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Executive Summary
The focus of this research project is two-fold. First, we consider the two market-based greenhouse gas
mitigation mechanisms Joint Implementation (JI) and Green Investment Schemes (GIS) as possible
forms of channelling foreign direct investments (FDI) into international projects in the Russian energy
market post-2012. Furthermore, we analyze the practical situation of the adoption of JI and GIS in
Russia and indicate that in recent years there has been insufficient progress in the implementation of
these market-based instruments. We identify numerous risks and barriers and critically discuss them,
presuming that these risks and barriers are responsible for the slow progress and for deterring foreign
investors from entering the Russian energy sector. Second, in this context, we state that new business
models must be designed and adopted in order to overcome these risks and barriers and to
successfully exploit opportunities arising from the implementation of the long-term JI and GIS projects
in the Russian energy market. Hence, a business model of an Energy Service Company (ESCO)
became the main focus of our investigation. We argue that the ESCO business model could
increasingly gain importance for foreign companies in the Russian energy market, especially for the
implementation of JI and GIS projects. Furthermore, we analyze a policy and regulatory framework for
energy efficiency and energy savings that has rapidly become effective since its inception in 2009, and
that boosted the development of a new ESCO industry in Russia.
This research project aims at filling several research gaps that arise from the following facts: (1)
there exists no comprehensive review of the Russian ESCO industry; (2) there is no widely accessible
information about results of the energy performance-based projects that have been implemented as
pilot projects by several international organizations in Russia, and (3) only minimal scientific work on
business models in energy efficiency and carbon mitigation in Russia has been done before that is
publicly and internationally accessible.
In order to achieve this, we first undertook a detailed survey of the relevant scientific and nonscientific literature on the status quo and the development of long-term carbon mitigation and energy
efficiency policies and strategies in Russia. We emphasized a particular role of FDI in the Russian
market. Second, two questionnaire-based empirical surveys have been undertaken, one on the
German production and assembling facilities that are in operation in Russia and another one on the
new ESCO industry in Russia. Third, we identified possible synergies of application of JI and GIS
projects as an additional service offered by ESCOs. In line with the questionnaire-based survey of the
Russian ESCO industry, it became apparent that the Russian ESCOs are confronted with numerous
barriers and often have to bear risks that are quite specific for the Russian market. Fourth, we
conducted an extensive survey of the relevant scientific literature on risks of Energy Performance
Contracting (EPC) projects, applied by ESCOs worldwide. Finally, we conducted personal interviews
with representatives of Russian ESCOs in Moscow. In line with these interviews, we intensively
discussed the major real-world risks that ESCOs have to bear under current Russian market
conditions. The results of these discussions and interviews are structured in a risk framework
specifically tailored for the Russian ESCO business.
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Introduction

1.1

Aim and scope of the project

Russia is the fourth-largest energy consumer after China, the United States (US), and India (Enerdata,
2012d, p. 2), and the fifth-largest CO2 emitter in the world (Enerdata, 2012a). The high energy and
carbon intensity of the Russian economy is largely a result of the central planning system in the former
Soviet Union, followed by the period of almost no investments in its modernization, in spite of the
privatization wave in the early 1990s. The poorly maintained technical equipment and low energy
efficiency in the country’s industry cause a huge wastage of energy resources and increasingly and
adversely affect the development of the Russian economy. Furthermore, a rapidly growing domestic
demand for energy could lead to energy scarcity for both domestic use and export and an aggravation
of climate change.
This situation alarms international authorities, especially from European and other energy-importing
countries that are involved in long-term energy-economic interdependencies with Russia. Additionally,
due to the fact that the technical potential of energy efficiency could reach 45% of the country’s total
energy consumption in 2005 (Sargsyan & Gorbatenko, 2008), foreign investors are becoming
motivated to put Russia under scrutiny for exploring business opportunities in the energy efficiency
and carbon mitigation fields. However, foreign companies seeking to profit from the transfer of energy
efficiency and carbon mitigation technologies and related services in Russia are faced with two
aspects: on the one hand, Russia offers enormous opportunities for the implementation of foreign
technologies and related business models. On the other hand, numerous risks and barriers turn off
many foreign enterprises from doing business in the Russian energy sector.
In this research project, we investigated in detail the two alternative mechanisms JI and GIS as
possible forms of channeling FDI into transnational projects that aim at increasing energy efficiency
and carbon mitigation in the Russian energy sector. The timely implementation of these two
mechanisms with the participation of the domestic and foreign investors was especially in Russia
expected to generate numerous economic and environmental benefits. However, to date there is
insufficient progress on the implementation of these mechanisms, in spite of the high energy and
carbon intensity of the Russian economy. Numerous risks and transaction barriers specific for the
Russian market, as well as uncertainties about the climate change policies pursued in the future both
domestically and internationally, strongly impede the accomplishment and channeling of FDI into
energy efficiency and carbon mitigation projects. In this context, ESCOs with a functional risk
management can take a significant role in promoting both energy efficiency and energy cost savings,
as well as to address the environmental issues of the country and to serve as an intermediary for
successful implementation of JI and GIS projects.

1.2

Goals and project outcome (objective of the project) / Added value

The aim of this research project was to better understand foreign direct investments (FDI) in carbon
mitigation and energy efficiency projects, with a particular emphasis on the Russian energy market in
the post-2012 era. The experiences of JI and GIS in Russia have so far been rather disappointing, due
to numerous risks and transaction barriers/costs. Furthermore, to date there is only very little
information available about results of and experiences gained with energy performance-based projects
in Russia, and no comprehensive research and review on the Russian ESCO industry, its potentials
and risks has been done before. With this research project, our aim is to fill part of this research gap.
The main goals of this research project can be summarized as follows:
 Assessment of the status-quo and the development of carbon mitigation and energy efficiency
policies in Russia;
 Assessment of the status-quo and of future potentials of JI and GIS projects, and ESCO
business models in Russia;
2







1.3

Explorative study by means of a questionnaire-based survey of the emerging ESCO market in
Russia (aiming at interviews with executives of the foreign/domestic companies that operate in
the Russian market);
Development of an ESCO business model and application to an energy efficiency and/or
carbon mitigation project (pursued by a foreign electricity supply company in the Russian
market);
Identification, quantification, and assessment of risks typical for ESCOs in the Russian
industry.

Positioning of the project within the E.ON ERC strategy

Concerning the increasing importance of energy efficiency and carbon mitigation issues in Russia,
partly due to its important role as a very important energy supplier especially for Europe, this project
captures market analysis of FDI in the form of JI and GIS. Furthermore, the study provides a detailed
analysis of the ESCO business model (potentials and risks) and a survey of the recent and current
developments of a nascent ESCO industry in Russia. The ESCO business model could become a
valuable market instrument for a foreign direct investor aiming at the implementation of energy
efficiency and (e.g. JI- and GIS-compatible) carbon mitigation projects in the Russian market that
becomes an important focus of the E.ON Energy Research Center.
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Energy efficiency and carbon mitigation in Russia

2.1

Status quo and potential for improvement

Despite of the average decrease in Russia’s primary energy intensity by 3.2% and its CO2 intensity by
4% annually between 2000 and 2012 (Enerdata, 2012b, 2012c), Russia remains the fourth-largest
energy consumer after China, the US, and India (Enerdata, 2012d), and the fifth-largest CO2 emitter in
the world (Enerdata, 2012a). However, such changes in energy- and CO2 intensity are attributable not
only to the improvements in the efficiency of energy use, but rather to the sharp economic downturn,
caused by the transition from the centrally planned economy of the Soviet Union to a market economy
during the 1990s, followed by the financial crises of 1998 and 2008-2009.
Martinot (1998) states that the enterprise managers in the former Soviet Union lacked incentives to
reduce production costs and to innovate because of unknown risks of new technologies, which could
impede meeting their production targets. Furthermore, the energy supply in the former Soviet Union
was a guaranteed public service and the Russian energy companies were required to supply
customers even though they had not paid their bills (IEA, 1995). This non-payment problem for energy
bills was responsible for a huge share of non-cash payments that was in circulation after the collapse
of the Soviet Union. Due to such non-cash transactions, the ability of energy companies to invest in
modernization was strongly impeded1 (IEA, 2002). As a result, according to the Russian Federal State
Statistics Service (Rosstat), the average level of the fixed assets’ depreciation in Russia has reached
48.1% in 2012 (Rosstat, 2013). Finally, the low energy price level and the lack of energy price signals
have not supported the implementation of more energy-efficient and low-carbon technologies during
and after the Soviet era.
According to some estimates, Russia could have saved 30% of its energy consumption in 2008 in
each sector of the economy by using energy as efficiently as comparable OECD countries2 (Figure 1).

1

Only in 2000, the Russian government prohibited non-cash transactions at all levels (IEA, 2002).
For the calculation of the projected energy savings, IEA used benchmarks of OECD Europe for all sectors and sub-sectors. In
order to assure the comparability, IEA applied indicators of Canada and Finland for sectors that are particularly influenced by
climatic factors (i.e. heating demand for building) (IEA, 2011, p. 257). OECD Europe includes the following countries: Austria,
Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg,
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question, where the funding for these investments should come from remains without an answer. In
addition to the aftermath of the Soviet Union era, the financial and economic crisis during 2008-2009
partly destructed the emerging “investment culture” and negatively impacted the Russian energy
industry as the energy prices declined worldwide. As a result, after some years of relatively constant
growth of the Russian economy, the general investment climate in Russia deteriorated in 2009 and
investments sunk by 20.1% in comparison to 2008. The capital scarcity of the Russian banks made it
even more difficult to take out a loan for domestic investments, especially for an emerging investment
field of energy efficiency and carbon mitigation issues. Moreover, further factors such as an uncertain
rate of return, lack of reliable data on energy consumption patterns over time, lack of communication
of the investment opportunities in energy efficiency, lack of energy efficiency expertise, and an
emerging legislative base for energy efficiency projects, are also responsible for such a low level of
investment in energy efficiency and carbon mitigation in Russia (IEA, 2011, pp. 257,269).

2.2

Status quo of energy efficiency and climate change policy in Russia

Political and regulatory support and economic incentives are becoming essential in order to realize the
existing energy efficiency and carbon mitigation potentials through modernization of the Russian
economy. During the last five years, the inefficient use of energy has been acknowledged by the
Russian Government as a pressing problem for both the economy and the environment. Therefore,
several steps were taken in order to formulate the legal basis and the policy framework needed for the
realization of the energy efficiency potential.4
Already in 2003 the “Energy Strategy of Russia through 2020” was adopted by the Russian Ministry
of Energy and prolonged in 2010 until 2030, where energy efficiency was identified as one of the key
priority areas for the Russian energy policy and economy. This document became more a guideline
than a regulation aiming at the innovative and efficient development by further liberalization of the
energy markets, reducing the energy dependency of the Russian economy by boosting a faster growth
of sectors that consume less energy, and by exploiting the technical potential for energy savings. The
main goals are to create a stable institutional environment in the energy sector, to modernize existing
and to construct new energy infrastructure, to secure energy and ecological efficiency of the national
economy and energy sector, to increase efficiency of reproduction, and to extract and process energy
resources in an efficient way (Gromov, 2009). These goals should be realized in three phases. In the
first phase, ending between 2013 and 2015, the strategy focuses on the recovery from the current
economic and financial crisis. In its second phase, ending in 2020-2022, the emphasis is put on the
introduction of innovative technologies and more efficiency into the fuel and the energy sector. An
expansion of renewable energy, including renewables and nuclear power, as well as a shift to the
efficient use of energy across the Russian economy would occur only in its third phase, ending
approximately in 2030 (Institute of Energy Strategy, 2010).
The Decree No. 889, entitled “About some measures to increase energy and the environmental
efficiency of the Russian economy” (2008) stipulates a 40% reduction of energy intensity by 2020 in
comparison to 2007. Russian government issued this target in full in a new approved state program by
Decree No. 2446-p “On Energy Conservation and Improving Energy Efficiency up to 2020” on
December 27, 2010 (Minenergo, 2010). The key targets of the program are a reduction of energy
intensity of the Russian economy of at least 7.4% during the first program period (2011-2015) and,
overall, by 13.5% during the entire duration of the program (2011-2020). These targets are expected
to be achieved through certain federal measures aiming at the modernization as well as a rational and
environmentally compatible use of energy resources in the main sectors of the Russian economy5 and

