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ABSTRACT

This paper develops a categorization of financial products supporting small-scale
energy efficiency investments in fragmented markets where the end-users are not
only capital-constrained, but also face the non-financial limitation of lacking a
supportive institutional framework to implement energy efficiency investments.
A defining common characteristic of small-scale energy efficiency investments is
that they often require a third party that has the capacity to cluster these projects
under one portfolio, presenting them as a single package to financiers in return
for a share of the profit. In this framework of multiple stakeholders, if the finan-
cial incentives are unattractive, energy efficiency investments cannot happen.
This paper explores how policymaking can play an effective role in addressing
these non-financial limitations in fragmented markets, where a supportive insti-
tutional framework is lacking alongside capital constraints, in order to capture
the multiple benefits of energy efficiency investments in the process of achieving
global climate goals. The study devises a feasible set of policies for financing in
capital-constrained, fragmented energy efficiency markets.
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ABBREVIATIONS

AIIB Asian Infrastructure Investment Bank

BEERECL Bulgarian Energy Efficiency and Renewable Energy Credit Line
CEE Central and Eastern Europe

CEEF Commercializing Energy Efficiency Finance

CHUEE  China Utility-based Energy Efficiency Finance

EBRD European Bank for Reconstruction and Development

EECR Energy-Efficient Construction and Refurbishment

EERSF Energy Efficiency and Renewable Sources Fund

ERDF European Regional Development Fund

EIB European Investment Bank

GEF Global Environment Facility

HEECP Hungary Energy Efficiency Co-Financing Program

IBRD International Bank for Reconstruction and Development

IEESP India Energy Efficiency Scale-up Program

IFC International Finance Corporation

Kfw Kreditanstalt fiir Wiederaufbau (“Credit Institute for Reconstruction”)
(O] One-Stop-Shop business model

PF4EE Private Finance for Energy Efficiency

REECL  Residential Energy Efficiency Credit Line

RSEFP Russia Sustainable Energy Finance Program

SMEs Small and medium-sized enterprises

TuREEFF Turkish Residential Energy Efficiency Financing Facility

1 INTRODUCTION

Achieving the long-term temperature goal under the Paris Agreement (UN, 2015),
to keep the increase in the global average temperature to well below 2°C above
pre-industrial levels (and ideally to limit the increase to 1.5°C), requires a 7.6% cut
in global greenhouse gas emissions every single year for the next decade (UNEP,
2019). Furthermore, these projections clearly suggest that improving energy ef-
ficiency plays a vital role in combating climate change, and could account for
over 40% of the greenhouse gas reductions pledged in the Paris Agreement (IEA
2019, 2018). However, current practice would need to be five times more ambi-
tious in order to seize the untapped opportunities that energy efliciency offers
(UNEP, 2019).

In Central and Eastern Europe (CEE), energy efficiency finance programmes im-
plemented by international financial institutions, governments and commercial
banks started more than two decades ago. The International Finance Corporation
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(IFC) pioneered the very first energy efficiency finance programme in Hungary,
the Hungary Energy Efficiency Co-Financing Program (HEECP), followed by sev-
eral replications implemented by the IFC and the International Bank for Recon-
struction and Development (IBRD) in other CEE countries and later across the
globe (IFC 2014; World Bank 2010; GEF 2004; 2002; 2001; 1997). Following this in-
itial phase, many other European multilateral financial institutions followed suit
(EIB 2019; EBRD 2019; 2013). These programmes were aimed at establishing and
developing the energy efficiency market and reducing energy demand, improving
efficiency and achieving additional positive environmental and social impacts as
positive externalities. Their policy design aimed to build the capacity of energy
efficiency lending and borrowing by offering grants to stimulate the growth of
the energy efliciency investment market, while simultaneously reducing poten-
tial moral hazard risks attached to pure grant schemes via loan guarantees and
preferential loans. Originally these programmes targeted all types of projects, al-
though in practice this meant mainly larger infrastructural projects, but it soon
became clear that the most challenging sector was the residential building sector
(especially medium to low-income households), followed by the industrial SME
and municipal sectors. During the development of these programmes, various
innovative guarantees and finance products were developed to target these most
challenging sectors, such as the widely published “portfolio guarantee.” However,
despite the relatively large volume of energy efficiency investments these pro-
grammes were able to generate, so far we have not witnessed a substantial upscal-
ing in energy efliciency investments. Why this is the case remains an interesting
open question.

The existing literature offers a clear understanding of the financial and non-fi-
nancial limitations to energy efficiency (Levine et al., 2007), as well as reporting
on the main policies generally applied to address some of these gaps. Capital-con-
strained end-users receive grants and interest rate subsidies (the latter especially
in markets, particularly emerging ones, where interest rates are higher) aimed at
encouraging them to implement energy efliciency measures. For financial institu-
tions, some programmes offer financial guarantees to share or cover the real and
perceived risks of energy efficiency finance (Czakd, 2012). Furthermore, where
moral hazards and positive externalities exist, policies (if well designed) improve
incentives for market players and serve as a catalyst for private finance (Berlinger
et al,, 2015). Rosenow (2017) also argues for a mixture of well-targeted policies in
the field of energy efficiency finance. However, several questions remain unan-
swered, such as: What instruments actually work? And: What role does the state
play?

It is commonly known that energy efficiency investments aim to reduce energy
demand (or consumption) and improve efficiency (as in use) while achieving pos-
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itive environmental and social impacts (positive externalities in terms of various
environmental and health benefits, in addition to a decrease in energy and fuel
poverty). While measuring energy savings and greenhouse gas emission reduc-
tions is straightforward, other co-benefits of energy efliciency, although iden-
tified, are rarely quantified (Urge—Vorsatz et al,, 2014; 2009). A detailed review
highlights that these co-benefits in buildings reach 19-43% of saved energy costs
(Urge-Vorsatz et al., 2009). In order to capture these multiple benefits, govern-
ments arguably play an important role in supporting greenhouse gas emission
reductions (IEA, 2014; Urge-Vorsatz et al., 2008). Furthermore, for governments
itis essential to understand how to measure and quantify these positive externali-
ties because public funds allocated to address various environmental and social
issues should not exceed the value of the broader benefits they bring to the public.
Otherwise, public spending becomes unsustainable and difficult to justify.

