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Abstract

This research project paper reviews research papers, policy documents and case studies of
energy efficiency (EE) projects completed in developed and developing EE markets to
establish the key factors driving the EE markets. Further analysis of existing financing models
and products for implementing the EE projects by lenders and investors was carried out, with
inferences drawn on possible financing models for use in South Africa. The United States of
America, United Kingdom, Brazil, India and South African EE markets are contextualized with
reference to structure, constraints and participant complex interrelationships, in particular the
apparent slow uptake or reluctance by lenders to fund such projects in developing EE markets
despite the evident substantial policy and financial support. The behavior of lenders suggests
the classical information asymmetry problem between lenders (buyers of future project cash
flows) and project owners or developers (borrowers) selling future EE project cash flows,
specifically in developing EE markets. The researcher suggests financing model modifications
that may be adopted for the South African market drawing on appropriate features of existing

financing models in other markets.

Keywords
DOE - Department of Energy; DSM - Demand side management; EE - Energy Efficiency (EE); EPC

- Energy Performance Contracts; ESCO - Energy Savings Company; Financing Model; GHG-
Green house gas; GSM - Guaranteed Savings Model; Kwh - Kilowatt per our; MW- megawatt;
Qualitative analysis; Renewable Energy; SPV - Special purpose vehicle; SSM - Shared Savings

Model
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Chapter 1: Introduction

Energy efficiency (EE) is defined as the implementation of projects or technical programmes as
tools or technological interventions to reduce the energy used by specific end-use devices and
systems, typically without affecting the service provided to an entity. Effectively and
importantly it is the means of using less energy to provide the same or greater level of energy
services (Eskom, 2009; Department of Energy (DOE), 2006; Ehrhardt-Martinez and Laitner,
2008; Roberts, 1979; Longwell, et _al, 1995). By implication EE entails reduction of energy
consumption growth and most developed economies energy authorities have elevated EE as a
national agenda objective with the European Community's Energy Policy stating, that EE as an
absolute long term objective which all countries must continuously strive for (European

Economic Community (EEC), 1976; Haydock and Arbon, 2009).

In 1979, Roberts, identified the key broad opportunities for saving energy through EE projects,
stating generally that they fall under four headings firstly, better insulation of buildings,
secondly, improved efficiency of energy use in industry, thirdly, extensive use of combined heat
and power systems in conjunction with district heating and finally, extensive improvement in
motor vehicle efficiency (McKinsey & Company, 2009). Further research has concluded that the
implementation of all EE technical options could, by turn of the twenty first century reduce
energy demand in European Community countries by 33% without restraining economic growth

{Roberts, 1979; McKinsey & Company, 2009; Energy Information Agency (EIA), 2008).

Beyond mere savings EE is linked to the global warming phenomenon, in that most energy is
derived from fossil fuel use in power generation plants, with coal being the largest input
resource used in the United States of America {USA), South Africa and many countries across
the globe (Longwell, et al, 1995). The use of coal and other fossil fuels has led to excessive
production of green house gases such as CO, which are conclusively linked to global warming
{Roberts, 1979; McKinsey & Company, 2009; EIA, 2008). To date there are increasingly strict
requirements for the reduction of greenhouse gases or environmental management of coal

generated waste streams, in particular to reduce CO; emissions through increased efficiency
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(Longwell, et al, 1995; McKinsey & Company, 2009). Examples of the EE technologies/tools
used in either commercial, industrial, transportation, utilities and domestic buildings include,
automated efficient lighting controls, optimised cooking conversions, geyser blankets, solar
water heating, smart metering, motor efficiency (includes motor right sizing and replacement),
heating, ventilation and air conditioning (HVAC), variable speed drives (VSD), heat pumps,
public lighting efficiency and ripple compressed air controls. These technologies are complex
to understand and in most cases specialist companies named Energy Savings Companies
(ESCOs) with experience and requisite qualifications carry out these projects (DOE, 2010a;

United States Environmental Protection Agency (USEPA}, 2007; USDOE, 2010).

A case study of how these tools may be implemented to achieve EE saving targets is the Empire
State Building case by Johnson Controls LLC, a global ESCO company which implemented EE
retrofits to the Empire State Building to achieve an 38% reduction in energy consumption per
annum, the project had a payback period of 3 years, saving the building owners USD4.4 million
per annum in energy costs, the capital deployment for the EE project was USD13 million
(Johnson Controls, 2009). In South Africa few test cases under implementation include the
Johannesburg Supreme and Family courts, Central Police, Pretoria Zoo and South Africa
Broadcasting Corporation. These EE projects require funding equalling R4.37 million with
claimed savings of R3.49 million annually to give a payback period of 1.25 years (Johnson

controls, 2009).

The reason why EE projects are different from other capital investments from a funding
attractiveness perspective is that EE projects do not needed budgetary or capital allocation from
Government or owners of buildings for their execution. Subject to the market’s provision of
initial capital for retrofits, EE projects use the resultant energy savings achieved to repay initial
outlay. The savings programme is achieved through energy performance contracting (EPC)
which has been used successfully in government and private sector operations in the USA,
United Kingdom (UK}, Canada and Europe for over 20 years, but is relatively new in South

Africa and other developing markets {DOE, 2010a).
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In the USA, the Federal Government alone has in place USS5 billion worth of upgrade contracts
that are predicted to deliver over USS$1 billion in energy savings per year. This is achieved
without any impact on the Federal Budget, as these projects are funded through third parties,
that are separate independent entities who assess the business opportunities on their own
merit and may make an independent decision to invest or not to invest based on their own
shareholder requirements on prerequisite returns. Any EE loans or investments are repaid using
the guaranteed savings negotiated with the energy performance contractor, hence no need for
a budget allocation from the fiscus. A further US$750 million has been invested in private sector
contracts covering schools, hospitals, airports, manufacturing and petrochemicals (USDOE,

2010; Ehrhardt-Martinez and Laitner).

In Canada, the Federal Buildings Initiative has resulted in energy upgrades to 5,500 buildings
resulting in a 16% reduction in energy use and 18% reduction in greenhouse gas emissions.
Energy performance contracts are now also being used in other countries around the world,
including Japan and Thailand {Haydock, 2002; USEPA, 2007; Alliance to Save Energy (ASE),
2007). In Australia, there is a growing capacity to provide this service. New South Wales
Government has taken a lead by facilitating the efforts of the Sustainable Energy Development
Authority (SEDA). The New South Wales Government has already contracted more than AS9
million worth of upgrades in facilities such as regional hospitals, the Australian Museum and the
New South Wales State library. The Department of Commerce and Treasury are also actively
supporting energy savings by means of Energy Performance Contracting (EPC) by offering

grants to the government departments (Haydock and Arbon, 2009).