4

For detailed insight into the current energy efficiency and carbon mitigation policy issues see also Garbuzova & Madlener
(2012) and Garbuzova-Schlifter & Madlener (2013), respectively.
5
The national program introduces subprograms for improving energy savings and energy efficiency in electricity, heating,
industry, agricultural, transport, and housing sectors, as well as in state service organizations and federal institutions of the
Russian Federation (Minenergo, 2010).
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its social sphere (Minenergo, 2010)6. The remainder of the 40% target is expected to be achieved
through some structural changes, such as the implementation of energy-efficient equipment,
development of energy efficiency industries, and a reduction in energy consumption due to higher
energy tariffs. In 2013, a further state program on “Energy Efficiency and Energy Sector Development”
for the period of 2013-2020 was approved. This program includes seven sub-programs, including such
on energy saving and increased energy efficiency, energy sector development and modernization, oil
sector and natural gas sector development, and a renewable energy sources development program,
among others (RG, 2013). Based on this state program for the period of 2013-2020, a draft of a new
Renewable Energy Law was developed by the Russian Energy Ministry.
In addition, the long-awaited and highly controversial Federal Law No. 261-FZ “On energy saving
and improving the energy efficiency” entered into force in early 2010 and was amended in December
2013 (Federal Law No. 261-FZ, 2009). According to the Federal Law No. 261-FZ (hereafter “FL 261FZ”) all state-financed organizations are required to reduce their energy consumption by 3% per
annum compared to the 2009 level, for a 5-year duration. In Art. 16 of the FL 261-FZ, state and local
governmental bodies; organizations with state or municipality interest; organizations with regulation
functions; water, fuel and energy (producing and/or transporting) enterprises; industrial enterprises
whose annual energy costs exceed 10 million RUB7; and organizations that implement energy
efficiency- and energy-saving measures that are partly or fully financed through governmental or
municipal budgets of the Russian Federation, are required to undergo the energy audit by the end of
the year 2012 and, thereafter, at least once every five years. The remaining organizations may
undergo the energy audit voluntarily (FL 261-FZ, Art. 15.5). Such an energy audit has to be carried out
by a specialized Energy Audit Company (EAC)8 as an approved member of one of the (noncommercial) Self-Regulated Organizations (SROs)9 that unite EACs (Art. 15.4) (Federal Law No. 261FZ, 2009). Federal Law No. 261-FZ, hence, provides first impulses for the implementation of energy
efficiency measures and introduced industry for energy services in the Russian market.
The government’s stance regarding the climate change issue, in contrast to the energy efficiency
issue, cannot be clearly identified in Russia. Even though Russia played a crucial role for the entry into
force of the Kyoto Protocol in 2005, for a long time the climate change issue had no high priority on
the Russian national political agenda. One of the reasons is presumably the fact that climate change
has been regarded by the majority of Russians as not being a serious problem, compared to other
pressing environmental issues and policy concerns. Moreover, many leading Russian scientists,
working on the issue of climate change demonstrate a skeptical attitude regarding the claimed overall
negative impact of climate change on the country (Dankers et al., 2010; Izrael, 2007; Müller, 2004b;
Zaitsev, 2007). Some of them do not consider climate change at all a result of the anthropogenic GHG
emissions in the atmosphere. Others are convinced that climate change could be beneficial overall for
the country (Arutyunov, 2007; Lioubimtseva, 2010; Perelet, Pegov, & Yulkin, 2007). In particular, some
studies report that an initial warming of 1 °C and CO2 fertilization may even boost agriculture and
human health in some areas of Russia, providing for a near-term gain of 1-3% of GDP (Perelet et al.,
2007). However, in the long term, most scientists agree that greater warming would have
predominantly adverse effects worldwide (Meleshko, 2007; Perelet et al., 2007; Shmakin, 2009; Tol,
2002). Specifically in Russia, taking into account its large territories and long coastal line, global
warming in the long term has the potential to cause major natural disasters, among other adverse
effects, with substantial socio-economic consequences.
Nevertheless, the new Climate Doctrine of the Russian Federation came into force on December
17, 2009. It emphasizes the consequences of climate change and aims at the development and
implementation of future climate policy (Climate Doctrine of the Russian Federation, 2009). This was
6

These measures include enhancement and coordination of the federal, regional and municipal energy efficiency and energy
saving programs; dispersion of information to increase public awareness; co-financing of the program from the governmental
budget; promotion of efficient use of energy and heat resources; modernization of the energy infrastructure; and an increase of
the renewable energy resources share in the total energy consumption balance of up to 4.5% by 2020 (Minenergo, 2010).
7
There are around 150.000 such organizations in Russia (IEA, 2011). 1 RUB = 0.0252 EUR, as of July 23, 2012.
8
The Energy Audit Company (EAC) provides a customer with an energy passport in accordance with the results of the energy
audit (FL 261-FZ, Art. 15.6).
9
Since August 2010, Minenergo has maintained a database of the SRO in line with the regulation, stipulated in FL 261-FZ (for
more information see FL 261-FZ, Art. 18 and FL 315-FZ “On self-regulated organizations” (December 1, 2007).
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followed by a new list of ecological directives issued and released in 2010 by the Kremlin’s press
service. It includes, among others, orders to develop a range of environmental protection laws, target
programs, and regulations, as well as solutions to improve funding for environmental protection and
ecological education.
During the Climate Change Conference 2010 in Cancun, Russia declared that it has no intention to
undertake the emission reduction targets in line with the current form of the Kyoto Protocol for the
second commitment period from 2013 to 2017. This announcement was supported by the idea that
climate change should be addressed by the implementation of innovative technologies and not by
cutting emissions the way it is determined in the Kyoto Protocol (RIA Novosti, 2010). In conformity with
the opinion supportable by Canada and Japan, Russia argued that the Kyoto Protocol in its present
form is no longer an effective instrument to combat climate change. This argument is based on the fact
that the current group of countries with quantified commitments, which signed the Kyoto Protocol,
accounts for less than a quarter of the global GHG emissions, meaning that developing countries
should pledge for the binding emission reduction targets in the second commitment period, too
(Taminiau, 2010-2011). Russia reinforced its decision not to participate in the Kyoto Protocol also
during the Climate Change Conference in Doha in November - December 2012. However, in spite of
Russia’s disapproval, parties agreed to extend the Kyoto Protocol and to evolve the universal climate
agreement covering all countries from 2020 that should be adopted by 2015 (UNFCCC, 2013).
Taking into account current amendments of the regulatory framework and the political stance to
energy efficiency and carbon mitigation issues, some significant advancement concerning those
issues can be noted. This progress is, though, still more “theoretical” and should be urgently supported
by the development and implementation of concrete sustainable actions. Otherwise, the delay of
modernization will cause a lot of hazardous consequences for Russia. First, the energy security of
Russia itself could be deteriorated due to difficulties of meeting the energy and capacity needs of a
growing economy. Second, due to the Russian dependence on oil and gas exports10, the falling
energy prices in the export markets, and simultaneously rising domestic energy prices (Figure 3)
jeopardizes the competitiveness of the Russian industries, especially the energy-intensive ones. Third,
investments required in energy efficiency will cumulate enormously the later they are realized. This
could lead to constraints in exporting energy resources, to difficulties in GHG emission reduction
commitments causing large-scale environmental pollution, as well as to questioning Russia as a
reliable energy supplier for foreign markets (Bashmakov, 2009).

Figure 3: Increasing electricity and gas tariffs in Russia
Source: Sargsyan & Gorbatenko (2008, p. 21), based on FEC, FTS, Minpromenergo, and MEDIT projections for
2007-2010

10

Oil and natural gas exports provide more than 50% of Russia’s export revenues (EIA, 2013).
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2.3

Foreign Direct Investment (FDI) and market-based mechanisms

2.3.1

Status quo of FDI in Russia

As it was mentioned in the previous section, delayed modernization of the Russian economy is
becoming expensive and causes hazardous consequences of energy wastage and huge
environmental pollution. Thus, the role of FDI on the way to an energy-efficient and low-carbon
economy requires more attention by the Russian authorities. FDI requires not only additional capital,
but rather advanced management skills, and offers international technology and experience transfer
as well as new job opportunities that can strongly contribute to the sustainable growth and
competitiveness of the Russian economy (Chowdhury & Mavrotas, 2006; Feng, Sun, & Walton, 2009).
Also, the interest of the foreign investors in Russia as one of the 10 largest economies in the world,
with a huge potential for the implementation of innovative energy efficiency and carbon mitigation
technologies, has been increasing significantly over the last 10-15 years. This attractiveness of the
Russian market is also based on a fast improvement of the economic situation prior to 2008, including,
among other things, a declining rate of unemployment, rising per capita income, and an increase in
foreign exchange reserves (OECD 2008).
For the period 2009-2011, the United Nations Conference on Trade and Development (UNCTAD)
(2009) ranked Russia among the most attractive markets for FDI, after China, the US, India, and Brazil
(UN, 2009). Furthermore, the EU shows interest to invest especially in the Russian energy
infrastructure and its modernization in order to avoid the disruption of long-term energy supply, and
expects that unfair advantage of Russian energy exporters will be reduced after the completion of its
energy market liberalization process (Chiavari & Pallemaerts, 2008).
Generally, a number of precedent conditions, summarized by Michalet (1997), have to be fulfilled in
order to attract sustainable FDI inflows to the market: political and macroeconomic stability, a
transparent and non-discriminatory legal and regulatory environment, as well as bureaucratic and
institutional flexibility. Also, a sustainable and predictable investment climate implies the protection of
foreign investors’ rights. In Russia, in contrast, such conditions for FDI are currently not fulfilled and
the formation of FDI is not clear-cut, especially in the energy sector. Specifically, the development of
supporting market conditions for FDI is impeded by the following factors: a controversial and
continuously changing legal and economic framework; disparities between regional and federal laws
and their interpretation; poor corporate governance; ambiguity and lack of clarity in the administrative
change and legal bases for investment projects; and an absence of reliable information. Many aspects
of business operations remain uncovered by existing laws and regulations, or there are no definite
mechanisms for the existing law’s enforcement (Martinot, 1998). In addition, corruption and
bureaucracy remain serious problems in Russia and discourage many companies from investing as
this does not match with the proper corporate governance rules. According to the Corruption
Perception Index 2013 (CPI)11, estimated among 177 countries by Transparency International (TI),
Russia’s perceived level of public sector corruption on a scale of 0-100 was estimated to be quite high
and equals 28 (0 means that a country is perceived as highly corrupt and a 100 means that a country
is perceived as very clean) (TI, 2013b).
The central government of Russia has repeatedly emphasized the critical role of foreign
investments for the Russian economic development. Many times it has been declared that the foreign
investor’s rights should be equal to those of Russian investors. This principle is to some degree
affirmed in the Investment Code guarantees from 1991. The 1999 “Foreign Investment Law” provided
a more consistent legal framework for the protection of the rights of the foreign investors.
However, according to OECD Economic Survey on Russian Federation (OECD, 2011), in terms of
climate for FDI, Russia rates quite poorly. The FDI Regulatory Index12 2012 indicates that Russia is

11

The CPI as a composite index measures the perceived level of public-sector corruption in countries and territories around the
world by drawing on different expert and business surveys. In 2013, the index included 177 countries and territories (TI, 2013a).
12
According to OECD (2011), the FDI Regulatory index indicates “[…] the restrictiveness of a country’s FDI rules by looking at
the four main types of restrictions on FDI (foreign equity limitations, screening or approval mechanisms, restrictions on the
employment of foreigners as key personnel and operational restrictions)” (OECD, 2011, p. 64).

8

hly restrictive
e to foreign ownership i n compariso
on to other OECD
O
and non-OECD countries
still high
(Figure 4
4) (OECD, 20
013).

Figure 4:: FDI regulato
ory restrictive
eness index b
by country, 2012
Source: O
OECD (2013), own represen
ntation, based
d on OECD da
ata

Such a poor perfformance in terms of the
e FDI Regullatory Index may stem ffrom the factt that the
Russian economy was
w
divided into sectors where foreign companies are allow
wed to inves
st almost
without b
bounds and such – strattegic ones – with limits regarding
r
forreign ownersship. The 42 strategic
sectors iinclude oil, gas,
g
energy, transportatio
on, banking, and others, where the fooreign investtors need
to get a special authorization from
m the Russia
an Government (RG) for acquiring orr increasing company
shares (C
Curtis, Griffin
n, & Korneck
ki, 2009).
In addition to the general barrriers limiting the FDI flow
w and technollogy transferrs discussed above, a
number of further ba
arriers can be
b distinguisshed, which strongly affe
ect the enforrcement of especially
e
energy e
efficiency and
d carbon mitigation proje
ects, and thatt are distinctiive for the Ruussian energ
gy sector.
These in
nclude13: sub
bsidies and the
t still low p
price level off energy reso
ources, abseence of price
e signals,
growing role of the state, strategic state co rporations, and
a
a lack of
o informationn about ben
nefits and
costs of energy efficiiency and ca
arbon mitigatiion.
The b
barriers just mentioned cause
c
a lackk of transpare
ency and thu
us contributee to uncertainties and
risks also among forreign investo
ors (Feng et a
al., 2009; Fis
scher, 2000; Michalet, 19997), and co
ontinue to
obstruct desperatelyy needed infu
usions of cap
pital in the Russian
R
energy market. I n order to as
ssure the
cost-effe
ective opporrtunities of investing, R
Russia should safeguard
d a sustainaable and prredictable
investme
ent climate by providing
g possibilitie
es to genera
ate additiona
al income nnot only from
m energy
Those condditions are essential,
savings, but also frrom econom
mic and envvironmental challenges.
c
e
especially for the ene
ergy efficienc
cy and carbo
on mitigation projects being characterrized by the necessity
n
of large upfront invesstments and long paybacck times.

2.3.2

J
Joint Implem
mentation (J
JI)

As discu
ussed above,, Russia offe
ers a huge po
otential for re
educing CO2 emissions aand increasin
ng energy
efficiency at relative
ely low cost due to itss currently high
h
energy
y and carboon intensity, and the
widespre
ead dissemination of old and in
nefficient tec
chnologies. The lack of investme
ents into
improvem
ments of the
e carbon and
d energy effficiency in Russia
R
was expected
e
to be resolved, at least
partly, b
by means of the timely implementat
i
ion of the Joint Implementation (JI)) mechanism
m (Evans,
13

Detailed
d discussion off specific barrie
ers for energy efficiency and carbon mitigatiion projects is provided in Ga
arbuzova &
Madlener ((2012).
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00; Karas, 20
004; Korppoo
o, 2005; Korp
ppoo & Gass
san-zade, 20008; Laroui, Tellegen,
Legro, & Popov, 200
& Tourilo
ova, 2004).
In Artticle 6 of the
e Kyoto Prottocol “Joint I mplementation” is define
ed as a mecchanism that allows a
country with an emission reduc
ction or limittation comm
mitment (Annex B countrry) to earn Emission
on Units (ER
RUs). The in
nvestment in
n an emissio
on reduction
n or emissioon removal project
p
in
Reductio
another Annex B country
c
enab
bles the inve
esting counttry to meet its Kyoto P
Protocol targ
gets. The
d emissions savings arre measured
d in tons off CO2 equiv
valent after the actual emission
achieved
reduction
ns have been verified (Fiigure 5).