In addition, while the available literature offers detailed discussions of the current
limitations to energy efficiency investments, it rarely offers an order of priorities.
This raises the question of whether it is possible that existing policies overlook
some key issues or neglect to address them in the proper order, such as not paying
enough attention to the importance of non-financial obstacles. For example, we
know that energy efficiency markets are fragmented (Levine et al., 2007), and that
to address this issue small-scale projects are often clustered under one portfolio
by third parties (typically called “energy service companies”) and presented to
the financier as a single package. We also understand, however, that the energy
service company model is not always suitable for the most fragmented of markets,
such as the residential building sector, as there are not enough incentives for a
private energy service company to operate in these markets. The question is thus
how effective policies can provide incentives to address these market obstacles,
stepping in where the energy service company model does not work without pub-
lic funding. The importance of addressing the non-financial limitations to energy
efficiency has recently started to come into focus in academic research (Rosenow,
2018). Nevertheless, further work is required to identify priority non-financial
barriers and offer policy recommendations to address them.

Finally, the literature rarely discusses the concrete obstacles preventing success-
ful rollout (replication) of energy efficiency programmes that already work. Many
energy efficiency programmes cease to operate and advance once the specific fi-
nancial subsidy is no longer available. Considering that these programmes typi-
cally involve a great degree of innovation, it is vital to look at supporting policies
and see if any of the policies designed to support this innovative work can be
adapted effectively in order to facilitate the replication of these innovative energy
efficiency programmes.
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Within this context, the aim of this paper is to contribute to the existing literature
by analysing twelve case studies of energy efficiency finance programmes, draw-
ing lessons from them to fill in identified knowledge gaps in the energy efficiency
finance and policy field. Our main research question will thus be: What is the ef-
fective level and form of state subsidies to support the scaling up of energy efficiency
investments?

For the sake of simplification, this article focuses on the residential building sec-
tor, in light of the fact that in this sector 30% of projected greenhouse gas emis-
sions can be avoided with a net economic benefit, outperforming the energy sup-
ply, transport, industry, agriculture, forestry and waste sectors in economies of
transition (IPCC, 2007; Figure SPM.6, IPCC, 2007). From the case studies, we
identify the technologies applied to save energy and the financial products put
into place to finance various energy efliciency measures, with the aim of provid-
ing a classification based on which technologies and finance products are capable
of scaling up energy efficiency. We identify what has worked so far from an envi-
ronmental and financial point of view.

This paper argues that prioritizing non-financial obstacles, placing a special spot-
light on the challenges represented by the very nature of fragmented markets and
the ineffective framework of the institutional system, could help enhance cur-
rent energy efficiency policies and support scaling up energy efficiency invest-
ments even in the most challenging sectors, such as residential buildings. In ad-
dition, the paper highlights that more research is required to identify priority
barriers preventing the rollout of successful energy efficiency programmes on a
large scale. Prioritizing (or reprioritizing) non-financial gaps could help to adjust
current energy efficiency finance policies such as grants, interest rate subsidies
and loan guarantees and facilitate the upscaling of energy efficiency investments.
Furthermore, strengthening the framework of the (public) institutional system
where market mechanisms (e.g. energy service companies) fail to deliver is vital if
we are to achieve these goals.

This paper is structured as follows: first, we provide a detailed description of the
selected case studies, the regions and timeframes in which they were/are active,
the sources of their funding, the aims and sectors they targeted, and the tech-
nologies used. Next, we categorize the case studies based on the type, volume and
scale of finance they offered, the level of involvement and coordination from the
government’s side in the distribution of financing, whether or not a focal point
of distribution existed, and what was the level of involvement of the government
in the focal point’s daily operation. Afterwards, we will provide a matrix of en-
ergy efficiency programmes and policies used in current practices and offer policy
recommendations to address the identified financial and non-financial barriers.
Finally, we will conclude by illustrating the possible challenges of replicating the
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innovative EE finance products introduced in the earlier sections, and offer fur-
ther policy recommendations to replicate these innovative finance mechanisms.

2 DESCRIPTION OF CASE STUDIES

For this research, twelve case studies were selected. The majority of the pro-
grammes were implemented in the member states of the European Union, and
six in Central and East European countries. Outside of the European Union, case
studies from Russia, Turkey, China and India were identified. The selected case
studies targeted energy efficiency improvements mainly in residential buildings,
with some extending to small and medium-sized enterprises (SMEs) and munici-
pality assets.

The case studies included in this paper are mostly from emerging and develop-
ing economies since it is here that most of the support programmes targeted at
energy efliciency in the residential and SME sectors by international (and some-
times national) development agencies, development banks and other actors are
implemented. Although there are other EE support programmes in emerging and
developing economies that are not included in this study, for example in South
America, these are either at an early stage or lacking evaluation studies from
which to collect data. As such, this study is limited to what is currently available
in terms of reliable data and by the ad hoc nature of these support programmes,
which were - and are being - introduced across various regions in an uncoordi-
nated fashion.