In South Africa the Department of Public Works has taken the lead and awarded four shared
savings contracts for the regions: Western Cape, South Gauteng, North Gauteng and Free State.
The Western Cape and South Gauteng contracts have already resulted in energy cost savings of
more than R40 million since 1998. However, this is a very small percentage of the total energy

savings potential still remaining in South Africa’s Government buildings or public sector market
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(DME, 2005b). 1t is therefore very important to have the commitment and the support of all the
parties involved to give a free rein to and maintain the remaining energy savings potential still

existing in the government buildings EE market of South Africa (DOE, 2006).

The importance of EE in a South African context is cited in the 2008 National Energy Efficiency
Strategy of South Africa, which sets a final national electricity energy demand reduction of 12%
of MW/hr generating capacity or about 3000MW/hr by 2013 and 8000MW by 2025 (DME,
2005a; DOE, 2010b; Eskom, 2009; Eskom, 2010). This is equivalent to the combined capacity of
Medupi and Kusile power stations under construction at an estimated cost of ZAR355 billion or
the equivalent of 10% of the nation’s annual nominal GDP in 2009, at ZAR1,960 billion. (Eskom,
2009; Eskom 2010; DOE, 2006; IMF, 2010; NERSA,2009).

South Africa’s energy constraints are well documented, with Eskom the national utility citing
demand exceeding supply by 2011 (DME, 2005a; Eskom, 2009; Eskom, 2010). The constraints
have led to supply interruptions {black outs and load shedding) impacting negatively on the
country’s economic growth prospects (Eskom, 2009; Eskom, 2010; NERSA-ERP2, 2009). In order
to reverse the capacity shortage and ensure security of supply Eskom has initiated two key
initiatives namely the building of new power plants under the Built Programme and demand
side management {DSM) incorporating the EE programmes policy to be implemented by the
National Energy Efficiency Agency of South Africa (NEEASA) and for operation by 2012 (Eskom,
2009; Eskom 2010; DOE, 2010b; DME, 2005a).

Most facilities owned by government or private companies face challenges of maintenance with
budget allocations usually not adequate to keep pace with ever increasing maintenance costs.
In most cases, the International Institute for Energy Conservation (IIEC) cites that this has led to
facilities going on a downward spiral of deferred maintenance (Zobler and Hatcher, 2003; U.S.
DOE, 2010a; Johnson Controls, 2009; Zobler, et al, 2009; International Institute for Energy
Conversation (lIEC), 1998). Governments globally have tried to address the situation by creating

an environment that attracts long term financing for EE projects within a clear understanding
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that, repayments to lenders/investors can and must only come from the energy savings to be
achieved (US-EPA, 2007; Zobler, et al, 2009; USDOE, 2010; Haydock, 2002; Poole and Stoner,
2003). The problem is that to achieve improved EE, initial capital investments have to be made.
The IIEC research report (1998) has shown that EE projects compete with more traditional
investments such as industrial expansions and are perceived to be more risky (Taylor, et al,
2008). Further EE projects require an experienced technical partner to guarantee the savings
and an audit process to validate the claimed savings. The US Department of Energy report also
shows that EE projects are perceived to be too small and the legal and regulatory frameworks in
developing countries are deemed not compatible with performance contracting. The irony is
that, the EE projects have the appeal of scale, as citing that about 38% of all energy produced
globally is used in buildings, hence there is significant potential for significant savings and

development of a EE market (Houser, 2009a).

This Research Report reviews the significant parameters of the EE markets in the USA, UK,
Brazil, South Africa and India. The research compares EE market drivers and other
developments such as shortage of power generation capacity, GDP growth, inflation, support
policy and financial markets structures in order to group the markets by their similarities with a
view to extrapolating funding models or parameters that may be drawn for use in the South
African EE market. The Research Report discusses the constraints in the South African market
and recommends financing model adaptations that may facilitate and accelerate the uptake of
EE projects by funders. The report hypothesizes the existence of information asymmetry
between potential EE project funders (banks), who are buyers of EE future cash flows and
borrowers i.e ESCO project developers or EE project implementers or owners selling EE project
cash flows. This observation seems more defined in EE markets that are still
underdevelopment, despite the observed compelling incentives such as tax rebates or direct

rebates on EF project investments in the South African EE markets.

This research paper analyses the characteristics and interrelations of the EE markets in

established markets such as USA, UK and developing markets such as Brazil and India, using
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existing research and policy papers. In analyzing these characteristics and interrelations,
parallels are drawn with the EE market in South Africa and recommendations drawn on suitable

financing models for use in EE projects by institutions and firms operating in South Africa.

Specifically the objectives of this study are, firstly to investigate and analyse the EE markets and
factors constraining the implementation of EE projects in South Africa; secondly, to review and
analyse the financing models used in USA, UK, India and Brazil for implemented EE projects and
thirdly; to recommend a suitable model or adaptations to existing financing models for use in
the South African EE market. Furthermore in recommending an approach to funding of EE
projects in South Africa, the report gives focus to the benefits of significant implementation of
EE projects. The benefits of full scale implementation of the EE projects are clearly quantified in
terms of energy savings at 3000MW/hr by 2013 and 8000MW/hr by 2025 (Eskom, 2009;
Eskom 2010; DME, 2005b), the equivalent cost of 3000Mw/hr exceeds USD1.5 billion.
Postponement of such projects is likely to be an expensive decision, given the opportunity lost
or not taken. The question is then how to structure and fund the initial capital investment in EE

projects that will make the envisaged energy savings.

The research applies to private and public sector institutions whose purchasing procedures are
strongly guided by the complex provisions of the Public Finance Management Act (PFMA) and
National Treasury regulations {PFMA, 1999; Department of Finance {DOF}, 2001}. These
regulations may preclude the use of certain funding models, as they require tendering
procedures that usually delay implementation of EE projects. Typically, there may be only one
or two specialist companies in a particular EE market niche, and the tender processes required

may frustrate the securing of the services.

Using the format adopted by Ojah and Mokoaleli-Mokoteli (2009), this study has used
qualitative research methods of gathering in depth knowledge and assessment of factors that
currently both support and constrain the implementation of EE projects in the EE markets in

other countries.
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Chapter 2: Literature review

2.0 Introduction

In this chapter, Section 1 discusses the link between energy generation capacity per country
and GDP growth per country, Section 2 gives an overview of the EE markets, Section 3 discusses
the EE markets cost curve economics for different EE activities as potential contributions to EE
savings and Section 4 discusses the information asymmetry theory as observed in EE markets to

explain the observations in most developing EE markets.

2.1 Energy and Gross Domestic Product {GDP) growth

Research has shown that the demand for energy is correlated to country’s economic growth
(GDP} with empirical evidence suggesting a causal relationship between energy consumption
and GDP growth. (Strategic Finance Group (SFG), 2007). The link of energy to GDP derives from
the decomposition of GDP into its constituent parts, namely the national consumption of goods
and services (power). Also energy production is linked to national investments in capital goods
such as power plants; a further link is through the government spending on power and labour
(Blanchard, 2009). The relationship is studied by looking at income elasticity of energy
consumption and is extensively studied in the literature. Fiebig, et a/ (1987) used cross-section
data of aggregate energy for thirty nations and found income elasticity of between 1.24 and
1.64. Using time series data for OECD countries, Kouris (1983) found for primary energy
demand a short run income elasticity of 1.08 for the period 1961-1981. Many researchers
have found that a 1% increase in GDP is associated with a long run increase in residential
energy consumption of 0.41% (Hickling, 2006; Mahadevan and Asafu-Adjaye, 2007; Narayan
and Smyth, 2005). The determinants of electricity demand are the real price of electricity, real
income per capita, interest rates, temperature variables and consumption expenditure per

capita. A 1% increase in real income is associated with a 0.37% increase in consumption

(Hickling, 2006).