Figure 5:: JI-Project flo
ow chart
Source: S
Sterk & Arens (2010, p. 14)

erally, JI aim
ms at providing a “win-w
win situation” for participa
ating countrries: the pos
ssibility to
Gene
fulfill parrt of its Kyoto
o commitme
ents and to b
benefit from foreign inves
stment and ttechnology transfer14.
Also, a range of furtther opportu
unities underr JI projects and an impact of the K
Kyoto Protocol on the
e examined by many sciientists (Golu
ub & Strukovva, 2004; Ko
orninlova,
economiic growth of Russia were
2007; Ko
orppoo, 200
05; Korppoo & Gassan-zzade, 2008; Laroui et al., 2004; Leccocq & Shalizi, 2004;
Mastepa
anov, Pluzhn
nikov, Berdin
n, & Gavrilo
ov, 2001; Müller, 2004a). The majoority of the scientists
stated th
hat the Kyoto
o Protocol wo
ould allow R ussia, due to
o its high carrbon reductioon potential, to attract
a wide rrange of FD
DI and techn
nology transffer assuring not only ca
arbon mitigattion, but also energy
efficiency improveme
ents. For tho
ose reasonss, JI seemed
d to be a pro
omising and in many cases coste mechanism
m for the Russ
sian market.
effective
Howe
ever, the Ru
ussian Government (RG
G) has been developing policies andd infrastructu
ure for JI
projects with the parrticipation of foreign invesstors too slow
wly. In May 2007,
2
the lonng-awaited procedure
p
oving JI projects, the so-called Decrree, was elab
borated by the Russian Ministry of Economic
E
for appro
Development and Trade
T
(MEDT
T) and issue
ed by the Russian
R
Gov
vernment. Thhe finalizatio
on of the
14

Breton, Zaccour, & Zah
haf (2005); Korp
ppoo (2005); Fan
nkhauser & Lav
vric (2003).
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institutional infrastructure was completed only in January 2008. Half of the planned pilot projects were
retained because of a lack of financing (Point Carbon, 2008). Hence, JI pilot-phase experience so far
was rather discouraging. Until 2009, the Russian Federation has not approved a single JI project, with
the consequence that no positive return on investments has been provided to a single investor (public
or private) (Korppoo & Gassan-zade, 2008). This delay strengthened the feeling that Russian JI
projects will not deliver ERUs timely or at least not at the expected scale (Point Carbon, 2008). The
reasons for such slow development of the JI framework at that time could be summarized as follows.
First, the abrupt decrease in the CO2 emissions level of about 30% in relation to 1990 was suggestive
that the carbon mitigating issue has not been considered as a priority for a long time. Second, Russia
has been receiving more significant revenues from fossil fuel exports (Korppoo & Gassan-zade, 2008).
Third, the poorly developed financial infrastructure in Russia strongly impeded the timely
implementation of JI projects.
In late July 2010, the Ministry of Economic and Development Affairs of the Russian Federation
under the so-called “Track 2”15 (2008-2012) procedure finally approved the first 15 JI projects out of 44
submissions from 35 companies16. Some of the approved JI projects also aimed at improving energy
efficiency. Up to 2012, those JI projects had a potential to realize 30 million tons of CO2 equivalents;
this tender was restricted by the state-owned bank “Sberbank” in the first bidding round. According to
Szabo (2010), with the accreditation and realization of designated JI projects till 2012, the share of the
Russian JI market could constitute almost 60% of the world’s possible total estimated cuts (Szabo,
2010). The coordination of the first carbon credit sales from the first tender is undertaken by Sberbank.
As a latecomer to emissions trading, compared to European and other Western countries, Russia was
planning to enter the carbon market by October 2010. However, only in January 2011, Gazprom Neft,
the Russian oil producing and refining company, sold the first ERUs (290 thousand tons of CO2
equivalents) to Mitsubishi and Nippon Oil, two Japanese companies (Soloveva, 2012). Furthermore,
Sberbank published a list of JI projects on its official website for the period 2008-2012: 108 JI projects
are approved and 42 “at determination” (Sberbank, 2013). In the period of 2012-2013, there was a
further breakthrough in realization of JI projects in Russia. Especially, between China and Russia,
almost 50 JI projects in 16 different sectors were approved in the mid of 2013 (RIA Novosti, 2013).
Due to the fact that the second commitment period for the Kyoto Protocol began in 2013, there was
a need to provide some changes to the JI project procedure in order to ensure its functioning and
effectiveness as a market-based instrument for climate change mitigation. Hence, the Joint
Implementation Supervisory Committee (JISC) adopted the “Joint Implementation two-year business
plan and management plan 2013–2014” during its 31st meeting held March 21-22, 2013, in Bonn,
Germany. The adopted business plan emphasizes three main objectives: (1) effective contribution to
the future development of JI; (2) greater efficiency in the continued operation of JI; (3) and continued
promotion of the mechanism (JISC, 2013).
This kind of progress in international climate change policy and progress in the long-lasting process
of infrastructure establishment for JI projects in Russia and their first approval, as well as a slow
development of the Russian carbon market, constitute a significant step towards issuing a huge
amount of ERUs and may improve investors’ confidence in JI in general, as well as to some extent in
the Russian JI market in particular. In spite of the RG’s current stance regarding the Kyoto Protocol, it
seems to acknowledge the high potential and importance of the continuation of the market-based
mechanisms like JI or International Emissions Trading (ETC) in the long term. In this context, the
argument that “JI itself is a long-term mechanism that continues from one period to the next, and is not
tied to specific commitment periods” can be relied upon (UNFCCC, 2011).
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The Marrakesh Accords provide two tracks for JI projects. Under Track 1, the relevant host country’s JI authority approves JI
projects at the national level according to national guidelines, in order to adapt those projects to the different national
circumstances (The World Bank, 2010). Under Track 2, the JI projects are overseen by an international regulatory body, the
Joint Implementation Supervisory Committee (JISC), in order to authorize those projects to earn saleable ERUs (UNFCCC,
2010).
16
According to the United Nations Environment Program (UNEP) Risø Centre on Energy, Climate and Sustainable Development
(2011) data, in total there were 110 JI projects planned to be allocated in Russia in line with Track 2, which had the potential to
realize some of the existing 300 m CO2 equivalents, or almost 60% (URC, 2011).
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2.3.3

Green Investment Schemes (GIS)

Like the other “economies in transition”17 after the collapse of the Soviet Union followed by the rash
economic downturn, Russia has a huge surplus of GHG emission allowances (Assigned Amount
Units, AAUs), measured in relation to the 1990 reference level of the Kyoto Protocol. Those surplus
AAUs are also known as “hot air”, being named so by a group of international environmental nongovernmental organizations (NGO) back in 1998. The Kyoto Protocol allows countries with surplus
AAUs to bank them, i.e. to keep them from use in the first commitment period, and to employ them
after 2012 in order to achieve compliance then. In accordance with Article 17, countries are also
allowed to sell them through International Emissions Trading (IET) to countries that require extra AAUs
in order to achieve their emission targets (UN, 1998). However, almost all potential buying countries
(EU-15 and Japan) saw this allowance to sell “hot air” with criticism. The main point of critique is the
fact that “hot air” has not been reached through concrete emissions reduction activities, but is primarily
the result of the economic collapse of energy-intensive industries in the aftermath of the breakdown of
the Soviet Union (Gorina, 2006).
To address this situation and to ensure the climate effectiveness of the IET with surplus AAUs, the
Green Investment Scheme (GIS) has been introduced. However, there is still no internationally-agreed
definition of GIS and no international requirements’ agreement on how GIS should be approached by
countries (Sharmina, Tuerk, Feiler, & Ürge-Vorsatz, 2009). GIS is neither a part of the Kyoto Protocol
nor the Marrakech Accords (Blyth & Baron, 2003; Tangen et al., 2002). From the legal perspective,
“GIS is a self-improved binding commitment by the potential seller countries, to fulfill the conditions of
the potential buyers” (Sharmina et al., 2009, p. 500). According to the GIS scheme, the revenues from
sales of surplus AAUs have to be reinvested in environment-improving activities, so-called “green
investments”, in the selling country. Besides, GIS can be adapted to the projects aiming at
improvements in energy efficiency as well (Ürge-Vorsatz, Novikova, & Stoyanova, 2007).
There are two main approaches to design GIS: the program and the project approach. The
program approach allows a buyer country to purchase the required AAUs in the IET. The seller
country should invest the achieved revenues through this deal on some domestic environmental or
energy efficiency activities, mainly through bundling of a number of small projects. This type of GIS
approach is providing a source of funding, e.g. for some governmental programs in the selling country,
rather than a direct link between buyer’s activity and the actual emission mitigation projects in the
seller country. The project approach focuses on larger-scale projects that are characterized by higher
complexity and a longer planning and implementation period. It provides some similarities to JI and
could be an interesting option for the Russian private companies to conduct AAU trading more
independently from the government, as the buyer of AAUs can be directly involved in the development
and approach of the mitigation project (Kokorin, 2003).
GIS can also take two main forms: “hard greening” or “soft greening” (Blyth & Baron, 2003; Tangen
et al., 2002). Hard greening is coming closer to JI; it refers to activities in which the greening process
can deliver measurable and quantifiable ERUs. Under this form, the greening ratio of GHG emissions
reductions and emissions reduction credits transferred must be 1:1, implying relatively strict
verification and requirements of additionality. Investors mostly prefer “hard greening” as they seek to
achieve measurable results in order to avoid a misuse of their allocated funds. “Soft greening” refers to
the activities with non-quantifiable and non-measurable emissions reductions. A greening ration of
AAU can be bigger than the GHG reductions themselves (Kokorin, 2003; Türk & Ürge-Vorsatz, 2009).
This form is mostly applicable in areas with a lack of public financing, e.g. for capacity building,
education for awareness rising, or social programs, where the quantifiable reduction results can be
achieved in the future (Tangen et al., 2002).
The experience of GIS implementation in some AAUs selling Central and Eastern Europe (CEE)
countries, including Hungary, Slovakia, the Czech Republic, Latvia, Estonia, Ukraine and Poland, is
not clear-cut. On the one hand, there is a significant progress in implementing GIS, and some credible
GIS frameworks were formed during the last years. On the other hand, those countries were
17

“Economies in transition” are countries that derived from the dissolution of the Soviet Union in the 1990s, and former EasternBloc states, that are now part of the European Union (den Elzen, Roelfsema, & Slingerland, 2010).
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confronted with difficulties exposed during the GIS projects’ accomplishment. According to Türk &
Frieden (2010), in some cases the identification of greening components of the project was a quite
irritating process. The possibility to comprehend that the investment funds were really spent on
environment-improving activities was emphasized to be essential for the success of a GIS project. A
lack of experience with a long enforcement of emission reduction measures remained also one of the
most crucial issues of GIS. Especially during the current economic crisis in CEE countries, there was a
lack of funds to co-finance GIS. In most cases, the revenues from the AAU sales were sufficient to
cover only some part of the investment costs of the greening activities. This caused a necessity of
searching for additional capital sources. Furthermore, limited implementation capacity of selling
countries of CEE affected and restricted the supply of credible GIS-backed AAUs in the short term
(Türk & Frieden, 2010).
In spite of the huge amount of “hot air” of about 30% below 1990 levels, Russia has been slow in
developing GIS. The intention to implement GIS was announced only in 2010. Türk & Frieden (2010),
in their study, explain the slow development of GIS in Russia by the fact that the Russian Government
is more interested in extending the GIS into the post-2012 regime. “Hot air” should be kept as
“strategic reserves” in order to use it as a possible compliance to avoid any dampening of the future
economic growth (Türk & Frieden, 2010). Due to the financial and economic crisis of 2008-2009,
Russia’s emissions in 2010 declined by an additional 7-8%, so that CO2 emissions were roughly -37%
below 1990 levels (den Elzen et al., 2010). However, by now the possible revenues from AAU sales
are still of no high priority.
Generally, the GIS approaches’ flexibility and ability to undertake different forms can potentially
provide some significant advantages over JI projects and, hence, be more effective in the long term.
Sharmina et al. (2009) argue that JI projects need large upfront investments and undergo a long
crediting period until a significant amount of credits can be generated and, hence, transferred as
ERUs. GIS, in contrast, delivers funds timely as it is based on revenues from the surplus AAUs, which
can be sold at the present point in time for emission reductions occurring in the future (Türk & ÜrgeVorsatz, 2009). JI projects are characterized by complexity of the additionality test and are bound by
criteria of additional emissions reductions in the first commitment period 2008-2012. Especially in the
transitional countries with rapidly changing economic conditions, it is extremely difficult to define
baseline emissions or business-as-usual emissions at actual facility. Besides, the approval process of
JI projects takes too long. Additionally, monitoring and verification procedures, as well as high
transaction costs, make JI mostly inapplicable to small-scale projects. As a result, such complexity of
JI causes delays in return rates and increases investment risks (Kokorin, 2003).
GIS could overcome some of these barriers by applying simpler approaches to monitoring and
verification and, hence, by lowering transaction costs (Sharmina et al., 2009). As mentioned above,
GIS is “[…] rather a domestic policy option available to countries with surplus AAUs that seek to
alleviate concerns of buyers about the environmental integrity of their AAU purchases.” (Murray, 2006,
p. 60). GIS provides additional financial sources for GHG mitigation and increases in energy efficiency
by timely positive environmental and energy savings outcomes. Furthermore, GIS could allow a direct
cooperation with the foreign investors seeking to overcome the bureaucratic procedures typical for
most of the JI projects. These features of GIS support timely investments in areas where investments
are urgently needed (Murray, 2006).
The fact that most cost-efficient and high potential areas for carbon mitigation and improving
energy efficiency in Russia remain underinvested emphasizes that both mechanisms, JI and GIS, are
facing almost the same range of barriers and uncertainties: Russia’s market-specific barriers
described in the previous section and uncertainties about the future development of the world’s climate
affect policies. JI and GIS mechanisms offer international companies many possibilities for FDI and
technology transfer in Russia, aiming at achieving sustainable energy efficiency and carbon mitigation.
However, many risks, market-specific transaction barriers and uncertainties discussed above limit
such investments and transfers. For this reason, there is a necessity to adjust and reform those
mechanisms or even to explore new instruments and models, enabling, among others, private
companies to deal with the problems of energy wastage and environmental pollution in a timely
manner.
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2.3.4