The twelve programmes were operational between 1997 and 2020. Some are still
in operation, but expected to end in 2022. Eight of the programmes were op-
erational for between five and nine years, while the remaining four programmes
ran for over a decade, for periods of between ten and sixteen years. In the pilot
phase, between 1997 and 2004, only three programmes were launched; among
these, the Hungary Energy Efficiency Co-financing Program, phase 1 and phase
2 (HEECP 1-2), was the sole programme in operation until 2002 (GEF, 1997; 2001;
IFC, 2011). Later, between 2005 and 2019, five to seven different programmes were
implemented in parallel. By 2019, the majority of the programmes had closed in
Europe. As of today, only three programmes are ongoing in Turkey and India
(EBRD, 2019; World Bank, 2018; 2019; TuREEFF, 2018).
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Figure 1
Energy Efficiency programme case studies, between 1997 and 2022

Year / SR E|z|2(2(2|8(&|s|g|g|2|= (222|212 =l2|2(S|s|Q
Country Program §%§§§§§§§§§§§33§§3333§§§§§
1 Hungary HEECP 1-2
3 CEE CEEF
4 Bulgaria BEERECL
5 Bulgaria EERSF
6 Bulgaria REECL
7 Russia RSEFP
8 China CHUEE
9 Germany KfW EECR
10 Estonia KredEx
11 EU PF4EE
12 Turkey TuREEFF
13 India IEESP

Source: compiled by the author from the case studies

Twelve programmes received nearly USD 24 billion funding in the period 1997-
2018 and were successful in leveraging approximately USD 365 billion in energy
efficiency investments during this time. The majority of funding was received by
the programmes in the form of loans from supra-governmental international fi-
nancial institutions for the approximate volume of USD 2.4 billion, and by the
Federal Government in Germany for the approximate volume of USD 21 billion
(KfW, 2017). Altogether, eight programmes received funding in the form of loans.
By comparison, eleven of the twelve case studies received funding in the form of
grants, including loan guarantees and technical assistance for the total volume of
approximately USD 560 million. Only two programmes received national gov-
ernment grants, for the volume of USD 40 million.

As shown in Figure 2, from the case studies we can identify three major catego-
ries of fund provider at the national, supra-governmental and multilateral insti-
tutional (international financial institution) levels. The Federal Government in
Germany and national governments provided funds in the form of grants and
guarantees; the European Union (EU) and its member states provided grants, for
example, through the LIFE programme? or the European Regional Development
Fund (ERDF) in the case of the EIB-PF4EE and Estonian KredEx* programmes

3 The LIFE programme is the EU’s funding instrument for the environment and climate action,
created in 1992.

4 KredEx is the Estonian Credit and Export Guarantee Fund.
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(EIB, 2019; KfW, 2017; 2018; Build Up, 2017; Adler, 2013; World Bank, 2010). The
European Investment Bank (EIB), the European Bank for Reconstruction and
Development (EBRD) and the Council of Europe Development Bank provided
loans (EIB, 2019; EBRD, 2019). The Global Environment Facility (GEF) and inter-
national financial institutions such as the International Bank for Reconstruction
and Development (IBRD, known as the World Bank), its private sector arm the
International Finance Corporation (IFC) and the Asian Infrastructure Invest-
ment Bank (AIIB) provided loans, guarantees and grants (World Bank, 2010;
GEF, 1997; 2001; 2002; 2004). We note here that, in the case studies, the GEF typi-
cally channelled its funding through the IBRD and IFC.

Figure 2
Funding structure for energy efficiency programmes

|
[
IEESP L | = Supra government grants
TuREEFF ¥ | ’ (guarantee an technical
PFAEE | | ! assistence)
KredEx | fremmm—— | : Loan offered by international
EECR —II finance institution
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RSEFP |® : i 'Guarant'ee olff;:red by
| y international finance
l::i i(;l}; | | institutions
|
BEERECL  Fesss | ! = Government loan
CEEF L
|
HEECP 1-2 : I Government grants
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Source: compiled by the author from the case studies

The overall common aim of financiers was to overcome existing limitations to
energy efliciency project financing by reducing the credit risk on energy eflicien-
cy lending for eligible local financial intermediaries. Furthermore, they aimed
at facilitating longer lending terms than those typically offered on a purely mar-
ket basis, providing targeted technical assistance, reducing the transaction costs
borne by project participants, building a sustainable market-based capacity for
developing and commercially financing energy efficiency projects, demonstrating
financial profitability on energy efficiency investments, and promoting the devel-
opment of a well-functioning energy efficiency market, involving the whole sup-
ply chain. The GEF specifically focused on mitigating climate change, while the
EU promoted alignment of national policies with EU directives meant to reduce
greenhouse gas emissions by 2020 and beyond. The funding providers specifi-
cally promoted high-standard energy efficiency technologies and the use of de-
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centralized or domestic renewable energy technologies (GEF, 2012; World Bank,
2010). Typically, the programmes targeted small-scale residential and industrial
projects implemented by SMEs.

The case studies show that similar or nearly identical energy efficiency technolo-
gies were applied in the studied programmes (UN, 2020; GEF, 2004; 2012; IFC,
2011). However, due to a lack of post-implementation energy audits, the level of
energy savings achieved was not always documented, and therefore not reported.
Case studies also show that in some cases the programmes offered incentives for
end-users achieving higher levels of savings than the end-user’s own ambition
(KfW, 2017; 2018). Although grants might have been able to address energy ef-
ficiency ambitions, only proven and widely used energy efficiency technologies
were employed when commercial lending was involved, which might have hin-
dered potential saving results. In addition, complex energy efficiency measures to
achieve higher levels of savings were promoted mostly or only in the later phases
of development of energy efficiency programmes. For this reason, we believe the
energy efficiency potential was not fully realized.

Participating commercial financial institutions marketed the loans typically as
energy efficiency loans, or in some specific cases as home refurbishment loans
targeting residential buildings in general. There are also examples where the loan
product’s name was more specific, as in the case of “gas boiler” loans, where small
loans were provided to residents in order to help them switch from coal-fired to
gas-fired boilers in rural areas.