In most developing African countries, where energy supply is a huge concern and given that

electricity embodies the key to productive advancement, Jaunky (2006) established the income
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elasticity of electric power consumption in 15 of these countries using panel data technigues.
He found short run positive and statistically significant elasticity, with average p-values of 0.02,
however tong run electricity consumption is inelastic and considered as a necessity in the long

run.

In South Africa, the recently adopted EE policy sets to recover a significant amount of capacity
3000MW by 2013, which capacity would cost over USD20 billion to install as a new power plant.
Hence in the context of broad energy supply and demand, EE markets are an integral and
increasingly important part of energy supply dynamics. Recoverable EE potential is
conservatively estimated at 20%-30% across many segments, and is certainly the most cost
effective way of meeting the demands of sustainable development of many developing
countries in terms of power supply for economic development given the positive strong
correlation cited above by Jaunky {DOE, 2010b, Eskom, 2010). Our interest therefore is in the
efficient use of energy for each similar unit of production, leveraging further economic growth

from the energy savings and in turn increasing economic growth prospects.

2.2  The EE markets overview

The inter-relationships in the EE markets are complex and have parties with different interests
{DOE, 2010a; Poole and Stoner, 2003; DME, 20053, Taylor et al, 2008). Researchers globally and
policy makers in South Africa acknowledge the complexities of meeting all parties” expectations
in the EE markets, with the Department of Energy in 2010 issuing a new specific policy to kick

start and support the implementation of EE projects (DME, 2005a; DOE, 2010a).

The observations are that despite the reported expected high returns and the benefits cited for
implementing EE projects, in emerging markets countries, projects are still not widely
implemented. DeCanio and Watkins (1998) suggested that firm specific characteristics
determined the uptake of investment opportunities and projects by investors or lenders despite
the rational thinking that profit maximizing firms should undertake all investments with a

positive Net Present Value (NPV). Other researchers put it down to the lenders’ perceptions of
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higher risk on EE investments (Taylor, et al, 2008). Spulber (2002) suggested one cause as being
market structural organization, as he showed that markets with competing suppliers provide
incentives for efficient investments. In EE markets could it be the entry of competing
intermediaries in the form of funding programmes by state controlled companies, may most
likely enhance complementary investments in EE projects by incumbent financial institutions?
The benefits from increased investments in the EE markets and the improved efficiency will

create better returns in the long run. This is the hall mark of the USA and UK, EE markets.

The essential arguments by Taylor, et al, (2008) are for the provision of fundamental market
conditions in terms of price and returns so that EE projects can use the same lender
intermediation markets as other investments. In situations where markets are imperfect or in-
efficient, efforts and instruments designed to clear market imperfections should be
implemented. The focus should be to deliver EE investment projects, in order to reduce
transaction costs, perceived high risks and financial intermediation system barriers. The three
key ingredients for delivery of EE projects are therefore sufficient technical capacity, financing
and sufficient incentives for the energy using enterprise to reduce or optimize consumption

(Taylor, et al, 2008; IIEC, 2008).

2.3 Cost curve - energy efficiency market

In order to understand the paradigm and uniqueness of EE opportunities, reference is made to
a landmark research by McKinsey & Company (2009). In the broad context of energy efficiency,
McKinsey & Company published a landmark study of abatement costs for global opportunities.
The goals of energy efficiency projects may be defined interchangeably as increasing energy
security, or improving economic productivity, or reducing the impact of climate change. Energy
efficiency is among the most cost-effective solutions available to consumers, businesses, policy
makers, and investors {Ehrdart-Martinez and Laitner, 2008; McKinsey & Company, 2009} to
achieve the three factors described above. Technically the three are addressed through the

same type of solutions.
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Figure 1. Global greenhouse gas (GHG) abatement cost curve.
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Figure 1, shows from left, least cost to right, high cost options of technologies to achieve energy

efficiency savings. As an example, lighting switching from incandescent to LED is the lowest cost

and best option to achieving EE savings, compared to say power plant biomass fuel switching.

The cost curve is the blue print for policy makers or EE practitioners on what to prioritize in

terms of improving the energy efficiency or cut greenhouse gas emissions. The reality is that

there are a wealth of individual investment options available at positive NPV due to immediate

savings cash flows (Houser, 2009a, Houser, 2009b; McKinsey & Company, 2009). Globally,

buildings are the largest source of energy demand, and are the focus of any efforts to address

energy efficiency. Heating, cooling and powering residential, commercial and government

buildings consumes about 38% of all energy produced worldwide compared to 26% for

transportation (IEA, 2008a). When including energy consumed in manufacturing the steel,

cement, aluminum and glass is included, the percentage increases to 50%. With rapid

urbanization and rising income levels in developing countries, energy demand in the buildings

sector is set to continue to grow, hence the emphasis and opportunities in EE markets (IEA,

2008b).
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These facts make building energy consumption the best, least cost target for maximal
achievement of EE efforts (IEB, 2008b). The lowest cost mix of EE or emission abatement
opportunities, given currently available technologies (EE), therefore looks to reducing energy
demand in two ways, namely by reducing the amount of energy that buildings consume
through improved efficiency and also by reducing emissions associated with that energy by
switching from high carbon sources like coal to low carbon sources (IEB, 2008b; McKinsey &
Company, 2009}. Researchers (Houser, 2009a; House, 2009b; McKinsey & Company, 2009) are
unanimous in claiming that energy efficiency technologies and projects have negative
abatement costs because the NPV of the energy savings achieved through the investments

more than offsets, the additional initial investment costs.

Figure 2. Marginal emission reduction costs for the global energy system
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Figure 2, shows the marginal cost curve on EE technical opportunities per activity where in end
use efficiency is least cost compared to transport alternative fuels. The blue print shown above

demonstrates the extent of substantial EE opportunities with low economic costs by sectors.

To explain the slow uptake of these, “low hanging” fruit type of investments barriers have been
cited in most EE markets with reasons given as to why the opportunities have not yet been
converted to real profit globally and also as observed in the South African market. Research by

Johnson Controls, (2009); Satchwell, et af; (2010} and McKinsey & Company {2009), has put
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forward three key factors as the predominant reasons for reluctance to early conversion of EE
opportunities in buildings in the USA. The first factor is the information asymmetry problem in
which investors and occupiers of buildings do not have the same information on what
technologies are available to implement EE projects. The second factor is information
asymmetry on cost savings emanating from project savings and the benefits of achieving
savings is not known by both agent and principal. Thirdly the factor of limited capital to
implement projects given that the size of projects can be too small for consideration by large
corporates. The three factors described above stem from the principal agent problem in which
in most scenarios the investors do not occupy the building and hence do not pay the bills and

hence lack of interest by them to effect changes that reduce the bills.