Excursus: German Foreign Direct Investment in energy efficiency and CO2 mitigation in
the Russian industrial sector

In order to exemplify FDI situation in Russia, we provide a short overview of the main results of the
study thesis conducted at FCN by Felix Solbach (Solbach, 2011) “Energieeffizienz und CO2Verminderung in Russlands Industrie am Beispiel deutscher Direktinvestitionen” (in English: “Energy
efficiency and CO2 mitigation in the Russian industrial sector exemplified by German Foreign Direct
Investment”). The aim of this study was to gain relevant information about energy efficiency- and
carbon footprint-mitigating measures of German companies located in Russia (e.g. in the form of joint
ventures). The focus of the study was laid exclusively on German production and assembly facilities
with high energy and/or power requirements in Russia. Further German subsidiaries and service
companies that operate in Russia were beyond the scope of the study.
The study raises the following research questions:
 Does energy efficiency and carbon mitigation become a relevant issue for German facilities in
Russia?
 What kind of energy efficiency- and carbon-mitigation measures or projects have already been
implemented by German enterprises in Russia? What was the main motivation to do so?
 What is the current role and future potentials of ESCOs in the implementation process of such
projects on the side of German entrepreneurs in Russia?
The study is organized as follows. First, a short definition of FDI, as well as corresponding political
and regulatory framework in Russia is provided. The German entrepreneur’s FDI development in
Russia is discussed in detail. Second, based on the definition of “energy efficiency”, the political and
regulatory framework for energy efficiency measures in Russia is discussed by taking into account the
role of energy price developments for electricity and natural gas. Third, the author discusses potentials
and barriers for energy efficiency and carbon mitigation projects. In order to overcome given barriers
for such projects, he attaches an important role to the development of an emerging ESCO industry in
Russia. Furthermore, an overview of the questionnaire-based survey methodology and its
development, sample size, and methodological approach is provided. Finally, the author discusses the
results of the questionnaire and provides several recommendations for German enterprises with
affiliations in Russia in order to tackle energy efficiency and carbon mitigation issues.
In the study of Solbach (2011), based on a scientific literature review on FDI in energy efficiency
and carbon mitigation projects, a questionnaire with 4 thematic blocks was addressed to German
facilities in Russia. Among these thematic blocks are questions that deal with the general
characteristics of the facility, the status quo regarding energy efficiency and measures; carbon
footprint and mitigation measures; and the intentions to contract an ESCO or to learn from possible
experiences with ESCOs in order to improve energy efficiency and to mitigate the carbon emissions of
the local facility.
The author could identify 25 German production and assembly facilities in Russia adapted from the
database of the German-Russian Chamber of Commerce (Auslandshandelskammer, AHK). Most of
these companies are located in the central part of Russia and the employee’s number is ranging from
30 till 5,300. Out of the 25 companies, 5 companies have participated in the survey. However, one
company out of these 5 provided two completed questionnaires from two different production sites
located in Russia, implying a response rate of 20%.
The companies that responded belong to the wood production, agricultural production machines,
printing, and plastic processing industries. Three companies stated that their energy costs as a
proportion of the total costs are less than or equal to 2%, and energy costs of the two of the residual
companies range between 5-10%. Such a relatively low proportion can be attributed to the fact that
most of these facilities have been built only recently, and are thus endowed with quite modern
technologies. Three companies indicated their willingness to reduce energy consumption by 5-10%.
However, only one of these companies has been employing a person who is in charge of energy
efficiency issues on the premises. Three companies have already implemented a number of energy
efficiency measures financed through the companies’ own funds. Those companies do not receive any
of the state promotion funds as it is the case in Germany. Two companies indicated a willingness to
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implement several energy efficiency measures during the next couple of years in order to reduce
energy costs due to the sharp rise in energy prices that could be observed during the last five years.
Furthermore, only one company indicated that CO2 reduction is an important topic for the company’s
strategy and employs also a person who is in charge of ecological issues.
The main barriers for investing in energy efficiency measures, identified by the companies, were a
lack of capital, long payback periods of energy efficiency investments, and the priority of investing in
core activities of the company (note that these barriers are largely in conformity to those identified in
section 2.3.1). All companies indicated their willingness to employ an ESCO in order to implement
energy efficiency and carbon mitigation measures. However, none of these surveyed companies
stated to have had any experience with an ESCO or with Energy Performance Contracting in Russia.
Based on these results, the author provides some preliminary recommendations for German
enterprises for addressing energy efficiency and carbon mitigation issues in a systematic manner.
These recommendations include the following measures: accomplishment of an energy audit and
capturing of CO2 emissions, employment of new personnel for energy efficiency and carbon mitigation
issues, consideration of possible state promotions that arise from the new energy efficiency legislation
base, and implementation of conjoint energy efficiency- and carbon-mitigation projects in cooperation
with an ESCO.

3

Energy Service Company (ESCO): business models and
industry

3.1

ESCO business model

There is no consensus yet on the exact definition of an ESCO in the international academic and nonacademic literature. Nevertheless, most of the authors agree that an ESCO is a private or a public
company that develops, installs, and provides integrated service-based projects with a typical duration
of 5-10 years. The main aim of such ESCO projects is to enhance energy efficiency and savings and,
consequently, to reduce the carbon footprint of a client company. The value-added services of an
ESCO company may range from energy auditing, energy management, comprehensive engineering,
project design, and specifications and implementation, to procurement and installation of equipment,
facility and equipment operation and maintenance (O&M) for the contract period, monitoring and
verification (M&V) of the savings results etc. (Bertoldi, Berrutto, de Renzio, & Vine, 2003; Bertoldi &
Rezessy, 2005; Bertoldi, Rezessy, & Vine, 2006; Dayton, Goldman, & Pickle, 1998; GarbuzovaSchlifter & Madlener, 2013; Garbuzova & Madlener, 2012; Hopper, Goldman, Gilligan, Singer, & Birr,
2007; Painuly, Park, Lee, & Noh, 2003; Satchwell, Goldman, Larsen, Gilligan, & Singer, 2010; Singer
& Lockhart, 2002; Vine, 2005; Vine, Nakagami, & Murakoshi, 1999).
A core function of the ESCO business model is known as Energy Performance Contracting (EPC)
(Bertoldi et al., 2003; Bertoldi & Rezessy, 2005). EPC typically encompasses the financing, planning,
implementation and supervision of energy saving measures, where an ESCO provides energy and/or
monetary saving guarantees through two main types of contracts (cf. Figure 6)18:
 Guaranteed Savings – An ESCO guarantees a certain level of energy savings and, hence,
takes over the energy savings risk (performance risk). The client provides financing and takes
on the credit risk. In case of higher savings than the guaranteed level, the surplus is to be
divided between the ESCO and the client in an agreed manner. Due to the high level of trust
needed for this type of contract (trust relation ESCO – client, client – lender), it is more
applicable in a mature market than an infant market;
 Shared Savings – An ESCO finances the project by covering the project-relevant costs and,
hence, assumes the performance (energy saving guarantee) and the credit risk. The generated
18

See also Bertoldi et al. (2006), Lamers, Kuhn, & Krechting (2008), Garbuzova-Schlifter & Madlener (2013).
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energy cost savings have to be split between the ESCO and the client in an agreed way. This
type of EPC requires financially strong ESCOs.

Figure 6: Business risks of “Shared savings” and “Guaranteed savings” contracts
Source: Dreessen (2003)

Generally speaking, EPC distinguishes between ESCOs and other Energy Service Providing
Companies (ESPCs). In line with this project, therefore, the ESCO business model based on EPC was
considered as a “Western-ESCO”, i.e. something like an “ideal” type of business model used in the
mature ESCO industry. Indeed, in accordance with Goldman, Hopper, & Osborn (2005), we
acknowledge that the “definition of ESCO market activity must reflect industry evolution and changes
in ESCO products and services” (Goldman et al., 2005, p. 389).

3.2

Development of the ESCO industry worldwide

According to the National Association of Energy Service Companies (NAESCO), the first ESCOs
emerged in the U.S. in the late 1970s, after marked oil prices increases (NAESCO, 2011). The U.S.
ESCO industry currently is “widely seen as a successful model for the private sector delivery of
energy-efficiency technologies and services, primarily to large institutional customers” (Goldman et al.,
2005, p. 387). In addition to growing energy prices, government policy support and market
development programs (e.g. Integrated Resource Planning (IRP) and utility Demand Side
Management (DSM) programs); well-established contract laws; access to local, long-term funds at
reasonable rates etc. contributed to and encouraged the development of a self-sustaining and
successful U.S. ESCO industry (Lin, Goldman, Levine, & Hopper, 2004; Ürge-Vorsatz et al., 2007).
Since the late 1980s, the U.S. ESCO concept has been spreading to highly industrialized countries
(e.g. Germany, Austria19, UK, Japan), some of the largest developing countries (e.g. Brazil, India), and
numerous countries in transition (e.g. Czech Republic, Slovak Republic). The ESCO industry,
however, has been developing with varying degrees of success across countries.
Adnot, Guerre, & Jamet (2002) describe a history of energy services in France and a French ESCO
approach, which is markedly different to the one adopted in the U.S. or Germany. The main
differences of a French ESCO are: services provided are unbundled and an ESCO is “…judged (and
paid) on each of the unbundled components: the economic efficiency in purchasing energy, the
technical efficiency in continuous audit and maintenance, the financial efficiency in planning works on
time…” (Adnot et al., 2002, p. 2). Painuly et al. (2003) consider an ESCO as an important financing
mechanism for energy efficiency in developing countries and discuss the market barriers that impede
formation of an ESCO industry in the developing countries. Among these barriers are: a lack of
government support and competition; the scarcity of capital; a lack of a credit history for energy
efficiency projects, and awareness of energy efficiency potentials, skills, and technical competence.
Bertoldi et al. (2006) provide a comprehensive questionnaire-based survey of the European ESCO
19

In the EU, the development of an ESCO industry is boosted, among other factors, by the ambitious climate and energy policy
targets for 2020. This implies the decrease of GHG emissions by at least 20% compared to 1990 levels; increase of usage of
renewable energy sources up to 20% of the total energy production; and a reduction of energy consumption by 20% of the
projected 2020 levels through energy efficiency improvements (EC, 2010).
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industry in 2003-200420. Based on the insights gained from their survey, the authors conclude that the
majority of ESCOs in Europe is either funded by large companies or established as subsidies of
companies, and mostly active in the public sector. In contrast to the ESCO industry in the U.S., where
the guaranteed savings concept is primarily used, the shared savings concept became the most
adopted contractual form in Europe.
Meanwhile, the focus of the academic research on the ESCO business is increasingly shifting to
the African and Asian countries, in which ESCO business models were introduced with reference to
the U.S. ESCO model21.
Based on the review of the worldwide ESCO business development, we conclude that most
ESCOs in their infant stage face two common barriers: lack of funding for the projects and lack of a
strong legislation base. Furthermore, there are two main forms of boosting the formation of an ESCO
industry in any country: joint venturing between international ESCOs and domestic ESCOs or ESPCs,
and active measures and programs for energy efficiency and services of the domestic government.

4

ESCO industry in Russia

The Russian ESCO industry is still in its early stage of development. Hence, up to now there exists
only very little academic and non-academic literature on ESCOs operating under Russian market
conditions. In line with this project, we made an attempt to fill part of this research gap and to provide
the best evidence we have so far on the ESCO business model context. In addition to the investigation
of the prevalent features and history of the ESCO concept, and the consideration of the experiences
from other countries, we developed a questionnaire and conducted a questionnaire-based survey of
the Russian ESCO market in 2011-2012.