3 CATEGORIZATION OF PROGRAMMES

In these case studies, energy efficiency programmes employed three major finan-
cial instruments: commercial loans, credit risk-sharing facilities (guarantees),
and grants. Figure 3 below shows that the majority of the funds were distributed
to residential, SME and municipal end-users in the form of commercial loans,
whereby each programme had a commercial loan element. Furthermore, all
twelve programmes also had a non-refundable grant element. Finally, seven of
the twelve energy efficiency programmes provided guarantees as cash collateral
for risk sharing.
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Figure 3

Energy efficiency finance products in the case studies
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Source: compiled by the author from the case studies

Based on the above, we identified three categories of energy efficiency finance
programmes. The first category applied commercial loans (including soft loans)
to finance energy efficiency projects (KfW, 2018; EBRD, 2013; 2014; 2019). The
second category employed a risk-sharing facility as a guarantee element (EBRD,
2013; Adler, 2013; IFC, 2011; World Bank, 2010). The third category offered non-

refundable grants.

100%

= Commercial loan
Guarantee

= Grant
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Table 1
Categorization of programmes based on type of funding provided

1. Commercial loan
Countries and programmes
Bulgaria (BEERECL, REECL)
Germany (EECR)
Turkey (TuREEFF)

2. Guarantee

Countries and programmes

Guarantee provided by international financial institutions:
Hungary (HEECP1-2)
Czech Republic, Estonia, Latvia, Lithuania, Slovakia (CEEF)
Russia (RSEFP)
China (CHUEE)
India (IEESP)
EU LIFE guarantee:
EU member states (PF4EE)
National governmental guarantee:
Bulgaria (EERSF)
Estonia (KredEx)

3. Grant

Countries and programmes

All programmes had a grant element

Source: compiled by the author from the case studies

3.1 Commercial loan

All of the cited energy efficiency programmes provide loans to end-users, albeit
using different models, with international financial institutions providing credit
lines to eligible commercial banks in the target countries for on-lending to resi-
dential, SME and municipality end-users (eligible sub-borrowers) for implement-
ing energy efliciency projects. In one case, the IBRD made available a credit line
to the national government of India, while in another case the Federal Govern-
ment of Germany provided funding to the German development bank KfW for
on-lending to eligible borrowers at low interest rates, with the possibility of par-
tial debt relief according to the energy efficiency level reached. In two cases - in
Estonia (KredEx) and Bulgaria (EERSF) - public entities established specifically
for the energy efficiency programme in question distributed the loans (BuildUp,
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2017; EERSF, 2018). Where international financial institutions provided the credit
lines, they typically determined only broad eligibility criteria for participating
commercial banks. For example, the international financial institution decided
which sectors (residential, SME, etc.) could benefit from the sub-loans. However,
the commercial banks themselves were responsible for assessing the sub-loan ap-
plications and selecting creditworthy sub-borrowers who also had to meet the
general criteria provided by the international financial institutions within the
framework.

Similarly, in cases where commercial banks received guarantees and not credit
lines from international financial institutions, the coordinators were commer-
cial banks without direct governmental involvement. In this case, the commer-
cial banks decided who received the loans and on what terms. The KfW model
was similar to the international financial institutions’ model, except that KfW
acted as both an international financial institution and a commercial bank. In the
German programme, KfW as a federal governmental development bank was in
charge of allocating loans to end-users. In Estonia and Bulgaria, a specific public
fund (the KredEx Revolving Fund and EERS Fund, respectively) was established
to deliver loans directly or indirectly to end-users. These funds were individual
legal entities; however, they were owned by the government. EERSF was managed
by a ministerial department in Bulgaria, while the KredEx Revolving Fund is a
government-owned non-profit provider in Estonia (EERSF, 2018; BuildUp, 2017).
Therefore, in these two cases we can also see direct national governmental in-
volvement in the process of loan distribution. In India, where the IBRD provided
direct funding to the government, the highest level of governmental influence
was identified alongside no involvement of commercial banks at all.

3.2 Guarantee

In these programmes loan guarantees were provided by international finan-
cial institutions in most instances, and in some cases by national governments.
Guarantee instruments took different forms: from 1997 onwards, mostly first loss
guarantees were offered, in some cases up to 50% of the loan value, in order to
build confidence towards financing energy efficiency projects; later on, fund pro-
viders reduced the percentage of guarantee coverage while keeping the first loss
component (GEF, 1997; 2001; 2004). In the more developed phases of the pro-
grammes, pari-passu guarantees were widely used as energy efficiency finance
markets became more commercialized and commercial banks were more willing
to share the risk of energy efficiency lending (World Bank, 2010; GEF, 2004). In
some programmes (for example HEECP in Hungary, KredEx in Estonia, EERSF
in Bulgaria), an innovative guarantee instrument was developed where the fund
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provider took the first loss guarantee on a small percentage (typically 5%) of the
total energy efficiency loan portfolio, while above this threshold all risks were
shared equally between the commercial lender and the fund provider (IFC, 2011).
This was referred to as a “portfolio guarantee.” Overall, the case studies portray a
gradual development of loan guarantee products over decades. For loan guaran-
tees, funding providers charged negligible fees well below market rates.

In terms of how the guarantee programmes were managed, we can see two mod-
els emerging from the case studies. Where the IFC provided the guarantee, a des-
ignated IFC programme office and a programme manager employed by the IFC
was responsible for coordinating and administering the guarantee programme.
In the second model, a national agency (for example, the Estonian KredEx) was
responsible for coordinating and administering the guarantee.