The net result of these factors is a form of market failure that leaves EE projects
unimplemented despite their positive NPV. The economics of EE projects are thus shaped by a
number of factors that includes perceptions, payback periods, limited capital, and the size and
effect of projects. In each market innovative products need to be established that incentivize

the implementation of EE projects.

2.4 Theory of information asymmetry

In an attempt to explain the observation of lack of investment in EE markets, despite the
expected good returns, this paper hypothesizes the existence of information asymmetry
between potential EE project funders or banks, who are buyers of EE future cash flows and
ESCO project developers (borrowers) or EE project implementers selling EE project cash flows,
especially where EE markets are still developing. In reality there is an “efficiency gap”. The
concept of efficiency gap refers to the difference between levels of investment in EE that
appear to be cost effective based on economic analysis and the lower levels actually occurring
in developing markets (Golove and Eto, 1996). The asymmetrical model was first
conceptualized by Akerlof (1970) and can be illustrated as a situation where the seller of a good
knowingly hordes that superior knowledge about the quality of the good and advantageously

so, over the prospective buyer. Akerlof showed that information asymmetry can produce
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adverse selection in the market, which in turn, results in stifling mutually advantageous

transactions (or causing the malfunctioning of markets), especially in developing markets.

In their further analysis of the credit markets, Stigliz and Weiss (1981) showed that imperfectly
informed lenders may ration the volume of loans to a market sector instead of simply raising
lending rates. This trend is also observed in the South African EE market. To the extent that the
South African EE market may have a defined microstructure, is disintegrated, has numerous
players who are purveyors of complex product programmes and where the EE market is
perceived as distinct from other investment micro-markets, it remains a market that sees

inefficient investments {(Spulber D.F, 2002).

In theory investors should be equally willing to invest in options offering the same expected
returns for the same levels of risk and liquidity. Hence to explain the “apparent” unwillingness
to invest in EE, market barriers to energy efficiency are cited. The gap can be viewed as
reflecting two phenomena: firstly, a behavior of investors consistent with use of a discount rate
in excess of that used for other equivalent transactions, and secondly, the under-investment in
EE at market prices for energy versus underinvestment in EE because of the mis-pricing of
energy resulting primarily from negative environmental externalities and regulatory failure, this
is termed the disaggregation of the “efficiency gap” (Blumstein et al, 1980; Golove and Eto,
1996). Barriers to entry into EE investments therefore explain the difference between EE

expected investments and actual investments.

International research cites significant different barriers to implementing EE projects in
different EE markets. Johnson Controls, a global ESCO and the International Management
Association {IFMA) surveyed over 1400 executives with budget responsibility (pre the recent
financial crisis). They named capital availability and its cost, payback period/ROIl, ownership,
landlord/tenant split and technical expertise as the major (72%) reasons for not implementing
EE projects in the USA (Johnson Controls, 2009; USDOE, 2010; Taylor, et al, 2008, Poole and
Meter, 2006, McKinsey & Company, 2009).
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Further evidence exists for misplaced incentives or principal agent problem in that the building
owner does don’t benefit from installing EE equipment instead it's the tenant who pays the
energy bill who benefits from the EE investment. Further market structure is a barrier to EE
investment in that powerful market participants (equipment manufacturers) may inhibit the
introduction by competitors of cost effective products. Regulation of product prices may lead to
mis-pricing energy forms impacting on investments in EE market. Historically set prices for
energy were too low to incentivize the investments in EE markets, this despite the recent

upwards shifts in energy prices globally {Golove and Eto, 1996).

In Brazil and India the key market constraints are lack of credit lines to ESCOs targeted for EE
projects, as well as lack of technical and financial credibility of ESCOs from a lenders
perspective. In-fact any landing requires tangible corporate and personal guarantees; short
tenors (less than 1 year) for most lending by financial institutions, and issues relating to ESCO
ownership (Poole and Meter, 2006). In India the problem relates to technical and financial

credibility gaps.

In summary EE markets therefore have different profiles of market characteristics, constraints
and support initiatives targeted at EE projects, yet nominal or stunted growth of the EE markets
is observed, the fundamentals support the information asymmetry hypothesis as the

explanation for observed low EE market growth rates.

2.5 Imperfect information

In the context of the theory of information asymmetry, for EE markets to work well and attract
investments and eliminate the efficiency gap, participants in a potential exchange must be fully
informed about the objects of exchange and about conditions in other markets, given that
ideally information is perfect and costless (Harris and Carman, 1991). Ideally, knowledge of
technological options, developments, current and future prices would be readily available.

However a series of information market failures have been observed and identified, such as
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absence of information, cost of information, accuracy of information and the ability to use or
act upon information {Dolove and Eto, 1996). Even when EE projects information is available, it
is expensive to acquire, requiring time costs, and expertise costs for an investor or lender to

comprehend. These limitations are a cause for failure in the EE markets.

In the EE markets typically the presenter of the savings cash flows to the bank are the ESCOs, or
project sponsors, who have vested interest in the projects. In essence those with project
information have strategic reasons to manipulate it in order to inflate value. Self interest is an
incentive for the provision of misinformation by sellers. Furthermore firms {lenders) may be
limited (have “bounded rationality”) in their ability to use, store, retrieve and analyze
information, given the complexity of EE technological information relevant to investment
decisions {Decanio and Watkins, 1993). This bounded rationality has been researched in firms
by Decanio and Watkins, in 1993. Their research cited that “failures to complete maximization
are to be expected”. Thus the misplaced incentives, financing constraints and transaction costs
market barriers are examples of market failures especially in the context of developing EE

markets.
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Chapter 3: Overview of different energy and EE markets

3.0 Introduction
This chapter reviews different EE markets in the USA, UK, Brazil, India and South Africa, with the
purpose of highlighting the key factors in each particular market. The EE markets are reviewed

with the assumption that they are an integral part of each market’s electricity sector.

3.1  The USA electricity sector overview

The USA energy market is large and is the cornerstone of the economy. It is the third largest
industry in the USA with total expenditures for energy services expected to grow from USD1.2
trillion in 2010 to over USD1.7 trillion by 2030 {Miller, 2010; Energy Information Agency (EIA),
2010). There are more than 3,273 traditional electric utilities in the USA. Electric utilities
include investor-owned, publicly-owned, cooperatives, and federal utilities. Utilities are
regulated by local, state, and federal authorities, and in the case of many electric cooperatives,

by their board of directors. The USA EE market is therefore large and complex.

The key energy consumer sectors are the residential sector, which includes private households
and apartment buildings where energy is consumed primarily for space heating, water heating,
air conditioning, lighting, refrigeration, cooking, clothes drying, and other electrical appliances.
The commercial sector includes nonmanufacturing business establishments. The industrial
sector includes manufacturing, construction, mining, agriculture, fishing, and forestry
establishments. The transportation sector includes railroads and railways where electricity is

used for traction, including urban public transportation (EIA, 2011).