4.1

Russian emerging ESCO industry

In the context of the high energy intensity of the Russian economy and ambitious energy efficiency
targets set by the Russian government, an ESCO business model is becoming one of the key market
elements. In line with the FL 261-FZ, the Federal State Unitary Enterprise “Federal Energy Service
Company” (FESCO) was established in July 2011 under the supervision of the Ministry of Energy of
the Russian Federation (in accordance with Decree No. 274). The main goals of FESCO are the
development of the energy services market in Russia by expert and informational support through
technical solutions for ESCOs; technical expertise and monitoring of energy efficiency project
implementation; unification and type-design of engineering solutions; establishing centers of
competence; activity-planning at regional and municipal levels; bringing energy service activities to
international standards; integration of energy service agreements into the federal budget system;
advancement of international cooperation; promotion of domestic production of energy efficiency- and
energy-saving technologies and technological development in the field of alternative energy sources
etc. Most energy service contracts are planned to be accomplished under the supervision of FESCOs
in the public and industrial sectors (FESCO, 2012).
The RG has taken a number of initial steps to foster the development of an ESCO industry. The
main recent documents on the existing legislative and regulatory framework for energy service
contracting (ESC)22 and ESCOs are summarized in Garbuzova-Schlifter & Madlener (2013). It was
expected that those adopted legislation documents intensify the formation of the ESCO industry in
Russia in the past few years. However, the necessary terms of the ESC, such as the rights of the
20

The questionnaire was addressed mainlyto energy efficiency experts, national authorities, and ESCO professionals in the EU25 (at that point in time) and, additionally, in Bulgaria and Romania.
21
For detailed description of the development of the ESCO industry in Asia and Africa see Da-li (2009), Garbuzova-Schlifter &
Madlener (2013), Lee, Park, Noh, & Painuly (2003), Murakoshi & Nakagami (2009), van Rensburg, Geyser, Kleingeld, &
Mathews (2008), Vine, Murakoshi, & Nakagami (1998).
22
The term “Energy Service Contracting” (ESC) that was introduced in the FL 261-FZ, in Russian is used for the term known in
other countries as “Energy Performance Contracting” (EPC).
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contracting partners and crediting procedures; public procurement; the term “measures aiming at
energy savings and increasing the efficiency of energy resources” and quality standards for energy
audits are not defined in the new legislation. Furthermore, no mechanisms for the cooperation
between an ESCO and a bank and no guarantee mechanisms for ESCOs for invested funds have
been provided so far. Also, the mechanism for the return on private investments from budget funds
remains unclear. The latter, on which ESCOs may rely on, has to be carried out in accordance with FL
261-FZ, and has likewise not been defined and regulated properly. Furthermore, the focus of the
current legislation has been primarily put on setting norms for an ESC in the public sector
(state/municipalities) by means of e.g. involving budgetary funds for energy saving- and energy
efficiency measures, and less so on setting norms and incentives for the development of a commercial
ESCO market.
The existing gaps in the current legislation on ESCOs and Energy Performance Contracting (called
“ESC” in the FL 261-FZ) lead to the assumption that most of the contracts are still closed between a
contractor and a customer, in line with the Civil Code for general provisions on contractual agreements
(e.g. consultancy/services agreements, vendor and/or leasing contracts). Evidence suggests that the
issue of the development of the Russian ESCO industry has been broadly broached in line with the
energy efficiency politics and corresponding measures. However, it remains unclear how the Russian
ESCO business model has been developing in comparison to the performance-based “WesternESCO” model.

4.2

Empirical analysis of the ESCO industry and methods used

4.2.1

Aim and hypothesis

In line with the aim of this research project, we investigated the emerging Russian ESCO market and
identified the current state of the country’s ESCO industry development23 empirically both by means of
a questionnaire-based survey and by taking into account Russian expert opinions. In this context,
some primary questions needed to be raised, such as whether the Russian ESCOs are representing a
discrete business model by building up a separate industry, and if yes, how Russian ESCOs differ
from companies that provide merely energy services, such as Energy Service Providing Companies
(ESPCs). An ESPC can be, for instance, a consulting engineer specialized in efficiency improvements,
an equipment manufacturer, an energy supplier, or a utility. An ESPC provides services for a fixed fee
or as added value to the supply of equipment or energy. An ESPC is not paid on the basis of the
guaranteed performance achieved through delivered services and, hence, does not bear any
performance risk (WEEA, 1999). The application of an Energy Performance Contracting (EPC) as a
core characteristic of an ESCO business model is assumed to distinguish an ESCO from an ESPC.
Based on the information gained from the review on the international academic literature on ESCO
business models, as well as the Russian ESCO market conditions, five research hypotheses have
been formulated for this study, as reported in Garbuzova-Schlifter & Madlener (2013):
Hypothesis 1: There are no differences in the types of contract agreements applied by ESCOs and
ESPCs.
Hypothesis 2: There are no differences in the project financing options applied by ESCOs and
ESPCs.
Hypothesis 3: The dimensions of the ESCOs’ competitive strategy do not differ from those of the
ESPCs.
Hypothesis 4: There are no major differences in barriers that affect the development of ESCOs and
ESPCs in the Russian energy service industry.
Hypothesis 5: There are no major differences in the factors that are decisive for the growth of ESCOs
and ESPCs in the Russian energy service industry.
23

In this study, for simplicity and “visualization” reasons, the U.S. and other “successful” ESCO markets that apply the
“Western-ESCO” business model are considered as a benchmark for the Russian ESCO market.
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4.2.2

Research design, questionnaire development, measuring instruments, and target
population

In order to obtain structured information on the emerging ESCO market in Russia, a quantitative
approach was chosen for conducting a questionnaire survey. A questionnaire can contain a mixture of
open-ended and closed-ended items and, hence, deliver more accurate conclusions and
recommendations than solely an interview. Furthermore, the data required from the survey participants
is quite sensitive. The confidentiality of the surveyed participants, therefore, can be safeguarded
through a special coding scheme to anticipate the identification of any specific individual or company.
Application of the questionnaire method turned out to be less resource-intensive in terms of funds.
than personal or telephone interviews due to the substantial effort required to survey numerous
Russian companies targeted, which are located in different geographical parts of the country.
However, in terms of time resources, the questionnaire-based survey (including identification of 161
companies and establishing a contact to an expert, who was willing to participate) was extremely timeconsuming.
Some parts of the questionnaire in its initial form (list of questions/constructs and corresponding
items, measuring these constructs) were derived from international academic studies on the ESCO
business model, its opportunities and barriers, and strategic management (Arny, 1996; Bertoldi &
Rezessy, 2005; Dayton et al., 1998; Goldman, Osborn, Hopper, & Singer, 2002; ICF International,
2007; Lew, 2005; Lin et al., 2004; Okay & Akman, 2010; Painuly et al., 2003; Vine, 2005; Vine et al.,
1998). For the purpose of this study, these items were adapted and extracted to the Russian energy
efficiency market conditions. In addition, the formulated items were evaluated by an internal group of
experts from the FCN institute. In order to ensure the technical appropriateness of the formulated
items, the questions to technical aspects of ESCO activities were discussed with researchers from the
corresponding areas of the FCN sister institute “Energy Efficient Buildings and Indoor Climate” (EBC).
The final version of the questionnaire was adjusted according to the comments received with regard to
data contents, structural equivalence/laid out, logical flow of the questions, placement of directions,
and wording.
The logical flow of the questionnaire was advanced by grouping the questions in 11 thematic
blocks, covering the following topics: (1) general characteristics of the surveyed companies; (2)
identification of the business type of the surveyed companies; (3) targeted market sectors; (4) services
provided by the company (5) specialization areas; (6) types of contract agreements; (7) project
financing; (8) characteristics of the projects; (9) competitive strategy; (10) barriers for energy services;
and (11) growth factors for the energy service industry in Russia.
After the questionnaire had been finalized in wording and design, it was translated from English
into Russian, as the share of the English-speaking population in Russia is only 4.8% (Nationmaster,
2011). The fact that the principal researcher of the research project (M.G.) is of Russian origin was
beneficial not only for the translation process, but also for the adoption of the terms. In addition, the
translated questionnaire was checked by a professional English-Russian translator.
Each questionnaire was accompanied by a motivation letter (also translated into Russian) with the
short introduction of the survey-conducting institute FCN and the purpose of the study. Besides, a
summary of the study’s main conclusions was promised after finishing the analysis. These measures
as a whole were expected to facilitate the completion of the questionnaire and, in turn, improve the
response rate and reduce measurement errors (e.g. a respondent is more likely to follow the flow of
the survey, and less likely to misread or overlook questions (Bradburn, Sudman, & Wansink, 2004;
Dillman, 2000).
Furthermore, some valuable practice-oriented insights into the Russian ESCO market development
gained during a telephone interview of the authors with Mr. Wolfgang Skribot, Managing Director of the
department “Energy & Infrastructure” of Gazprombank, on April 5, 2012, were applied in the survey
data analysis.
In line with the defined systematic question blocks, two types of questions were used: closedended ones with multiple choices, and open-ended ones. Some of the closed-ended questions have
dichotomies (yes/no) and use a nominal scale that has no natural rank order for all answers. Other
closed-ended questions (question blocks 9 to 11) use the ordinal scale represented by a Likert scale.
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The participants were given the opportunity to add each question with a further item, if it is not listed
among the items provided.
Most of the terms used in the questionnaire were supplied with a clear definition in order to avoid
misunderstandings or misinterpretation errors. The numerical item categories used in the survey do
not overlap and, hence, are mutually exclusive (Johnson & Christensen, 2012).
The study sample comprising 161 companies based in Russia can be categorized as follows: 15%
(or 24) are independent ESCOs, 9% (or 15) are ESCOs as a subsidiary or a department of large
companies, 5% (or 8) are energy efficiency consulting or outsourcing companies, 11% (or 17) are
regional energy efficiency centers, and 60% (or 97) are SROs24. The attempt of this study was to
cover all the operating ESCOs in any form to date, which explains the large diversity of the target
population. Furthermore, it was difficult to cluster Russian ESCOs into one category, because there is
no clear-cut definition of an ESCO business model for the Russian market. The lack of a database of
companies that operate in the energy service industry, as well as almost no official (and very little
unofficial, speculation-based) information on the ESCO industry in Russia, forced us to include all
companies identified in this survey, which referenced their business activities to energy efficiency- and
energy-saving projects.

4.2.3

Approach and statistical methods

The target companies were identified by screening the companies’ web pages, available companies’
reports, several energy efficiency conference participants’ lists, governmental web pages and
programs, news articles, and descriptions of the energy efficiency- and energy-saving projects in
Russian and English found mostly by means of Internet search engines.
In order to find out whether the final version of the translated questionnaire works properly before
using it in the research study, it was pretested in September 201125. Subsequently, all target
companies were contacted by phone26 (October, 2011) before the final version of the questionnaire
was sent out to an identified contact person (October-November, 2011). Two weeks later, the
reminders were e-mailed to all non-responding companies to once more encourage them to participate
in the survey, followed by a reminder by phone.
The descriptive statistics27 for all items depending on their scale (nominal, ordinal, or metric) were
carried out. The multiple response questions were defined as the Multiple Response Sets28 before the
descriptive statistics were applied. For each item of every data type, frequencies were calculated and
the corresponding diagrams generated. This procedure allows to inspect the data for errors that might
have occurred either during the transcription of the data or due to inconsistency in the respondent’s
answer and, hence, to improve the plausibility of the data (Baur & Fromm, 2008). The comparison of
the discrete characteristics was assessed with Fischer’s Exact Test29 (Hypotheses 1 and 2). The
continuous characteristics were compared between two groups (ESCOs and ESPCs) by means of the

24

SROs were included in the database after the pretest phase.
For the pretest, we contacted by phone five companies. Two filled out questionnaires were returned; the pretest resulted in
only minor modifications of some items and variables, respectively.

25

26

The identification of a contact person among the companies, which could provide information needed for this survey, was one
of the biggest hurdles in this survey. In some cases, during the first telephone calls, there was unwillingness of the addresses to
participate in the survey or to forward it to a corresponding person either because of a fear of an “industrial spionage”, or of
general company’s restrictions to participate in the survey.
27
All statistical analyses in this survey were performed using the Statistical Package for the Social Sciences (SPSS) 19.0 for
Windows. All tables and graphs were generated and modified using Microsoft Excel.
28
Multiple response sets can be defined as the collection of variables that captures all the information to the same topic, when a
survey question can be answered multiple valid times (with a note "Check all that apply") (IBM Corporation, 2014).
29
For the calculation of the contingency tables and execution of the non-parametric tests, SPSS normally uses asymptotic
methods to estimate p-values. This implies a sufficiently large sample size that conforms to a certain distribution. However, in
the current study, the sample size is relatively small (N < 30), sparse and unbalanced. In this case, the asymptotic method is not
expected to produce reliable results (Mehta & Patel, 1996). Thus, in order to address this problem, the calculations in this study
are based on the exact distribution of the test statistics by calculating an exact p-value using Fischer’s Exact Test for the 2 x 2contingency tables.
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guaranteed savings, differ significantly at the 5% significance level. This indicates that there is
insufficient support for Hypothesis 1, so that it has to be rejected.
Indeed, especially in one of the contractual types of EPC, “shared savings” (core characteristics of
a “Western-ESCO” business model that distinguishes it from other ESPCs), a significant difference
was expected to be found. It appears that “shared savings” is also applied by companies that could
not be identified as ESCOs in this study. In contrast, a significant difference could be identified in the
contractual type “guaranteed savings”; thus, it is also applied by ESPCs. Apparently two types of
contractual agreement – “fixed price” and “fee-for-service” – are mostly used in the projects by ESCOs
and ESPCs.
Table 2: Most applicable types of contract agreement
Yes
Design-Build
Asset Ownership
Pay-from-Savings
Guaranteed Savings
First-Out/Fast Pay-Out
Shared Savings
Fixed Price
34

Fee-for-Service

ESPCs

ESCOs

1
0
0
1
0
2
11
16

2
0
2
5
1
2
7
9

Planned
ESPCs
ESCOs
0
0
1
4
1
3
0
0

33

Total n
ESPCs
ESCOs

4
5
4
4
4
4
0
0

10
9
9
10
9
10
12
16

p-value

7
6
8
9
8
8
7
9

.002
.002
.029
.030
.063
.608
1.000
N/A

Source: Garbuzova-Schlifter & Madlener (2013, p. 131)

Hypothesis 2: There are no differences in the project financing options applied by ESCOs and
ESPCs.
The findings from testing Hypothesis 2 (two-tailed Fisher’s Exact Test) show no statistically significant
difference between ESCOs and ESPCs in the following project financing options: financial lease, direct
loan, cooperation between company and the local banks, and participation in the governmental
funding programs (Table 3)35. For these items Hypothesis 2 cannot be rejected. In contrast, ESCOs
and ESPCs significantly differ and Hypothesis 2 can be safely rejected for operating lease, internal
project financing arranged by the company itself, and participation in international funding programs.
Table 3: Most applicable financing options for the projects
ESPCs
Operating lease
Internal financing arranged by the company
Participation in the international funding programs
Financial lease
Direct loan
Cooperation between company and the local banks
Participation in the governmental funding programs
36
Internal financing arranged by the customer