3.3 Grant

Non-refundable grants typically took the form of technical assistance, in order
to increase the project development capacity on the market, and in some cases
covering operational costs (administrative and staff costs). Technical assistance
in the form of small-scale grants is typically provided to carry out energy audits,
organize training for officers of commercial banks, awareness raising, etc. Grants
were also used to provide revolving financing and loan guarantees (in Bulgaria:
EERSF) (Citynvest, 2015). Apart from technical assistance, non-refundable grants
were provided in the form of capital as an incentive where higher levels of energy
savings were achieved (KfW programme).

The most important factor when it comes to attracting investors in energy ef-
ficiency is to have successful project implementation. In order to succeed, the
best available technology has to be employed, which provides the highest value in
terms of energy savings at the lowest cost. Grants, providing technical assistance,
can address this issue via building capacity, covering the costs of energy audits,
and the costs of engaging with manufacturers and distributors of energy efhi-
ciency technologies. Projects with lower success potential require a higher capital
investment upfront from end-users. Therefore, where the policymaker provides
grants to increase the success potential, the capital requirement is lowered, which
encourages residential, SME and municipality end-users to invest in energy ef-
ficiency.
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3.4 Balance of commercial loans, guarantees and grants
in the case studies

The programmes included as case studies offered loans with added enhancing
elements such as guarantees and grants, which included technical assistance. The
motivation behind this policy intervention was to address the asymmetric in-
formation problem when financing energy efficiency in the residential, SME and
municipal sectors. In these sectors the financier generally does not have enough
quality information on the future behaviour of the end-user, nor on whether the
end-user is committed to succeeding with the energy efficiency project, and hence
may be reluctant to finance energy efficiency projects in these sectors. The greater
the scale of the asymmetric information problem, the more upfront capital is re-
quired from the borrower, which the residential, SME and municipal sectors may
not be able to provide. Loan guarantee products are aimed at addressing this issue
by sharing the risk of financing and reducing the cost of lending, which in turn
can further reduce the risk of default.

In summary, seven out of twelve case studies combined a commercial loan with
guarantees and grants, while five case studies used only commercial loans with
grants, without guarantees. As outlined above, all the programmes involved
grants and more than half used guarantees. We conclude that the policymaker
aimed to simultaneously address the moral hazard issue and asymmetric infor-
mation problem by combining a commercial loan in most cases (seven out of
twelve) with both a grant and guarantee element.

3.5 Programmes’ level of coordination in loan distribution

The case studies show that, where commercial banks were involved in the dis-
tribution of loans, the government’s level of direct involvement in coordination
and implementation was low; on the other hand, where loan distribution was or-
ganized by the government or a federal government bank (such as in the KfW
programme), the involvement of government in coordination and implementa-
tion was clearly high. International financial institutions’ credit lines from the
EBRD and the EIB, for example, were implemented through commercial banks
and through loans distributed via commercial banks, which did not require gov-
ernment involvement. Even the energy efficiency funds in Estonia and Bulgaria
involved only moderate governmental coordination in implementation. Here,
the loans were distributed through commercial banks with the coordination of
public entities. The programmes implemented by international financial institu-
tions and IFC programmes displayed the profile of a market-based horizontal
approach, while the federal and national governmental distribution programmes
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represented a top-to-bottom approach. Energy efficiency funds where the coordi-
nation was organized through a public body usually linked to the national gov-
ernment or a ministry can be considered to have adopted a hybrid approach.

Table 2
Scaling of programmes based on coordination of loan distribution
Involvement of commercial Direct government
Categories banks in coordination  involvement in coordination
and implementation and implementation
Credit lines from
international financial No
s Yes .
institutions (e.g. from (no involvement)
the EBRD or EIB)
IFC guarantee programmes
(HEECP, CEEE etc.) Yes No
Energy efficiency funds Yes Yes +
(KredEx, EESRF) (moderate involvement)
Federal government No Yes ++
development banks (KfW) (medium-level involvement)
Government loans No Yes +++
(in India) (strong involvement)

Source: compiled by the author from the case studies

Seven of the twelve case studies used the combination of commercial loan, guar-
antee and grant. Four of the seven programmes fall into the category where there
was no direct involvement from governments in coordination and implementa-
tion of the programme (IFC guarantee programmes and the EIB programme)
(EIB, 2019; IFC, 2011). Two case studies of the seven displayed moderate govern-
ment involvement (+) in coordination (KredEx, EERSF) (Citynvest, 2015), while
one programme combined all three instruments (loan, guarantee and grant) and
displayed strong direct (+++) involvement of the national government in coordi-
nation and distribution of energy efficiency loans. This shows that programmes
where loans, guarantees and grants are combined can be implemented success-
fully with different levels of participation in coordination and implementation
from the government. There is no “one size fits all” solution.

In conclusion, wherever there was involvement of commercial banks in coordina-
tion and implementation, the level of direct government involvement in coordi-
nation and implementation is marked with no or yes + in Table 2.
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3.6 Focal point

There is a growing volume of literature on identifying one-stop-shop (OSS) busi-
ness mechanisms as a supporting arm to bridge the gap between the supply and
demand sides on the energy efficiency market (Pandelieva 2011; Mahapatra et al.
2019). The importance of OSS emerges from analysing case studies (Boza-Kiss et
al., 2018). The common element in seven of the case studies we evaluated is that
there is a focal point in coordination and implementation. The role of the focal
point is to distribute grants and guarantees alongside commercial loans.

Table 3
Focal points in coordination and implementation
Involvement of Direct government
Categories commercial banks involvement in Focal point
8 in coordinationand  coordination and P
implementation implementation
Credit lines from International financial
international financial institution’s advisory
A Yes No . !
institutions (e.g. from service and commercial
the EBRD or EIB) banks
IFC guarantee
IFC programme office
programmes (HEECP, Yes No and cpomgmercial banks
CEEF, etc.)
Energy efficiency funds Energy Efficiency
Yes Yes + Fund office
(KredEx, EESRF) .
and commercial banks
Federal government KEW federal
development banks No Yes ++
development bank

(KEW)

National government and
No Yes +++ international financial
institution’s office/advisors

Government loans
(in India)

Source: compiled by the author from the case studies

Furthermore, all case studies involved a focal point through which the pro-
gramme was implemented: that is, through which loans, guarantees and grants
were distributed to end-users. Focal points act like a one-stop-shop (OSS) for end-
users from this perspective.