Total net generation in the country in 2007 was 4,157 billion kWh, of which 2,504 billion kWh
was generated by electric utilities. About 72% of generation in the USA comes from fossil fuels.
Electricity generation from renewable sources other than water is growing in importance. The
electric power industry and the Federal Energy Regulatory Commission (FERC) continue to
implement the requirements of the Energy Policy Act of 2005. This Act sets the responsibility

for overseeing operations, developing procedures, and enforcing mandatory reliability
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standards in the electric power industry set up by a new electricity reliability organization (ERO)

{ElA, 2011). These have shaped the EE markets within the USA.

The electric power industry has evolved from a monopolistic industry characterized by vertically
integrated electric utilities providing generation, transmission and distribution service to
consumers at cost-based rates to an industry where ownership and/or operation of generation,
transmission and distribution facilities have been increasingly separated functionally or by
divestiture of generating assets. Increasingly wholesale and retail electricity prices are
determined by competitive market forces, subject to a regulatory framework that is based on
rules that monitor market participants’ behavior to ensure workable competition (EfA, 2011).
The refinement of market structures and rules in organized wholesale markets has ensured

substantial achievement of energy efficiency by most market players.

The Energy Policy Act of 2005 contained a number of key provisions that affected industry
structure such as the establishment of a loan guarantee programme within the Department of
Energy for advanced generation technologies including nuclear, coal and renewables, as well as
other technologies enhancing the efficient delivery and use of electricity. Further the act
allowed for the national average price of electricity to increase 19.7% from USDO0.076 per
kilowatt hour (kWh) in 2004 to USD0.091 cents per kWh in 2007, between 2004 and 2007 (EIA,
2011).

In summary generally the USA, energy industry offers compelling investment opportunities,
since its transformation in the 1990s, primarily due to deregulation, and hence its state of flux
(Hui-Yong, 2009; Miller, 2010). According to Miller {2010} and Hui-Yong (2009), the number of
dynamics affecting the energy industry and creating unique investment opportunities included:
the supply and demand imbalance, with original supply exceeding demand, due to high default
and banks selling the assets at lower prices; financial distress leading to forced assets sales;
asset write downs, leading to assets being sold at fractions of their original price; portfolio

divestitures, and FDIC Bank liquidations to create liquidity. Thus energy and energy related

Page 17 of 81



assets in the USA have continued to experience financial difficulties and thus creating
opportunities for investors, set on acquiring fire sale assets. Furthermore, energy companies
have continued to divest assets at discounted prices to obtain liquidity and retire project debt

(Hui-Yong, 2009; Miller 2010).

3.2  The USA EE markets

The green energy sector {which includes EE) has experienced growth in the USA, driven
primarily by technological breakthroughs, corporate pressure from global warming activists and
venture investments. The government incentives announced in 2009, of $70 billion in tax
credits, grants and loan guarantees have help to transform USA into a green powerhouse.
Further, the climate bill mandates for 20% green electricity by 2020 (Lawton, 2007). The green
energy market is thus projected to grow to $225 billion by 2016, a compound annual growth

rate (CAGR) of about 15% (Makower, 2007).

The ESCO industry grew in 2008 with estimated revenues of USD4.1 billion despite the severe
economic recession and general downturn in the broader US economy. The Public and
institutional markets - government markets account for 84% of ESCO industry revenues in 2008
of USD3.4 billion. A substantial share (75%) of the industry activity is attributed to energy
efficiency technologies {(Satchwell, et af, 2010, Barbose, et al, 2009). It is reported that 75% of
ESCO projects are performed through energy performance contracts. Most significantly in the
USA market ESCO projects are becoming more expensive due to increases in ESCO labour and
material costs and customer demand for more comprehensive mixes of technologies.

{Satchwell, et a/, 2010; Alliance to Save Energy (ASE), 2007; Goldman, et g/, 2002).

There is a significant increase in EE activity in the USA at the state and federal level. The
activities include the establishment by 18 states of statewide energy savings goals to be
obtained from, an Energy Efficiency Resources Standards {EERS}, regulatory directive to
implement all cost — effective demand side resources (Barboose, et af, 2009). Further also a

significant increase in federal funding for energy efficiency programmes as part of the American
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Recovery and Reinvestment Act (ARRA) (Doyoon, 2010; Siedel, 2010; Smith, 2010}. The USA,
ESCO industry is recognized for its role in successful delivery of comprehensive energy projects.
The industry has been established since pre 1985, going through significant phase and
successive consolidations (United States Environmental Protection Agency (USEPA, 2007). The
market is deemed a mature market compared to the Brazil or South African markets. The
qualitative aspects of the USA, EE markets are summarized in Tables 3 and 4 on pages 57 and
58 respectively where it is compared to other markets in terms of historic development, market
size, ESCO ownership, geographic scope of activities, project technologies, project contracts,
market characteristics, market constraints, markets drivers, market and project trends on

investments and market and project trends on energy savings.

3.2.1 Current barriers to EE markets USA

Whilst the USA EE market is deemed most efficient with the highest level of participants as well
as the longest history in operation, market barriers to implementation of EE projects can be
summarized as emanating from, the following aspects. Firstly the ESCO projects are increasingly
becoming more expensive due to increases in labour and material costs and customer demand

for comprehensive mixes of technelogies (Satchwell, et af, 2010).

Secondly, more traditional barriers include the “principal agent problem” where in the
investment decision has to be made by building owner who does not occupy the building and

thus does not pay the energy bills.

Thirdly further information availability on potential energy savings is low, hence the lack of
implementation (Houser, 2009a). Furthermore uncertainty about future energy prices
impacting on potential savings has caused many businesses to halt on EE prgjects investments.
This is particularly so given that EE projects investments have payback periods stretched out
over the life of the investment (Houser, 2009a, Houser, 2009b). Some EE projects are deemed
too small to warrant further attention, typically investments in compact fluorescent light bulbs

or attic insulation.
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The net result of the above factors is a market failure that makes it difficult to predict how
market based policies will change behavior in some sectors. These factors account for the
disconnect between what makes economic sense and the actual behavior of firms i.e. limited

investment in the EE projects.

3.3 The UK electricity sector overview

The UK had installed electricity generation capacity of 85 gigawatts (GW) in 2007. Also in
2007,the UK generated 368.6 billion kilowatt hours (Bkwh) of electricity while consuming 345.8
Bkwh. Most electricity generation came from conventional thermal sources (78 %), followed by
nuclear (16 %), other renewables {4 %), and hydroelectricity (1 %) (EIA,2011). The UK has a
privatized electricity sector, where generators and distributors trade electricity on a wholesale
market. There are several privately owned power producers in the country and the value chain
is disintegrated with no major monopoly. The UK has slowly integrated the formally separate
electricity markets of its component parts (EIA, 2011). Conventional thermal plants continue to
provide the bulk of the electricity supply in the UK. According to the UK, Department of Energy
and Climate Change (DECC), conventional thermal generation in 2009 consisted of natural gas

(44%), coal (28 %), oil (1 %), and other {1 %).

