, it is more likely that ex post adapta-
tions will occur and anticipating these adaptations ex ante is 
likely to be very costly. Hence, a low incentive contract will be 
more useful as it enhances parties’ ability to come to an efficient 
decision on how best to adapt the initial contract given the real-
ized circumstances.

Finally, we should also note that ex post adaptations and 
renegotiations may have an impact on the effectiveness of 
incentive provision. Indeed, it is well known from standard 
Principal-Agent theory (Laffont and Tirole, 1993; Laffont and 
Martimort, 2002 etc.) that incentives provided by a contract are 
effective only when the Principal is willing to tolerate some ex 
post inefficiencies (giving up informational rents to the Agent, 
or insuring him against risks when he is risk neutral). In other 
words, the Principal has to be able to credibly commit not to 
renegotiate the initial incentive contract. Otherwise, an Agent 
who has doubts over whether the Principal will commit to the 
initial contract may refrain from revealing his private informa-
tion and/or not undertake actions that the Principal sought to 
induce through the use of an incentive contract. As such, the 
possibility of ex post renegotiations may destroy the incentives 
that the initial contract intends to instil.

lEssons	for	EPCs:	ComPArIng	AlTErnATIvE	soluTIons

We believe that the above discussion is relevant for EPCs to 
the extent that EPCs are strongly incentive-based long term 
contracts. Consequently, EPCs are likely to be concerned 
by issues related to ex post adaptations and renegotiations.15 

Moreover, EPCs often involve efforts in terms of innovations 
and investments programmes to implement energy conserva-
tion measures. Together with the long term dimension and the 
potential incompleteness of a contract, an EPC may not deliver 
the optimal level of investments and/or innovations. Neverthe-
less, this in itself does not mean that EPC will not always be 
effective, since one should compare the efficiencies induced by 
such a solution to other alternative solutions. EPCs may still be 
preferable if no alternative solutions can be relied on to deliver 
better results.

In particular, in a seminal contribution, (Hart, Shleifer and 
Vishny, 1997) applied framework of the Incomplete Contract 
theory to show that privatization of a public service will lead 
the operator to over-invest in cost-reducing technologies and 
under-invest in quality-enhancing innovation when it comes 
to the provision of public services and when contracts are in-
complete. On the other hand, they also show that in-house 
provision will lead to weak incentives in terms of cost-reduc-
tions and quality-enhancing innovations. Hence, if we apply 
the analysis of (Hart, Shleifer and Vishny, 1997) to the issue 
of EPC and compare it to an in-house solution, the relevant 
dimensions that have to be taken into account are the impact 
of cost reductions on quality and the benefits of quality en-
hancing innovations that an ESCO may undertake: When cost-
reductions may be contracted for, or when it does not result 

15. To our knowledge, an EPC signed by the city of Tours in france in 2007 has 
already led to more than 15 modifications to the initial contract (“avenants”) by 
2010. 
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in too strong adverse impact on the quality dimensions, then 
EPC should be chosen as it will be able to deliver a more cost-
effective outcome than in-house provision. This should be the 
case when quality dimensions on usages of public spaces and 
on the service provided by an ESCO can be easily controlled 
and contracted on. Furthermore, reliance on an ESCO in this 
situation may be all the more desirable than in-house provision 
because of stronger incentives to carry out quality-enhancing 
innovations. On the contrary, when the scope for quality-en-
hancing innovations are not too large, while cost-reductions 
may adversely impact on the comfort of use of public spaces 
due to cost reductions, then in-house provision would be a bet-
ter alternative solution.

Moreover, one should also not neglect the role of ex post 
adaptations in an EPC, especially when it comes to energy 
conservation projects on public buildings. Indeed, usages of 
such public spaces may change over time and may respond to 
different prerogatives of public policy at different moments. 
When this happens, one may need to adapt the initial EPC 
contract to accommodate new usages. However, EPCs being 
strongly incentive contracts, they may lead to more difficul-
ties and costs for a public authority when they need to change 
and/or introduce new conditions or specifications into the 
original contract, as shown by (Bajari and Tadelis, 2001). As 
a consequence, we believe that it may be useful to rely on a 
contract with weaker incentive properties for energy conserva-
tion projects on public buildings when usages are very likely to 
change over time. Weaker incentive properties may in this case 
ensure that ex post adaptations are more easily implemented 
and approved by an ESCO when compared to a high incentive 
contract.

Conclusion
To briefly sum up our discussion, we believe that EPCs are not 
always the only optimal solutions to implement energy con-
servation projects in public buildings. One can summarize the 
important aspects to take into account when considering the 
effectiveness of relying on an EPC by appealing to the concept 
of transaction costs. Indeed, while EPC provides strong incen-
tives for an ESCO to realize energy savings in public build-
ings at the most cost-effective ways, using an EPC effectively 
also implies devoting great care to details of a contract and 
the attributes of the transaction. In particular, we believe that 
EPCs may be an effective solution for simple transactions, 
whereas other new or existing contractual arrangements may 
be more useful to handle more complex projects. Indeed, for 
such projects, meaningful performance measures may be hard 
to construct, contracting on the details on the partners’ duties 
may be difficult, contractual clauses may be harder to be veri-
fied by third parties, ex post adaptations may be more likely, 
and parties may be more tempted to behave opportunistically. 
These considerations have also led us to believe that energy 
conservation projects on public buildings whose usages are 
likely to change over time should avoid relying on EPC. Indeed, 
weaker incentives may be needed in order to allows for easier 
ex post adaptations to new usages. Obviously, the efficiency of 
EPCs in delivering cost-effective energy conservation depends 
on examining in care and details the characteristics of a project/
transaction.

While our analysis has allowed us to identify potential fail-
ures or problems associated with EPCs, we believe that the next 
step forward should be to identify potential solutions to the 
difficulties that we have discussed which may partially restore 
the effectiveness of EPCs; and of course to analyze alternative 
arrangements to EPCs as a means to achieve the goals of energy 
efficiency in public buildings. We also believe that it is impor-
tant to explore issues related with specific types of projects (so-
cial housing for instance) and the efficiency of EPCs in deliver-
ing energy conservation measures. These are the directions that 
we believe would be useful to better apprehend and understand 
EPCs.
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