In cases where direct government involvement in coordination and implementa-
tion is not apparent, where commercial banks are heavily involved and loans are
distributed directly through and by the commercial banks, the nature of the focal
point is more commercial and private. For example, in the case of credit lines
offered by international financial institutions and IFC guarantee programmes,
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the focal point was typically the commercial bank and the international financial
institution’s advisory service partners, or the IFC’s local programme office. In
contrast, wherever there was direct involvement in coordination and implemen-
tation on the part of national or federal governments, the focal point was typically
a public-private partnership entity or an entity that was fully publicly owned: for
example, in the case of the EESRF in Bulgaria and KredEx in Estonia, where there
is a dedicated fund operating and working together with commercial banks, the
focal point was the fund itself, backed by the government (Citynvest, 2015). Fur-
thermore, in the case of the Kf W programme and the government programme in
India, the focal point was, respectively, the KfW federal development bank and
the national government of India (ESMAP, 2018; KfW, 2018).

This analysis shows various models for a focal point or OSS which likely depend
on the scale of coordination in loan distribution. The focal point or OSS takes on
more of a private and commercial nature whenever commercial banks, jointly
with international financial institutions, distribute energy efficiency loans and
guarantees with grants, while the OSS constitutes more of a public-private part-
nership or a fully public entity whenever the level of coordination on the part of
national or federal governments is higher.

3.7 Categorization of success factors

While success can also be measured by how many eligible households have been
reached by these programmes, this study aims to measure success via the abso-
lute number of implementations and the investment volume in energy efficiency
achieved by the programme in question.

With this limitation in mind, we found that the twelve programmes included
in this study received nearly USD 24 billion funding between 1997 and 2018 and
leveraged an estimated of USD 365 billion total volume in energy efficiency in-
vestments. All individual programmes were able to mobilize energy efficiency
financing, some in significant volumes, achieving their original aims. Further-
more, analysis of the case studies shows that the programmes fall into four cat-
egories based on the combination of financial instruments they applied, the type
of focal point distributing the funds, and the level of coordination by national
governments.
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Table 4
Factors in energy efficiency finance
Combination of Ledv_el of ) 4
finance instruments . coordination Estimate
Focal point lead total EE

1 element = loan 1 = no direct gov.

Categories Programme 1 = private involvement investment
3 name 2 elerilegrit;n: loan , _ public-private - yess volume
= li _ in million
3 elements = loan 3 = public 3 =vyes++ UsD
+ guarantee + grant 4 = yes+++
HEECP1-2 3 1 1 90
CEEF 3 1 1 298
Category L.
PF4EE 3 1 1 1022
CHUEE 3 1 1 790
RSEFP 2 1 1 289
REECL 2 1 1 127
Category II.
TuREEFF 2 1 1 497
BEERECL 2 1 1 306
EERSF 3 2 2 43
Category III.
KredEx 3 2 2 325
IEESP 3 3 4 200
Category IV.
EECR 2 3 3 361 400

Source: compiled by the author from the case studies

In Category I, commercial loans were combined with guarantees and grants to
address the moral hazard issue and the asymmetric information problem, and
the focal point responsible for distribution of funds was mostly provided by par-
ticipating commercial banks with support from the programme offices of inter-
national financial institutions and advisory services. Furthermore, there was no
direct involvement of national governments in distributing the funds. In Cat-
egory II, the only difference from Category I was that the programmes combined
commercial loans with grants only, and guarantees were not used at all. For pro-
grams in Category III and IV, commercial loans were combined with a guarantee
and/or grant element. However, government involvement was medium or high
both in the leadership of the focal point and in programme coordination. Further
narrowing the categories, two major types of programme structures can be iden-
tified: 1) multiple financing elements with private and multilateral level of coordi-
nation of the programme and distribution of funds; and 2) similarly multiple fi-
nancing elements, but with public leadership in distribution and implementation.
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We conclude from this analysis that the key success factors of the programs stud-
ied are:

1) that they included at least two, if not all three, elements among commercial
loans, guarantees and/or grants; and

2) that they had in place a focal point element (private or public-private partner-
ship) to distribute funds and benefits to the beneficiaries acting as a one-stop-
shop for the end-user.

The study shows that the presence of all three finance categories in a programme
with the combination of a focal point may correlate with higher success of the
programme, meaning that more energy efliciency projects were implemented.
This is in line with recent literature highlighting many effective policy instru-
ments and arguing for the combination of proven energy efficiency policies to
target hard-to-reach markets (Rosenow,, 2017; Boza-Kiss et al., 2013).

3.8 Matrix of energy efficiency finance programme design

In order to support the arguments presented in the previous section, this study
has developed a matrix for guiding policymakers in designing energy efficiency
finance programmes, based on analysis and evaluation of the case studies. One
dimension of the matrix shows the level of combination of financial instruments,
while the other dimension is the level of coordination in implementation. Un-
der the first dimension there are two categories: market-based instruments such
as commercial loans, and financial subsidies where the loan is combined with
guarantees and grants (all three being present). Under the second dimension
there are the categories of market-level coordination of implementation, where
the distribution of funds is led by commercial banks and international financial
institutions and where the government is moderately or strongly involved in the
distribution of loans and subsidies. The categorization is in line with the catego-
rization shown in Table 4.
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Table 5
Energy efficiency finance programme design matrix

Level of combination of financial instruments

Market based mechanism Financial subsidies

£

) Category III. from Table 4.