0
5
0
0
2
2
2
13

Yes
ESCOs
0
6
0
1
4
2
0
9

Planned
ESPCs ESCOs
0
0
1
1
4
2
1
0

5
2
4
4
4
5
1
0

Total n
ESPCs
ESCOs
9
11
11
9
13
9
10
13

7
8
7
7
9
9
4
9

p-value
.005
.010
.047
.053
.120
.254
1.000
N/A

Source: Garbuzova-Schlifter & Madlener (2013, p. 132)

Importantly, the data does not support the supposition that, due to favorable legislation, the two
options “operating lease” and “financial lease” are currently the most applicable alternatives for project
financing in the area of energy efficiency and energy saving, as shown in the Table 3.37 In contrast,
33

The answer option “no“ is not shown in the table due to scarcity of space. The number of “no” responses provided by ESPCs
and ESCOs can be calculated as the difference between “total n” and “yes”/”planned”, respectively. This procedure is also
applied to Table 4.
34
For a contract agreement “fee-for-service”, no p-value could be calculated.
35
A further financial option, “membership fees”, was mentioned by three SROs in addition to the list provided in Table 4.
36
For the option “Internal financing arranged by the customer”, no p-value could be calculated.
37
Nevertheless, Skribot (2012) emphasized the importance of “financial lease” for energy efficiency projects in the Russian
market.
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the option “internal financing arranged by the customer” seems to be widely adopted as a projectfinancing option. The majority of ESCOs finance or plan to finance the projects through their own
funds. Direct loans (used or planned) could also be identified with some consistency as a source of
project financing.
Hypothesis 3: The dimensions of the ESCOs competitive strategy do not differ from those of the
ESPCs.
As shown in the Table 4, ESCOs and ESPCs differ significantly in six dimensions of the competitive
strategy, for which Hypothesis 3 can be rejected: risk management by the “performance guarantee“
concept; vertical integration; attractive project financial opportunities; cost position; adjustment to
consumer needs; and distribution channel selection.
No significant differences between ESCOs and ESPCs were found for the remaining dimensions,
which include product and service variety, product and service quality, price policy technological
leadership, operational excellence, specialization, relationship to the mother company, and
relationship to the mother company (Table 4). This implies that Hypothesis 3 for these dimensions
cannot be rejected.
These results show that ESCOs competitive strategy is noticeable skewed toward performance
contracting and attractive financial options. In this context, Skribot (2012) emphasized that, especially
in the case of an ESCO being established as a subsidiary of a bank, the former gains make it easier to
access the financial resources needed for the energy efficiency projects. Particularly in this case, the
option “attractive project financial opportunities” becomes the most important feature of the company’s
competitive strategy in an emerging ESCO market.
Table 4: Strategic dimensions of the competitive strategy
ESPCs
Risk management by “Performance
guarantee“ concept
Vertical integration
Attractive project financial
opportunities
Cost position
Adjustment to consumer needs
Distribution channel selection
Product and service variety
Product and service quality
Price policy
Technological leadership
Operational excellence
Specialization
Relationship to the mother company
Relationship to the home
government

ESCOs

Mean

n

Mean

n

Total
Mean

MannWhitney U

Wilcoxon
W

Z

r

pvalue

2.83

12

4.63

8

3.55

3.0

81.0

-3.606

.806

.000

2.79

14

4.00

8

3.23

20.0

125.0

-2.650

.565

.008

3.60

15

4.78

9

4.04

28.0

148.0

-2.530

.516

.011

2.69
3.93
2.38
3.31
4.12
4.00
3.60
3.71
4.59
2.50

13
15
13
13
17
17
15
14
17
10

4.00
4.67
3.75
4.00
4.78
4.44
4.22
4.11
4.33
2.83

8
9
8
9
9
9
9
9
9
6

3.19
4.21
2.90
3.59
4.35
4.15
3.83
3.87
4.50
2.63

21.0
33.0
26.0
36.5
54.5
54.0
51.5
50.5
65.5
27.5

112.0
153.0
117.0
127.5
207.5
207.0
171.5
155.5
110.5
82.5

-2.361
-2.315
-1.966
-1.528
-1.371
-1.353
-1.001
-.838
-.686
-.280

.515
.473
.429
.326
.269
.265
.204
.175
.135
.070

.018
.021
.049
.127
.170
.176
.317
.402
.493
.779

4.31

16

4.43

7

4.35

52.5

188.5

-.260

.054

.795

Source: Garbuzova-Schlifter & Madlener (2013, p. 133)

Hypothesis 4: There are no differences in the barriers that affect the development of ESCOs and
ESPCs in the Russian energy service industry.
ESCOs and ESPCs differ only in one barrier significantly, for which Hypothesis 4 can be rejected: the
electricity bill non-payment problem (Table 5). The mean scores provided in Table 5 indicate that
unpaid electricity bills constitute a more pressing problem for ESCOs than ESPCs. The roots of this
problem can be traced back to the socio-economic paradigm implemented in the Former Soviet Union
(FSU), where energy supply was a guaranteed public service and the Russian energy companies
were required to supply customers even if they had not paid their bills38 (IEA, 1995). In turn, this has
38

In 2000, the RG prohibited such non-cash transactions at all levels.
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led to a huge share of non-cash transactions and affected the ability of energy companies to invest in
their modernization. Moreover, it explains, at least to some extent, the absence of an investment
culture regarding a reduction in energy and carbon intensity of the Russian industry.
No significant differences between ESCOs and ESPCs could be detected for further barriers, which
is why Hypothesis 4 cannot be rejected. As pointed out by Skribot (2012), result is consistent with the
fact that the ESCO business model is still unknown to most banks and many ESCO-newcomers are
credit-constrained, as they are not in a position to provide a sufficient proof of the reliability of longterm energy-efficiency investments under the Russian market conditions.
Table 5: Barriers for the energy service industry in Russia
ESPCs
Electricity bill non-payment problem
Lack of awareness/experience of local
banks for financing EE projects
Lack of managerial competence and
interest
Lack of competition

ESCOs

Mean

n

Mean n

Total
Mean

MannWhitney U

Wilcoxon
W

Z

r

p-value

2.94

18

4.00

8

3.27

33.0

204.0

-2.253

.442

.027

3.89

19

4.33

9

4.04

77.5

122.5

-1.249

.086

.225

4.17

18

3.89

9

4.07

62.5

107.5

-1.108

.213

.300

2.93

15

2.50

8

2.78

47.0

83.0

-.931

.194

.393

Lack of government support

4.53

19

4.44

9

4.50

72.5

117.5

-.737

.139

.416

Lending on strong balance sheet

3.59

17

3.89

9

3.69

61.5

214.5

-.869

.170

.430

4.63

19

4.33

9

4.54

72.0

117.0

-.770

.146

.438

3.53

17

4.00

7

3.67

47.0

200.0

-.826

.169

.477

3.84

19

3.78

9

3.82

73.5

118.5

-.659

.124

.546

4.06

18

3.88

8

4.00

64.0

100.0

-.472

.093

.647

3.33

18

3.11

9

3.26

73.0

118.0

-.423

.081

.694

3.56

18

3.44

9

3.52

74.0

119.0

-.392

.076

.737

4.58

19

4.44

9

4.54

62.5

252.5

-.456

.086

.742

4.22

18

4.00

9

4.15

74.5

119.5

-.362

.070

.766

4.00

18

3.78

9

3.93

75.5

120.5

-.301

.058

.787

3.81

16

3.89

9

3.84

67.5

203.5

-.267

.053

.809

4.63

19

4.78

9

4.68

80.0

270.0

-.357

.068

.815

3.94

18

4.00

8

3.96

68.5

239.5

-.219

.043

.855

4.29

17

4.22

9

4.27

72.0

117.0

-.264

.052

.894

3.84

19

4.11

9

3.93

83.5

273.5

-.104

.000

.911

4.17

18

4.25

8

4.19

71.0

107.0

-.061

.012

1.000

3.88

17

3.63

8

3.80

67.0

220.0

-.063

.013

1.000

3.79

19

3.89

9

3.82

85.5

130.5

.000

.020

1.000

High credit risk of energy efficiency
projects
Low price of electricity
Unfamiliarity with energy efficiency
technologies
ESCO concept unknown
Environmental issues (e.g. CO2) are not
a priority
Lack of time and focus to initiate/carry
the project
Lack of awareness of the EE potential
Banks focus mostly on revenue stream
not on energy saving stream
Lack of skills and technical competence
Low investing in non-core business
project
Weak legal and contract enforcement
framework
Lack of aggressive marketing of EE
projects
Bureaucracy
Shorten of resource capacity to develop
projects
„Performance contracting“ unknown
High transactions costs for project
financing on small projects
Lack of baseline annual energy
consumption

Source: Garbuzova-Schlifter & Madlener (2013, p. 134)

Hypothesis 5: There are no differences in the factors that are decisive for the growth of ESCOs and
ESPCs in the Russian energy service industry.
A significant difference between ESCOs and ESPCs could be found in only one factor (i.e. “attractive
investment opportunities in an infant industry”). For this factor Hypothesis 5 must be rejected. In
particular, the mean score indicates that ESCOs consider “attractive investment opportunities in an
infant industry” to be slightly more important for the growth of the energy service industry than ESPCs
did.
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No significant differences could be indicated between ESCOs and ESPCs in further factors of
growth (Table 6). Hence, Hypothesis 5 cannot be rejected for those factors.
Government support, qualification and skills, guaranteed return on investments in projects, as well
as the legislation base for and standardization of EPC are obviously the most important factors for the
growth of the energy service industry, as measured by nine ESCOs.
Table 6: Growth factors for the energy service industry in Russia
ESPCs
Attractive investment opportunities in an
infant industry
Awareness of banks of earnings
possibilities from EE and carbon
mitigation
Partnerships with public sector
Government support
Favorable regulatory environment for
domestic and foreign long-term
investments
Qualifications/Skills
Stable business environment
Rising energy prices
Tax incentives
Growing public awareness of energy
scarcity and climate change
Flexibility in meeting customers’ needs
Reliable customers with strong balance
sheet
Demonstration projects
Guaranteed ROI in whole project
payback period
Legislation base for and standardization
of EPC

ESCOs

MannWhitney U

Wilcoxon
W

Z

r

pvalue

Mean

n

Mean

n

Total
Mean

2.16

19

2.67

9

2.32

45.0

235.0

-2.329

.440

.030

2.11

19

2.56

9

2.25

57.0

247.0

-1.532

.290

.151

2.42
2.63

19
19

2.11
2.89

9
9

2.32
2.71

62.5
67.5

107.5
257.5

-1.276
-1.174

.241
.222

.289
.342

2.79

19

2.56

9

2.71

65.5

110.5

-1.257

.237

.371

2.58
2.53
2.44
2.58

19
19
18
19

2.78
2.33
2.56
2.44

9
9
9
9

2.64
2.46
2.48
2.54

68.5
69.0
70.5
72.0

258.5
114.0
241.5
117.0

-1.007
-.939
-.612
-.765

.190
.177
.118
.145

.417
.435
.599
.623

1.79

19

1.89

9

1.82

77.5

267.5

-.437

.083

.663

2.32

19

2.44

9

2.36

76.5

266.5

-.510

.096

.722

2.58

19

2.56

9

2.57

81.0

126.0

-.259

.049

.919

2.16

19

2.22

9

2.18

80.5

270.5

-.284

.054

.920

2.74

19

2.78

9

2.75

82.0

272.0

-.229

.043

1.000

2.58

19

2.67

9

2.61

84.0

274.0

-.090

.017

1.000

Source: Garbuzova-Schlifter & Madlener (2013, p. 135)

The surveyed companies (ESCOs and ESPCs) estimated an average growth rate of the Russian
ESCO market of about 15-17% for the next three years. The study results showed that the contractual
form “guaranteed savings” is gaining in importance in the Russian ESCO market, while “shared
savings”, presumably due to risk-sharing with a client, does not seem to be an attractive option for the
emerging market. Most of the projects were financed either from ESCO’s own funds, direct loans, or
by the customers. Even though Russian banks offer financial leasing contracts for energy efficiency
projects, financing through EPC seems to be rarely implemented.
In this questionnaire-based survey we tried to present an even more complete picture of the recent
development in the Russian energy services market already introduced in Garbuzova-Schlifter &
Madlener (2013).