The long-term trend in UK power generation has been a move from coal-fired plants to more
efficient combined-cycle, gas-fired turbines (CCGFT). As a result, according to UK's Department
of Energy and Climate Change, electricity generation from CCGFTs increased from zero in 1989
to 161 Bkwh in 2009 (EIA, 2011, Haydock, 2002). The UK government has introduced
regulations that require electricity distributors to source a portion of their electricity supply
from renewables {including hydroelectricity), which totaled 25,222GWh of electricity in 2009.
Investments in wind power have increased substantially, aiming to take advantage of the
natural geographic advantage that the UK has in this regard. Wind is the single largest
contributor of electric power generation among the renewable fuels, followed by

hydroelectricity and biomass {Haydock, 2002).
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3.4  The UK EE markets

The key driver in UK and European markets for EE projects is the requirements EU Directives on
low carbon energy systems and by implication higher energy efficiencies. Key challenges are the
energy security, climate change and economic development (Base Agency for Sustainable
Energy (BASE), 2006; European Community, Research, 2006). In the UK market ESCOs first
transacted in the 1984s and in the last 3 years the number of ESCOs is decreasing perhaps

showing the signs of a mature industry {Bertoldi, et a/, 2007).

The EE market is completely regulated in terms of EU and UK specific regulations and standards.
Examples include the EU Directive on energy end use efficiency and energy services, several
ESCO status reports in the EU, and specific to the UK, there is the business enterprise and
regulatory reform policy paper of 2003 and directive on energy performance of buildings
(Department of Business Enterprise and Regulatory reform (BERR), 2008; Urge-Vorsatz, et al,
2007). The UK, EE market has about 20 ESCOs and due to other national agency competing
energy efficiency delivery tools, such as mandatory DSM, and grants voluntary schemes. Several
types of ESCOS are available in the UK, with the contractual arrangement model being the most
popular although it does not guarantee savings but merely offer cost savings for their service

(Bertoldi, et a/, 2007).

National energy agencies have also started businesses as ESCOs. The EE market in the UK also
has the participation of public ESCOs, so the energy agency acts as an ESCO and implements
EPC in certain fields. Public ESCOs accept more risky projects and smaller profit. The “intracting
model” or Public internal performance contracting, is used as well. There is the association of
ESCOs in the UK with over 104 members, of which only 11 are ESCOs. The sectoral focus of the
EE markets in the UK are industry, private commercial and public buildings. The technical focus
is on lighting, lighting control, HVAC plant replacement, decentralised boilers and controls as
well as CHP (Bertoldi, et _al, 2007). Key barriers to EE projects implementation include
regulatory requirements on procurement to access the public markets as well as the lack of

information and understanding of the ESCO and EPC contracting. The UK ESCO market has low
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activity primarily because of other policy tools that provide the means to a high level of energy

efficiency (Urge-Vorsatz, et al, 2007).

3.4.1 The UK financial markets

The financing of EE projects is the least of problems in terms of constraints, with banks and the
ESCOs having comparatively large access to funding energy saving projects. Funding is also
available from international financing institutions such as World Bank and European Investment
banks. The pooling of small projects has effectively ensured the success of the ESCO EE market
in the UK achieving a balance off effect between attractive EE projects and non attractive EE

projects (Bertoldi, et al, 2007).

3.4.2 Current barriers to EE markets UK

There is a lack of information and understanding of ESCO, and EPC concepts and their ability to
unlock value in EE projects (Bertoldi, et al, 2007). Expectations are that the ESCO association in
the UK should tackle this barrier by raising awareness and disseminating reliable information of
these fundamental EE, aspects through demonstration projects. Information, training capacity
building and development of trust is still necessary in the financial sector. The paramount issues
to increase financing EE in the EK include switching by lenders from the evaluation of ESCO or
project developer's balance sheet to consideration of project risk profile, project profitability

and the understanding of EE project concepts and procedures (Urge-Vorsatz, et af, 2007).

Regulatory barriers are one of the key hurdles in the UK market, typically the impeding public
procurement rules and accounting procedures have given project implementation problems.
There are other policy tools that provide other means for high level achievement of energy
efficiency and therefore compete with the ESCO models. In essence in the UK market EE has
been promoted successfully through other instruments and measures to the disadvantage of

ESCO models.
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Thus the easy access to finance, accounts for some of the successes of the UK EE market
relative to developing EE markets. Further more it seems, banks and clients are more open to
funding energy savings projects due to elevated levels of information exchange on EE and RE
projects. The enablers in the UK, EE market include use of demonstration projects,
dissemination of information, supporting regulatory background and a well developed and
informed financial sector. Further the pooling of small projects into a sizeable bigger group of
projects has attracted funders as the net transaction costs are lowered due to the balancing of

less profitable projects with more profitable projects.

The “Intracting model” has enabled less profitable projects in the public sector to be carried
out. The key aspect of this model is the interdepartmental contracting within one parent
company hence eliminating excessive margins on projects and smoother decision making.
Further White tradable (clean energy) certificates have increased the attractiveness of EE

investments by ESCOs due to the added value coming from the sale of certified savings.

3.5 The Brazil electricity sector overview

Brazil has a population of 192 million and GDP of USD1,575 million. The economy is dominated
by services sector at 78% of GDP, with industrial and agricultural sectors at 17% and 5%
respectively. Economic growth has been erratic since 1980, when there was a debt crisis and
inflation is still very high affecting financial institutions growth and general economic behavior

(Poole and Meter, 2006).

The electricity sector is predominantly hydro based {90%), with substantial biomass, coal and
crude and natural gas reserves. Key factors determining the energy economy in Brazil include
low conversion costs from primary energy to secondary forms used by consumers; substantial
increases in fossil fuel prices since the 1990s and significant institutional changes in the
electricity sector meant to stimulate private investment. {Poole and Guimararaes, 2001; Poole

and Meter, 2006). Compared to USA the market is more volatile and is replete with new
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changes and adjustments, as for example seen in the energy rationing experience in early

2000s.

3.6  The Brazilian EE market

In 2003, Poole and Stoner approximated the market size to be about US$2, 25 billion. The
states avails funds for implementation of EE projects, this is done through a tax charge which is
called the “public benefit wire charge”, which is a 1% charge levied on all distribution utility
sales. About 50% is used for EE projects and the balance of 50% is directed to other green
projects (Poole and Stoner, 2003; Poole and Meter, 2006). Hence little money goes to
independent ESCOs. This is an important difference from the USA market and perhaps the

cause for the stunted growth of the EE market.

Table 1. Brazil estimated technical potential for EE market

Sector Partial potential Full Potential
RS million per annum | R$ million per annum
Commercial 1,090
Industrial 912
Water and Sewage 283
Government buildings 302
Residential 125
Total 1,712 5,000 (US$2,250 Eqv)

Source: Poole and Meter, 2006
Table 1, shows the estimated size of the Brazil EE market by industrial segments and the total

market size.