E Category 1V. from Table 4. Rarely used model, moderate a

g Most rarely used model, . g

o | . . volume of energy eftkxiency 2

2 | investment volume 35 volatile. | . 1 S

6 investment has been mobilized s
2
3
o
Q
[

- Category II.from Table 4. Category L. from Table 4. S

Q Very commonly used model, L

~Z i Most commonly used model, %

= high volume of energy : . _

. . high volume of energy efficiency
= efficiency investement . s
1. investement mobilized
mobilized

Source: compiled by the author from the case studies

The study found that programmes where loans were combined with guarantees
and grants and the distribution of funds was led by commercial banks in coopera-
tion with international financial institutions (Category I. box in the matrix) gen-
erated the most significant volume of energy efficiency loans. Furthermore, this
programme model was the most widely used during the past two decades. Second
in line were those programmes where commercial loans were complemented by
some form of grant, but not by guarantees, and where implementation was led by
the market (Category II. box in the matrix). Similarly to Category I. programmes,
this model was also widely used. In comparison, those programmes where all
three elements of financial instruments were used and the government was in-
volved in the distribution of funds generated a lesser volume of energy efficiency
investments (Category III. box in the matrix). In Category IV we identified two
very different programs, of which KfW was highly successful, generating USD
361.4 billion in energy efficiency investments, while IEESP has only just recently
started in India. The KfW programme has generated extensive literature discuss-
ing the policy lessons (Rosenow, 2013; Thomas et al., 2006). We emphasise here
that the KfW programme is an outlier in terms of the investment size it mobi-
lised, considering that the programme received significantly larger amounts of
direct government funding compared to other programmes studied in this paper.
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3.9 Non-financial barriers

While the financial instruments employed in these programmes aimed to address
mostly financial limitations, the distribution mechanism designs were likely to
address non-financial barriers as well. For instance, we know that energy efhi-
ciency markets are fragmented. One way of addressing this issue is having a third
party between the source of funding and the end-user to bridge the gap between
the supply and demand sides. Analysis of the case studies suggests that the exist-
ence of focal points, which were able to function as a one-stop shop between the
fund provider and the end-user, was necessary and essential to make the pro-
grammes successful.

The study also shows that overcoming legislative gaps and obstacles embedded
in a given national institutional system may prove another non-financial obsta-
cle that needs to be dealt with in order to guarantee the successful upscaling of
energy efficiency programmes. We can see from the analysis that in Bulgaria, for
example, several energy efficiency programmes were available for nearly two dec-
ades; however, the study does not find evidence that trials of a multitude of sub-
sidy instruments, which have delivered elsewhere for long periods of time, were
able to mobilize significantly larger volumes of lending for energy efficiency pro-
jects on their own compared to other programmes studied in this paper (REECL,
2019; EERSF, 2018; EBRD Citynvest, 2015; EBRD, 2013). In Bulgaria, the existence
of adverse legislative and institutional system design might be the reason behind
this inconsistency.

For example, in Bulgaria residential housing condominiums cannot access loans
as a single entity from commercial banks, unlike in Hungary where they can.
Condominium legislation in Hungary was therefore able to better address the
market fragmentation issue of residential energy efficiency, compared to Bul-
garia where homeowners had to apply for loans individually, and not as a con-
dominium. Furthermore, the Bulgarian institutional system, which was able to
form a focal point and one-stop-shop mechanism, was different from other CEE
countries. In most CEE countries, the focal point is created and maintained by
horizontal cooperation between commercial banks and international financial
institutions. In Bulgaria, we witnessed stronger governmental control, similarly
to the Estonian KredEx case. The Bulgarian case shows that government involve-
ment in the focal point in itself does not guarantee that market obstacles are effec-
tively overcome, and in some cases might even prove detrimental by crowding out
other stakeholders. Compared to the KredEx programme, in Bulgaria neither the
energy service companies, nor housing condominiums were able to play a strong
role in delivering energy efficiency investments to end-users.
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4 DISCUSSION

Existing policies used in energy efficiency programs revolve around addressing
the financial barriers to energy efliciency, such as addressing asymmetric infor-
mation and moral hazard issues, to increase the success potential of energy ef-
ficiency projects and reduce the risk of lending, alongside some capacity building
support. However, very little effort has been dedicated to addressing the non-
financial barriers to energy efficiency, an element that has only recently started to
emerge in the energy efficiency finance and policy research field.

In this study, through analysing and evaluating twelve case studies, we estab-
lished different categorizations of energy efliciency finance programmes based
on the combination and distribution design of financial instruments. This study
shows that all selected case studies were operational for several years, while some
are still in operation. All programmes were successful in terms of being able to
leverage and mobilize a significant volume of commercial loans from the market.
From the technological point of view, the study demonstrates that end-users im-
plemented proven energy efliciency technologies, otherwise the project could not
have been funded by commercial loans, given that commercial banks only finance
reliable technologies that are well known and accepted on the market. However,
due to the limitation on borrowing capacity of end-users and the limited avail-
ability of post-implementation energy studies, there is not enough evidence to
state that the full energy efficiency potential of these projects was realized.

We found that the financial hurdles were addressed in the case studies by com-
bining commercial loans, on various scales, with grant and guarantee elements
to address the moral hazard and asymmetric information problems. In this way,
the combination of commercial loans with both guarantees and grants could
prove more suitable for addressing market obstacles in a holistic fashion. Provid-
ing grants and guarantees jointly reduces the cost of financing and increases the
potential of success of energy efliciency investments by decreasing loan default
rates, for example. Regarding grants, where the grant is provided in the form of
interest-rate subsidies or technical assistance, the cost of financing is reduced and
as such the probability of success of energy efficiency investments increases. This
mechanism also addresses the moral hazard issue. Therefore, programmes with
combined instruments are likely to address moral hazard issues more efficiently.
Where the moral hazard is present as a possibility, the market on its own requires
an increased level of upfront capital investment to address this issue. This is espe-
cially problematic in the residential housing sector, where middle to low-income
households in owner-occupied buildings face the financial obstacle of insufficient
upfront capital to implement energy efficiency investments. The aim of policy-
makers, when it comes to the residential sector, should therefore be to minimize
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the moral hazard risks by offering a combination of loan and guarantee instru-
ments to reduce capital requirements from households. However, the case studies
demonstrate that guarantees were rarely targeted towards specific areas, such as
new technologies, new markets and market niches such as low-income house-
holds, where they are most needed.