5

ESCO as an integrated (umbrella) concept for the Russian
market

5.1

Integrated ESCO model for JI and GIS projects

As it was discussed above, the ESCO concept in its origin provides numerous advantages to
overcome transaction barriers and diminish risks. JI and GIS projects can be integrated and promoted
as a portfolio under the ESCO framework. Such a new integrated concept would open a new
operational field and provide a “win-win-win” situation for foreign companies, the modernization of the
Russian energy market, and the environment.
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The study thesis of Ekaterina Soloveva (Soloveva, 2012) entitled “Energy Service Companies als
Dienstleister für die Durchführung von Joint Implementation Projekten” (in English: “Joint
Implementation as part of ESCOs’ services”), which was supervised in line with this project by Prof.
Reinhard Madlener and Maria Garbuzova-Schlifter, provides a more detailed analysis of the
transaction costs associated to JI and ESCO projects. The study thesis shows that the transaction
costs of JI projects (and especially small-scale projects) can be reduced thanks to the services
provided by ESCOs through economies of scope and learning effects. For this purpose, Soloveva
(2012) developed an analytical framework based on transaction cost theory and scientific and nonscientific literature review on the JI projects and ESCOs.
The study thesis is organized as follows. First, the author provides the definition of an ESCO
followed by a short discussion of possible transaction costs of ESCO projects. Second, an extensive
definition and execution scheme of JI-projects is introduced. This followed by a discussion of several
types of JI-projects and JI Programmes of Activities aimed at bundling small-scale projects. In
addition, the author provides a short overview of the status quo of JI projects worldwide and briefly
discusses the barriers that those projects are facing. Third, the author briefly introduces the types of
transaction cost, their role in the market and their importance with respect to climate protection
projects. Fourth, the author discusses the transaction cost reduction potentials of the JI projects
implemented by ESCOs. For this purpose, the transaction costs of JI projects were explored and
grouped according to fundamental predicaments of the classical transaction cost theory. The ensuring
groups for JI and ESCO projects were compared in order to identify possible synergy effects and
economies of scope. The author also took into consideration possible economies of scope while
bundling small-scale JI projects. Finally, the author introduced three accomplished JI projects in three
different areas39 of three different countries in order to provide a practical example of the transaction
costs in such projects.
Due to the fact that we have already provided the extensive definitions of JI and the ESCO
business model in sections 2.3.2 and 3.1, respectively, we skip this part of the study thesis and move
directly to the discussion of its main results.
In line with the study thesis, transaction costs are defined as the costs associated with the
exchange of goods and services both on the buyer and seller sides. In the scientific literature, the
mostly discussed transaction costs are associated to search or information, contract negotiation,
approbation, monitoring, implementation, and risk mitigation. Picot (1982) discusses factors that
influence the extent of the transaction costs by introducing a differentiation framework. Three main
features of transaction costs are identified: ambiguity, environmental uncertainty, and infrastructure for
a transaction. Ambiguity refers to a transaction that includes specific characteristics of a transaction
object, number of alternative partners for a transaction, informational paradox, difficulties in
measurements of achievements, confidence problems, and a lack of qualifications of transaction
participants. Environmental uncertainty is associated to the transaction frequency. The infrastructural
costs of a transaction encompass property rights, informational and technological frameworks.
It is emphasized that in environmental projects numerous transaction costs arise due to difficulties
in clearly identifying polluters and the damaged parties even before commencing with a negotiation
about the environmental effects. The Kyoto Protocol aims at overcoming this problem by defining
polluters as industry countries and introducing project-based mechanisms such as Clean Development
Mechanisms (CDM) and JI. The extent of the transaction costs influences not only the number of
implemented JI and CDM projects, but also the number of emission savings achieved by a project
(CDM or JI) and the price of CO2 certificates on the market (Klepper & Peterson, 2005).
Soloveva (2012) discusses the following transaction costs of the JI projects in detail:
 Project seeking costs – according to the The World Bank (2010), project seeking costs
including Due Diligence can reach on average up to US$ 200.000;
 Negotiation costs – there are several interest groups involved in a negotiation process on a JI
project: hosting and investing countries, as well as numerous private investors. In line with
39

The introduced projects refer to the first Track of the Kyoto Protocol: the Pilot-Project Programme of Activities of NordrheinWestfalen, Germany; Burwood Landfill Gas Utilisation Project in Christchurch, New Zealand; and Power distribution system
modernization project in Rivne Region, Ukraine.
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thus assuring the environmental effectiveness of the projects in order to achieve a credible
“greening” effect (partly avoidance of negotiation, approbation, and monitoring costs);
 Many elements of an ESCO are already partly conforming to those applied in JI and in GIS
projects (Figure 9). These elements and services should represent the core competences of
an ESCO. For example, the definition of a baseline or a business-as-usual scenario, as well
as monitoring, reporting, audit and verification procedures used in JI and GIS projects could
be provided by an ESCO;
 Even though ESCOs primarily focus on energy efficiency improvements, they support
therewith carbon mitigation anyway.
However, some issues remain unclear before one can ensure that such integrated ESCO models
would work in the Russian market. In particular, a stable legal and regulatory environment is of
foremost importance. In addition, the implementation of the “Western-ESCO” concept in Russia needs
a considerable adaptation of its business model to the market-specific conditions in order to achieve a
sustainable range of synergies. Furthermore, the different requirements and approaches adopted by
each host country of JI and GIS make it more complex for an ESCO that seeks to operate worldwide.
It is questionable, however, whether ESCOs are willing to implement additional tasks and risks
associated with JI, as ESCOs do not have commitments on the governmental level. The compatibility
of the concepts suggested above is theoretical, though, as there is no empirical evidence of such an
integrated model in practice yet. Nevertheless, a well-functioning synthesis of these instruments could
be achieved in order to generate considerable synergy effects that could play a vital role in the
immediate future and open a new range of business opportunities. The ability of ESCOs to overcome
transaction barriers and mitigate risks, assure energy savings, and aggregate emission reductions
from multiple projects would improve the belief in the profitability of JI and GIS projects in the Russian
market, thus assuring technology transfer and FDI flows on the long term.

5.2

Biomass potential and the possibility for biomass ESCOs in Russia: A
short overview

In Russia, the adoption of most renewable energy technologies is progressing slowly. According to the
World Energy Outlook 2011, only about 1,600 of the 66,000 residential heat supply plants are fuelled
by renewable sources (IEA, 2011).
In line with the New Policy Scenario of the “Energy Strategy of Russia through 2030”, the Russian
government set a 4.5% target for the share of renewables (excluding large hydro) in power generation
by 2020 (Figure 10) (Institute of Energy Strategy, 2010).

Figure 10: Share of renewables in power generation in Russia in the New Policies Scenario (excluding
large hydropower)
Source: IEA (2011, p. 326)
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During the last several years, the development of renewable energies was addressed by the
Russian government with the introduction of different policy driven programmes, such as decree №
1839-p "On the approval of a series of stimulating measures for the production of electricity power
generating facilities that operate through the use of renewable energy sources" that was signed by the
Prime Minister of the Russian Federation Dmitry Medvedev on October 4, 2012 (RG, 2012). To date,
though, the progress in developing the well-functioning legal base is insufficient and “[…] it will take
time to develop a domestic manufacturing base in the renewables sector […]” (IEA, 2011, p. 327). The
main obstacles in achieving this target remain a lack of supportive policies or incentives to attract the
funding needed for the development of the renewables sector, coupled by concerns about high
electricity prices for the end-user, and the lack of regulation on a premium in tariffs for new
renewables-based power (IEA, 2011).
According to Gerasimov & Karjalainen (2011), the northwest part of Russia possesses large energy
wood resources (non-industrial, unused branches, defective wood from logging, byproducts from
mechanical wood processing etc.) and, hence, have the best potential for use of biomass in the
energy sector. Basing on the sawmill and plywood production data for 2006, the authors estimate that
there is a potential of about 30.9 million m3 of energy wood (70% from logging and 30% from
mechanical wood processing), equivalent to 61.8 TWh of energy. Following the World Energy Outlook
2011, the use of biomass for heat and combined heat and power production, particularly in the eastern
part of Russia, could become an efficient alternative to the current gasification program in these
regions. The western part of Russia has more potential for developing projects on renewables jointly
with the European Union (IEA, 2011). However, biomass from firewood is mostly used at low
efficiencies for space heating in rural areas and its adoption accounts for only about 2-4% of heat
supply in Russia (IEA, 2011).
To date, most of residential areas are connected to the central heating network that is currently in a
bad condition (Gerasimov & Karjalainen, 2011). Due to high modernization costs or costs of extending
transmission and distribution systems to the isolated parts of Russia, biomass-fired steam boilers
might become a very cost-effective off-grind alternative to the standard energy generating systems
(IEA, 2003).
In this context, the development of off-grid systems based on biomass resources might be
supported by Energy Supply Contracting (ESC), one of the contracting options that could be offered
by an ESCO (Figure 11). According to Bleyl-Androschin & Ungerböck (2009), at ESC “[…] efficient
supply of useful energy such as heat, steam or compressed air is contracted and measured in
Megawatt hours (MWh) delivered”, instead of energy saved (Bleyl-Androschin & Ungerböck, 2009, p.
7). In line with ESC the purchasing of energy is usually included and, hence, it is similar to energy
supply contracts for district heating or cogeneration. In this context, an ESCO can apply ESC to supply
energy from renewable resources (Bleyl-Androschin & Ungerböck, 2009).

Figure 11: Energy Performance Contracting (EPC) and Energy Supply Contracting (ESC)
Source: EU-ESCO (2014, p. 2)
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6

Risk assessment of the ESCO industry in Russia

6.1

Short overview of the scientific literature on the risks associated with the
EPC-based projects of ESCOs

Energy efficiency projects are often considered as a risk management tool aiming at the reduction of
energy cost and, hence, at the reduction of a client’s exposure to energy price volatilities (Jackson,
2010; Naumoff & Shipley, 2007; Russell, 2005). Likewise, an ESCO implementing EPC for energy
efficiency projects is considered as a “risk management” instrument/application (Hansen, 2006, p.
157). Depending on the contractual agreement, an ESCO bears technical, performance, and/or
investment and financial risks for a customer (see section 3.1). However, an ESCO needs to recover
its investments during the EPC project period and, hence, to manage risks41 that could possibly
reduce the expected profit and accordingly energy savings achieved. Unfortunately, there is little
academic and non-academic literature on how ESCOs systematically identify, quantify, and assess
risks, establish risk countermeasures and manage risks. Nevertheless, in the following, we provide a
short summary of the main sources for risk assessment and management of EPC projects by an
ESCO.
According to Mills, Kromer, Weiss, & Mathew (2006) “[…] energy-efficiency experts, as scientist
and engineers, tend to avoid or devalue metrics that show evidence of uncertainty. To them, risk
management means finding engineering solutions that eliminate risk. They see the uncertainties of
energy savings projects strictly as liabilities. Rather than attempt to quantify these uncertainties,
thereby enabling risk management, energy performance contractors favour stipulating (rather than
measuring and verifying) the potential energy savings” (Mills et al., 2006, p. 189). Furthermore, the
authors state that the perceived opportunities of energy-efficiency projects are mostly constrained due
to the tendency to avoid uncertainty rather than to quantify it. Hence, authors emphasize the
importance of quantification and management of risks in energy-efficiency projects. The authors
propose a risk framework for energy performance contracting industry by separating the volatility into
the project’s intrinsic (energy consumption affected by measurable, verifiable, and controllable volatility
elements within the facility) and extrinsic volatility (outside the facility risks that affect energy
consumption, those risks are hedgeable). They provide structured summary of typical risk categories
for energy-efficiency projects that encompasses economic, contextual, technology, operational,
measurement, and verification risks (Mills et al., 2006).
In their paper, Sheblé & Berleant (2002) discuss the concept of Value at Risk (VaR) as a risk
assessment and management tool that could be applied by an ESCO. The authors emphasize two
components of the so-called ESCO VaR: (1) a risk arising, when an ESCO is not able to serve the
customer with sufficient energy, and (2) contract violation risk. Jackson (2010) introduces a new
concept of Energy-Budgets-at Risk (EBaR) as a risk management tool specifically for the energy
efficiency investment analysis. The main aim of EBaR is to incorporate energy efficiency projects’
uncertainties and to “[…] provide information on the distribution of expected savings with an explicit
consideration of risk” (Jackson, 2010, p. 3868). EBaR is based on and extracts the VaR concept and
the risk quantification by evaluating historical energy use data, weather data, engineering-based
efficiency savings analysis data and further data associated with energy efficiency (Jackson, 2010).
Most of the available scientific literature, in which authors provide a discussion or a survey on the
risks associated specifically with ESCO and EPC-based projects is focused on the Chinese ESCO
industry (Jinrong & Enyi, 2011; Li, 2012; Wang, Luo, & Hua, 2008; Xiaohong, xin, & Shouli, 2011).
Jinrong & Enyi (2011) provide a qualitative and a quantitative analysis of the engineering risk of EPC
projects. The qualitative risk analysis covers the causes, consequences, and signs of risk. The
quantitative part of the risk analysis combines the expert investigation scoring method with the fuzzy
theory. The identified engineering risk of EPC project encompasses political and legal, market,
technology, management, financial, project quality, and client risks (Jinrong & Enyi, 2011).
41

Jackson (2008) provide a definition for the term risk as a probability of likelihood of a negative outcome (Jackson, 2008, p.
83).
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Wang & Chen (2008) provide an index system for the risk assessment of EPC projects in China by
applying a fuzzy synthetical evaluation method. In particular, they identified seven risk groups with
integrated risk factors that are typical for Chinese EPC projects (Table 7). Tian-Cheng, Pei-hong, LiRong, & Zhen-ni (2008) also provide a short analysis of EPC risks in China and summarize risks in the
following groups: (1) policy, (2) market, (3) financing, (4) running, and (5) benefit (energy-saving
benefit risk, measurement risk of energy-saving amount, integrity risk). In addition, as done by Wang &
Chen (2008), the authors attempt to provide a risk index system based on fuzzy theory.
Table 7: Index system for risk evaluation of energy performance contract projects
Customer risk
Risks of energy performance contract projects

Financing risk

Technology and operating risk

Quantity of saved energy risk

Policy risk

Cost risk
Finance risk

Customer credit risk
Customer run risk
Financing method risk
Bank loan assurance risk
Project designing risk
System operating risk
Subcontractor quality risk
Baseline adjusting risk
Technology choosing risk
Data risk
Saved energy reducing risk
Model error risk
Measure definition risk
Evaluation institution choosing risk
Energy policy adjusting risk
Industry structure adjusting risk
Energy policy and law risk
Human resources cost changing risk
Energy prices changing risk
Main production equipment cost changing risk
Inflation risk
Interest rate and exchange rate risk

Source: Wang & Chen (2008, p. 1045)

6.2

Short summary of the identified risks associated with EPC-based
projects of the Russian ESCOs