The intention in Brazil is thus to introduce EE, performance contracts, and to provide the
needed comfort to lenders through more secured cash flows. The third party engineering or
technical guarantees are needed to secure lenders and justify viability of technologies, and
provision of accurate cost estimates by ESCO, the design and build contractor. Finally the
guarantees would add certainty that credit lines would be going to the intended and stated

purpose {Poole and Stoner, 2003).
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3.6.1 Brazil financial markets

The Brazilian financial markets are dominated by commercial banks. Capital markets are
relatively weakly developed, with minimal evolution of both public and private markets. The
requirement for bank security guarantees for any borrowing from bank is very strict (Poole and
Meter, 2006). The majority of working capital transactions and all investment transactions
require real guarantees {mortgage, trust receipt, pledge or bonds), besides personal guarantees

of the shareholders.

Interest rates on credit are very high by international standards. The average tenor of loans to
business is very short, at an average of 6 months {Poole and Guimararaes, 2001; Poole and
Meter, 2006). Given the above restrictions the volume of credit compared to GDP is very low.
This demonstrates the difficulty for companies in general in obtaining financing in the country,

reflecting on possibly why there is low uptake of EE projects (Poole and Meter, 2006).

3.6.2 Current barriers to EE markets Brazil

The difficult of raising debt for projects is the greatest impediment to the investment in EE
projects in Brazil due to high interest rates and inflation. The cost of equity required by venture
capital investors in Brazil is close to the average return of EE projects, so without leveraging the
invested capital through debt, so as to reduce the average cost of the capital employed,
investors are reluctant to enter the sector. In addition, ESCO owners would be reluctant to lose

control of the projects, in the event that more equity comes from the venture capital

companies.

Barriers to EE markets growth include the perceptions that ESCOs are services companies,
leading to investors such as fund managers not being willing to invests in ESCOs, which impacts
on EE market growth (Poole and Meter, 2006). The perceptions on services companies derives
from the following facts: that services companies grow more slowly than assets production
companies; that services companies margins are lower due to higher tax on payrolls and finally

that completion is deemed high (Poole and Meter, 2006). Investors such as venture capital

Page 25 of 81



companies deem ESCOs as too small to be of any interest and due diligence costs are
substantially high. Venture capital companies prefer amounts greater than USD500,000 per
investment. Project sponsors in Brazil could use Special Purpose Vehicles (SPVs). However
these appear to be of limited interest a for most EE projects primarily because projects are

usually too small for this approach.

These difficulties have prompted new approaches in Brazil which are still under trial and
include, such approaches as the hybrid debt/equity model or ESCO finance companies which

need dedicated teams of specialist to implement and assess performance in projects.

An alternative approach would be the use of a receivables funds, which are regarded as
lowering costs of capital and which provide significant tax advantages, compared to SPVs. They
are structured to purchase future flows from energy performance contract receivables. The
legal framework is in place in Brazil. However difficulties may arise when the project risks are
not fully understood in the EE market, the cost of capital is high and minimum size participation
per project is too high (Poole and Meter, 2006). Despite the difficulties Brazil EE market
stakeholders, specifically the state is carrying out trials for a number of potential solutions to

overcome the barriers to EE investments.

3.7  The India electricity sector overview

India has a GDP of USD 1.23 trillion, and is currently the world's fourth largest economy in
Purchasing Power Parity (PPP) terms and the fifth largest energy consumer in the world. India
has a population of 1.1 billion people and India has had sustained growth rates of 9% for the
last three consecutive years. Furthermore, the GDP is likely to continue to grow at rates above

5% in the longer term (KPMG, 2009; IMF, 2010).

The energy policy of India is predominantly controlled by the Government, through ministries
of power, coaland renewable energy and administered locally by Public Sector

Undertakings (PSUs) (EIA, 2011). About 70% of the electricity consumed in India is generated
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by thermal power plants, 21% by hydroelectric power plants and 4% by nuclear power plants.
More than 50% of India's commercial energy demand is met through the country's
vast coal reserves. Due to the fast-paced growth of India's economy, the energy demand has

grown an average of 3.6% per annum over the past 30 years (EIA, 2011).

In December 2010, the installed power generation capacity of India stood at 165,000 MW and
per capita energy consumption stood at 612 kWh. The Ministry of Poweris the apex body
responsible for coordination administration of the electrical energy sector in India. Generation
of electricity is by 4, PSUs and several state-level corporations. The Ministry of Power provides
funding to national schemes for power projects. These Central Public Sector Enterprises
provide loans for both public sector and private sector companies and projects involved in
building power infrastructure. Electricity losses in India during transmission and distribution are

extremely high and vary between 30 to 45% (Thukral, 2006).

In the period 2004-05, electricity demand outstripped supply by 7-11%. Due to shortage of
electricity, power cuts were commeon throughout India and adversely effected the country's
economic growth. Current installed capacity of thermal power is 108GW which is 64.6% of total
installed capacity. Renewable energy in India is a sector that is still underdeveloped. The share
of RE in the energy sector is less than 1% of India’s total energy needs. In brief, the key issues
that India’s energy sector faces are large and rising dependence on fossil fuels imports and
unreliable power supplies and power sector inefficiencies {Thukral, 2006). Furthermore
important matters on the Indian energy scenario includes, improving power sector
performance, using alternative sources of power and rationalizing energy prices (Thukral,

2006).

3.8 The India EE markets
The EE market started in the mid 1990s when three ESCOs were established. The present
industry comprises of consultant and vendor ESCOs. India has power generation strategies with

a focus on the utilization of electricity with focus on demand side management, load
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management and technology up-gradation to provide energy efficient equipment and gadgets.
In India multilateral organizations have supported the development of several EE programmes
and the Government has legislated the Energy Conservation Act, of 2001, which provides for

the establishment of Bureau of Energy Efficiency (Thukral, 2006).

High level estimates of EE potential in India allocate the potential in economic categories as
follows: agriculture 30%, industry 25%, commercial 20%, residential 20% and transport 20%. In
terms of investment potential, Wachter, (2009) cited India to have an investment potential of
USD10 billion in energy efficiency projects leading to potential savings of 183.5 kwh per annum.
Key to this realisation is the ESCOs and development of the EE market which has grown by 68%

since 2008.

At a technical equipment level, EE potential shows that the greatest technical, economic and
market potential to achieve EE savings is the change from incandescent to compact fluorescent
lamp (CFL), followed by changes to refrigeration and motor (Thukral, 2006). The barriers for EE
projects in India are the shortage of qualified technology and people for implementation of EE
projects. In particular the under-laying reasons for the slow development of the market relates
to a “technical credibility gap”. This gap relates to how it is necessary for both the end user
company and lender to have confidence in the savings audit report. In the absence of any
confidence concerning the audit report, the lender is reluctant to fund the project. Finally the
financial credibility gap relates to the lack of credit-worthiness of ESCOs as a reason for banks

declining the funding of projects (Thukral, 2006; Taylor, et af, 2008).