We also see that, beyond the design of financial instruments, the level of coor-
dination is also a relevant factor. Here we found that where commercial banks
were the major focal point of distribution of funds, with the support of donor
international financial institutions, the level of government involvement in distri-
bution and implementation was non-existent or limited. On the contrary, where
commercial banks were not involved in the distribution of funding, the level of
government involvement in coordination was obviously higher. Finally, there
were cases where commercial banks were involved in the distribution alongside a
public body or a fund which was responsible for coordination, such as in the Bul-
garian and Estonian cases; and yet, even in these instances, there remains a ques-
tion of balance between market actors and the government, as seen in the Bul-
garian case where government intervention can be counterproductive. There is
enough supporting evidence from the study that the differing level of government
involvement in coordination is not an independent variable on its own when it
comes to the successful implementation of energy efficiency programmes. Given
that around two-thirds of the programmes fall in the first category, where there
is no or very limited involvement of national governments in coordination, poli-
cymakers might consider prioritizing cost-effective private mechanisms and the
distribution of funds via commercial banks, instead of setting up public funds as
independent legal entities or distributing via the central government.

The study has shown that addressing non-financial barriers might also contrib-
ute to the success of energy efficiency programmes. This study identified that all
twelve programmes operated some kind of focal point or one-stop shop. Further-
more, the study detected two major distribution and implementation designs for
focal points, either led by private-multilateral partnerships or by public-private
partnerships. Where donors provided grants to cover the costs of operation and
administration of a programme office or a focal point, grants addressed non-
financial barriers as well. In a fragmented market such as the energy efficiency
market, an intermediary between the fund provider and the end-user helps to
address non-financial challenges and close the gap between demand and supply.
Policymakers might consider promoting the creation of focal points or one-stop
shops to facilitate closing this gap.

The recommendation for policymakers is to combine commercial loans with
grants and targeted guarantee instruments. The scale of commercial loans com-
pared to the level of grants and guarantees is recommended to be the highest.
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Where a commercial bank is the major distributor of loans, the recommended
level of coordination from the government in implementation is low or limited.
Using a focal point or a one-stop-shop instrument is essential to close the gap
between the fund provider and the end-user. Based on the case studies, the focal
point is likely to be designed as a private-public partnership weighted towards
the market-based element. The public side might provide grants for covering the
operational costs of the focal point or one-stop shop.

Finally, there is limited literature and data available to evaluate the exact optimum
combination of the three financial instruments cited in this paper and to establish
a quantitative methodology for measuring the holistic success of these policies
in the field of energy efficiency finance, including not only concrete savings and
reductions in greenhouse gas emissions, but all related benefits. This study shows
that the programmes cited in the case studies were designed to combine loans,
grants and guarantees, with loans clearly dominating the model; however, model-
ling of the various combinations of these instruments and their potentially differ-
ing impact on the market and its growth is rarely available.

One reason for this lack of transparency and comparative data could be that the
original intent of the given policymaker was to simply set up an energy efficiency
programme and see the volume of energy investments it can generate. However,
in this scenario, the expected next step should be to derive lessons from these re-
sults and improve the programme’s design by developing predictive models that
are able to measure the success rates of the various combinations of policies and
financial instruments employed so far. In contrast, this study shows that most
programmes were closed after a relatively short period of time, and that policy-
makers and financial institutions replicated the same model, without any signifi-
cant improvement in design, in other countries or markets.

From an academic point of view, it is desirable to draw lessons from these pio-
neering programmes and develop reliable predictive models when it comes to the
optimum combination of financial instruments and optimum level of govern-
ment involvement in distributing funds via focal points to end-users. Via this
process, future programmes would be better fit to serve specific market segments,
address market obstacles and upscale energy efficiency investments, even in the
most challenging sectors such as the residential building sector.
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5 CONCLUSION

This study formulates a categorization of energy efficiency finance programmes
based on twelve case studies selected from Central and Eastern Europe, as well as
other European countries, in addition to Russia, Turkey, China and India, iden-
tifying three major categories. All of the studied energy efficiency programmes
provided loans to end-users, with the combination of grants and/or guarantees.
The study also identified a focal point of coordination and implementation with
the role of distributing grants and guarantees alongside commercial loans, serv-
ing as a one-stop-shop instrument to support end-users in the implementation of
energy efficiency projects. The presence of all three categories of financial instru-
ment in a single programme, combined with a focal point, may correlate with the
higher success of the given programme, meaning that more energy efficiency pro-
jects have been implemented in these programmes. Successful energy efficiency
programmes were structured around addressing various financial obstacles to
energy efficiency, with the different instruments targeting different market needs
or failures; however, we also found that addressing non-financial obstacles con-
tributed to the success of those programmes which employed a one-stop-shop
instrument. Programmes that fail to reckon with various market needs and fail-
ures, as well as with non-financial constraints that can impact their successful
implementation, risk undesirable outcomes in terms of both the quantity and
quality of projects implemented. Further research is required to understand and
quantify the optimum combination of commercial loans, grants and guarantees
to be employed in a given programme and the most effective governance and
funding structure to be employed in the one-stop-shop instrument intended to
complement those financial instruments.
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