During the pre-test and the recruitment of the research participants for the questionnaire-based
survey, as discussed in section 4, we had the opportunity to discuss the main problems and
uncertainties of the ESCO business in Russia. Based on these discussions, it became clear that most
of the surveyed ESCOs lack the expertise and praxis for an effective risk management of the EPC
projects. Due to this perception, we decided to examine in more detail what kind of risks Russian
ESCOs currently face.
For this purpose, we conducted 5 interviews with experts from Russian companies that apply or
plan to apply EPC for energy efficiency projects in May 2013:
 Elena Medvedeva (executive director of the Russian closed joint stock company (ZAO) "SENRI");
 Alexey Fedoseev (general director of the Russian closed joint stock company (ZAO) "Investing
Energy Service Company");
 Anatoly Rachmaninov (deputy general director of the Russian closed joint stock company (ZAO)
"Investing Energy Service Company");
 Sergej Sergeev (deputy general director of the Russian closed joint stock company (ZAO)
"ENEFCOM");
 Sergej Mancha (deputy general director of “Scientific Innovation Center of energy efficiency
technologies”).
In order to structure the discussion during these qualitative interviews, we prepared a risk matrix of
EPC projects in advance based on the insights gained from the sceintific literature (Hansen, 2006;
Jackson, 2010; Jinrong & Enyi, 2011; Marino, Bertoldi, Rezessy, & Boza-Kiss, 2011; Mills et al., 2006;
Sheblé & Berleant, 2002; Sorrell, 2007; Tian-Cheng et al., 2008; Wang & Chen, 2008; Wang & Sun,
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2012; Xiaohong et al., 2011). In addition to the interviews, we also received one filled-out risk matrix
with extensive comments from Nikolai Shkut (executive director of the non-commercial partnership
"Inter-regional Association for the development of an energy market and energy efficiency", based in
Moscow, Russia).
During these interviews, we focused on three distinct sectors: (1) industrial, (2) state-financed, and
(3) multifamily housing. In the following, in line with the purpose of this research project, we provide a
summary of the insights gained from these qualitative interviews as well as from scientific literatrure on
the risks of ESCOs that apply EPC for energy efficiency projects in the industrial sector (Table 8).
Table 8: Risks of a Russian ESCO applying an EPC for energy efficiency projects in the industrial sector

1

Risks of project
preparation and
formulation
phase

2

Technical and
operational
risks

3

Financial risks

4

Client's risks

5

Risks of energy
saving effect

6

Human risks

7

Political and
legal risks

8

Market risks

Project tendering exclusively price-based
Lack of official instructions for energy audit pricing
Lack of reliable data for baseline estimation of energy consumption of a client
Lack of generally accepted methodology to estimate energy consumption in economic terms
Unreliable energy certification provided by an external energy audit company
Imprecise selection of energy efficiency technologies and measures by an ESCO
Lack of explicit risk pricing in ERP project tender
Poor prior risk separation between the client and an ESCO
Improper installation of equipment by an ESCO
Improper operation of the installed equipment by a client
Equipment failure and poor warranty
Lack of durability of installed equipment
Energy supply disruptions
Equipment supplier default or transportation delay
Poor investment capacity of an ESCO
Poor investment grade audit provided by an ESCO
Lending resources available are expensive for an ESCO and a client
Difficulties to get a loan without a loan guarantee, provided by the government or further thirdparty
Lack of long-term funding
Lack of financial insurance instruments for energy services
Cost of project delay for an ESCO
Hidden project cost
Lack of guaranteed return on investment from EPC for an ESCO
Client's bankruptcy risk
Poor liquidity of a client
Client's mistrust against an ESCO
Clients' failure to notify an ESCO about changes in productive capacity
Delayed energy saving payments from a client
Lack of long-term vision of a client
It is problematic for an ESCO to proof energy savings achieved for a client
Difficulty to separate energy-saving effect that comes from EPC from other factors
Inability of the ESCO to adjust the baseline during a project
Improper energy savings verification (approach/instruments)
Lack of similar successful project design experiences for feasibility reasons
Poor calculation of post-contract savings
Inflated energy savings, expected by an ESCO
Fluctuation of energy consumption quantity by a client
Lack of management ability and experience
Lack of technical expertise
Lack of policy guarantees and governmental financial support
Poor stability and consistency of the national energy politics
Improper legislation base for EPC projects
Tax exemption for EPC or ESCOs not available
Cross subsidization
Inflation risk / deflation risk (e.g. for equipment, material)
Energy prices fluctuations
Changes of tax and interest rates
Currency risks
Lack of incentives to invest in energy efficiency
High market competition (increasing number of ESCOs leads to severe competition)
Poor market demand (little market potential and low continuity of project)

Source: Own representation
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6.3

The Analytic Hierarchy Process (AHP) – envisaged method for risk
assessment of EPC projects

The Analytic Hierarchy Process (AHP) is a systematic and comprehensive multiple-criteria decision
making approach, introduced by Saaty (Saaty, 1977, 1980, 1986, 1994). In line with multivariate
environments, the AHP as an eigenvalue approach is primarily used to find and define solutions to
decision problems. A pair-wise comparison between the elements of the established hierarchy is
based on a subjective judgment of dominance of one element over another one in order to indicate the
relative importance of those elements for the given goal. For this purpose, the fundamental 1-9 scale
of absolute numbers is used to obtain a ratio for dominance of the compared elements (Table 9)
(Saaty, 1977, 1980, 1986, 1994).
Table 9: Fundamental scale of absolute numbers
Intensity of
importance

Definition

1
2

Equal importance
Weak or slight

3

Moderate importance

4

Moderate plus

5

Strong importance

6

Strong plus

7

Very strong or demonstrated importance

8

Very, very strong

9

Extreme importance

2, 4, 6, 8
Reciprocals
of above
nonzero

Intermediate values between adjacent scale values
If activity i has one of the above nonzero numbers
assigned to it when compared with activity j, then j has the
reciprocal value when compared with i

Rationals

Ratios arising from the scale

Explanation
Two activities contribute equally to the objective
Experience and judgment slightly favor one activity
over another
Experience and judgment strongly favor one activity
over another
An activity is favored very strongly over another; its
dominance is demonstrated in practice
The evidence favoring one activity over another is of
the highest possible order of affirmation
When compromise is needed
A reasonable assumption
If consistency were to be forced by obtaining n
numerical values to span the matrix

Source: Saaty (1980, p. 54)

Saaty (1980) emphasizes that such a pairwise comparison enables calibrating the introduced
numerical scale mainly in the areas without known measurement or quantitative comparisons.
Furthermore, the author states that the AHP can be applied by several persons and allows
establishing tradeoffs between different entities of the hierarchy. The following steps for the analysis
based on AHP are proposed (Saaty, 1980, p. 33):
1. State the problem;
2. Put the problem in broad context – embed it is necessary in a large system including other
actors, their objectives, and outcomes;
3. Identify the criteria that influence the behavior of the problem;
4. Structure the hierarchy of the criteria, sub-criteria, properties of alternatives, and the
alternatives themselves;
5. In a many party problem the levels may relate to the environment, actors, actor objectives,
actor policies, and outcomes, from which on derives the composite outcome (state of the
world);
6. To remove ambiguity, carefully define every element in the hierarchy;
7. Prioritize the primary criteria with respect to their impact on the overall objective called the
focus;
8. State the question for pairwise comparison clearly above each matrix. Pay attention to the
orientation of each question, e.g., costs go down, benefits go up;
9. Prioritize the subcriteria with respect to their criteria;
10. Enter pairwise comparison judgments and fore their criteria;
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11. Calculate priorities by adding the elements of each column and dividing each entry by the total
of the column. Average over the rows of the resulting matrix and you have the priority vector.
Vaidya & Kumar (2006) recently provide a comprehensive analysis of the application fields of the
AHP method in the scientific literature by reviewing 150 topical papers. These AHP application areas
encompass selection, evaluation, cost-benefit analysis, priority setting, development, resource
allocation, decision making, forecasting etc. in personal, social, manufacturing, political, engineering,
educational, industrial, governmental, and further sectors (Vaidya & Kumar, 2006).
The AHP also found its application in quantitative risk assessment in different areas and industries
(Ahmed et al., 2005; Deshmukh & Millet, 1999; Jiang & Ruan, 2010; Sturk, Olsson, & Johansson,
1996; Tsai, Liao, & Han, 2008; Tsai & Su, 2002; Zayed, Amer, & Pan, 2008). According to Mustafa &
Al-Bahar (1991), the AHP provides a systematic approach that comprise different facets of risks into a
prioritized and manageable scheme. Furthermore, the AHP enables assessments of the degree of a
project’s riskiness based on structured and commonly coherent risk factors provided by a
management team.
We believe that in order to assess the identified risk factors (cf. Table 8) arising in line with EPC
projects of the Russian ESCOs, AHP might become an interesting scientific method. Due to the fact
that the AHP is based on the expert judgments, its application might help to overcome problems of
subjectivity and absence of the reliable quantitative data for the Russian ESCO market, needed for the
risk assessment (e.g. in contrast to a probabilistic models) (Mustafa & Al-Bahar, 1991).

7

Conclusions and recommendations

This research project focused on the perspectives and barriers for FDI in energy efficiency and carbon
mitigation in the Russian economy. We reviewed the relevant scientific and non-scientific literature,
and provided an explorative empirical study of operating ESCOs in the country. The assessment of the
current and the future energy efficiency and carbon policies as well as market trends in Russia
showed a small but evident increased understanding of the importance of energy and carbon
efficiency improvements. This shift was influenced, to some extent, by the recent economic and
financial crisis that led to a drop in the world’s energy prices. The huge energy wastage is thus getting
more noticeable in the Russian economy, which is dominated by energy exports. In addition, the
current liberalization of the Russian energy market is aiming at increasing domestic energy prices up
to the world market level in the next years. Under such conditions, the Russian economy is forced to
diminish the costs of energy production and consumption by enhancing energy efficiency and, as a
result, mitigating GHG emissions.
To date, Russia’s efforts to upgrade its energy infrastructure and to reduce environmental pollution
turned out to be insufficient. It remains unclear where the investments needed for this modernization
should come from. For these reasons, Russia should acknowledge the important role of FDI and
secure consistent and non-discriminatory treatment of foreign companies in order to build up a stable
investment climate that could transform in the high energy and carbon inefficiencies into a huge
business opportunity.
The investments and the technology transfer needed for the reduction of energy and carbon
intensity in the Russian industry, however, are strongly impeded by numerous barriers and
uncertainties. In this project we classified these barriers in two main groups: (1) transaction barriers
specific to the Russian energy market and (2) uncertainties about the future post-2012 climate change
policies (and the Russian stance to this).
In this context, implementation of the energy efficiency and carbon mitigating technologies by
means of JI and GIS can generally be seen as a driver for economic growth, creating competitive
advantages and new jobs, as well as attracting numerous FDIs by considerable revenues into the
sectors of the economy. However, the development of the necessary regulatory framework for JI
projects is also too slow, while almost no progress has been made concerning the establishment of
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the legal framework for GIS. In addition to the transaction barriers for FDI in the Russian economy
identified in this research project, the uncertainty about the exact form of the next climate agreement
and the Russian stance to domestic and international long-term climate policy strongly affect the future
potential of the JI and GIS projects, confirming them to be investments with a “short-term” dimension
only.
Under the given circumstances, we conclude that a new integrated business model is strongly
needed in order to exhaust the existing opportunities and to overcome the numerous barriers while
accomplishing energy efficiency and carbon mitigation projects in Russia. In our analysis, we showed
that an ESCO concept can be well suited for the integration and modification of the “best projects’
practices” out of the JI and GIS mechanisms and can make them work in the long term. The
considerable potential of such an integrated model is based on the complementarity of the ESCO, JI
and GIS concepts. The integrated ESCO concept could effectively generate synergies, by combining
e.g. the following features: (1) the ability of an ESCO to overcome transaction barriers and mitigate
risks, to ensure energy savings and to aggregate emission reductions from multiple projects; (2) the
feature of JI to incentivize cross-border investments into carbon mitigation projects in order to
generate emissions savings and to achieve reduction targets; (3) the feature of GIS to combat the
persisting problem of “hot air” and to achieve a timely “greening” effect; and (4) the ability to apply
those mechanisms to small- and large-scale projects in the field of energy efficiency and carbon
mitigation.
In Russia, the ESCO industry is a rather new subject matter, and only about 30 ESCOs were in
operation by the end of the year 2011. During the last few years, there were some attempts to promote
ESCO pilot projects, mostly initiated by foreign organizations and financial institutions. However, to
date, there is no official information about the results of the energy performance-based projects and no
comprehensive research and review on the Russian ESCOs market has been published so far.
Therefore, in line with this research report, we provide an explorative study of the emerging ESCO
industry in Russia and identified main risks arising in line with EPC projects in the industrial, municipal,
and state sectors.
It is also important to mention that, even though the RG has been establishing a new regulatory
framework and setting ambitious targets aiming at improving energy efficiency in all sectors of the
economy, this legislation is far from being comprehensive for the well-functioning of the ESCO market.
There are substantial gaps in terms of the rights of the contractual partners as well as funding and
contractual procedures. Furthermore, as our study indicates, the new regulatory framework and
political programs on energy efficiency issues tackle the “state-related” sector but barely regulate the
commercial/private one, which should become the driving force of the Russian ESCO business.
Incentives provided by funding programs or tax credits would help to attract commercial companies to
enter the energy efficiency market.
Apart from a comprehensive regulatory framework, there is a need to further increase the
awareness of the banking sector with respect to energy efficiency projects and to introduce hedging
instruments for the risks and uncertainties associated with ESCO businesses. Like any other business,
this could be partly achieved through aggressive marketing. Furthermore, as done in China and
Japan, the Russian ESCO market could benefit from joint ventures with foreign partners and thereby
secure know-how, financing, risk management, and technology transfer.

8

Further steps, future developments and proposed actions

Future research should adapt the current theories existing and applications of the ESCO business
model to the market conditions of transaction economies. A detailed analysis of the generation of
White Certificates, the implementation of GIS and JI projects, in line with an ESCO business model in
the Russian market, would be particularly valuable. Finally, financial organizations and governmental
programs that provide loans and funds for energy efficiency, as well as the ESCO projects
implemented in the budget sector, should also be taken into consideration for the next Russian ESCO
market survey.
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