3.8.1 The India financial markets

India has a broad and extensive net work of commercial banks and other financial institutions.
A variety of lending products are offered including working capital and term loans for project
financing. A group of banks across India have started to offer structured products to meet
specialist borrowers’ needs. With over 290 banks, the banks have shown a growing asset book,

and a significant proportion of loans have led to defaults. The government of India policy
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initiatives have encouraged banks to look at EE projects for funding with an increasing focus on
Small and Medium Enterprises (SMEs) (Thukral, 2006). Generally the high [evels of defaulting

loans have led to tight credit policies hampering the development of EE markets.

In 2002, the India banks were approached to fund EE projects through the three countries
energy efficiency (3CEE) project and some banks, started a specific programme to fund EE
projects. A total of five banks initiated schemes whose objectives were to encourage EE
investment in the SME sector. In particular the banks adopted the energy audit processes
(Thukral, 2006). Deliberate schemes were instituted to marketing EE schemes to banks for
support on agreed EE markets wide criteria such as, fit within conventional banking policy
systems and methodologies, Projects should have been scalable and replicable and the

financing structure was to have scope for the facilitation of commercialization of loan schemes.

Despite the concerted efforts to overcome the constraints to funding EE projects, there is little
evidence on the ground showing that ESCOs were succeeding and the industry developing to
any significant scale. This was so despite a host of Government of India incentives such as, tax
holidays on EE projects. Recent initiatives include building energy efficiencies programmes,

ESCO — Bank interactions and ESCO association developments (Thukral, 2006).

New business models have been proposed, such as the Local Industry Association (LIA) centric
model approach in which the LIA would champion EE initiatives on behalf of their members.
The scheme is meant to address issues of credibility as the LIA would facilitate interface
between the ESCO and end user and lender (Taylor, et a/, 2008). The Leasing-ESCO hybrid
model is in trial, in which some existing credible ESCOs may adopt new smaller ESCOs, and the

combined entities use a leasing approach to executing a EE project (Thukral, 2006).
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3.8.2 Current barriers to EE markets India

In India the ESCOs have been unable to significantly penetrate the potential EE market and
efforts are underway to strengthen the ESCOs in order to accelerate the EE effort {Thukral,
2006). The principal underlying reason for the lack of penetration is firstly the technical
credibility gap, caused by a lack of confidence by banks and end user of the audit report usually
deemed complex to understand. The perceptions are that certain energy savings are over
stated. The other reason for lack of penetration is that of a financial credibility gap. It is
believed that ESCOs would perhaps be more readily be accepted by end users if they were able
to fund the equity component as well as raise debt for the EE projects themselves. The situation
in India is that besides the vendor ESCOs (selling equipment) and usually linked to parent USA
based ESCOs, the majority of Indian ESCOs are considered not credit-worthy by lenders. As a

consequence there is no appetite for the projects.

Furthermore there is a perceived technical risk in the recommended EE projects, particularly so
in the case of complex innovative technical solutions, where lenders and end users are
uncertain about the energy savings benefits. Also common in India is the end user company
that needs to implement the EE project may simply not be able to raise debt, especially public

and municipal entities.

Suggestions put forward in India to enhance the implementation of EE projects include
enhancing of project development capacity and mitigation of project implementation risks. This
should find favour with banks that prefer to see a complete plan for project preparation and

implementation.

3.9 The South African electricity sector overview

South Africa is a significant coal consumer and exporter and the energy sector is critical to the
economy as the country relies heavily on its large scale, energy-intensive mining industry. South
Africa has small deposits of oil and natural gas and uses its [arge coal deposits for most of its

energy needs. As a result, carbon emissions are relatively high pointing to the extreme need for
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efficient use of energy. The country also has a highly developed synthetic fuels industry,
producing gasoline and diesel fuels from coal and natural gas. The economy has grown rapidly
since the end of the apartheid era in 1994 and is now one of the most developed economies in

Sub-Saharan Africa {(DME, 2005b).

Eskom generates about 95 % South Africa’s electricity, and has a total generation capacity of
50.2 Gigawatts (GW), 85 % of which is from coal fired plants (42.5 GW]) including return-to-
service and newly built plants. South Africa also exports electricity to neighboring countries
through the Southern African Power Pool (SAPP). The electricity sector falls under the
regulation of the National Energy Regulator of South Africa (NERSA) which replaced the
National Electricity Regulator. Eskom is responsible for transmission of all of South Africa’s
electricity. NERSA is promoting private sector participation by encouraging investment on the

part of independent power producers (DME, 2005a).

Rapidly increasing, electricity demand in South Africa has led the government to set out
ambitious plans to expand the sector. Electricity demand continues to rise in South Africa and in
recent years, and has outstripped the available supply infrastructure to the point where the

country has suffered rolling blackouts.

In January 2008, the Department of Minerals and Energy and Eskom released a policy
document, “National response to South Africa’s electricity shortage”. The plan includes work on
the country’s electricity distribution structure and the fast-tracking of electricity projects by
independent power producers. The government is also investing heavily in new power projects

with plans to generate an additional 22,000 MW by 2017.

To meet generation targets, and as a demand-side measure, electricity rates have been
gradually increasing for all sectors, causing concern among the more energy-intense industries

as well as households. In short the situation is precarious hence the need to look at efficient use

of energy.
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3.10 The South African EE markets overview

The EE market is in formation and traditionally energy costs have been low at prices of about
USD0.03 /kwh (Eskom 2009), driven by marked economic growth of about 4%, the national
utility has become stretched in terms of supplying power to meet the demand. The challenge is
being addressed through expansion of supply options, returning to service of three power
stations and Demand Side Management {DSM) programmes. Through a collaborative effort
with Department of Minerals and Energy (DME) and the National Electricity Regulator (NER),
South Africa has embarked on EE programmes. This is so on the back of energy price increase
meant to help close the funding gap of the national utility BUILT program which is meant to

increase capacity from current 40,000MW to 60,000MW in 25 years (Eskom, 2010).

In South Africa the economics of EE are improving due to the rapid increase in power prices,
with simple payback on EE investments between 3 to 5 years (DOE, 2010a). It may therefore be
self-financed from energy costs savings. Funding requirements of commercially viable

immediate EE investments have been estimated at over USD100 million (IFC and AfDB, 2010).

The national targets for the energy efficiency projects are, a demand reduction of 12%
(3,000MW) of current consumption by 2013, and saving about 8,000 MW capacity over 25
years (DME, 2005b; Eskom, 2010; Eskom, 2010b). This would equate to about USD0.72 billion
equivalent savings over the next 5 years or an estimated accumulated market size of about
USD3.5 billion by 2030 (Eskom, 2010b}. This conservative estimation of EE markets across many
segments in South Africa is about 20%-30% of actual energy demand and compares well with
estimates in other markets. The EE plan has seen the birth of ESCOs, with an initial seed capital

investment of USD6 million towards the operations of the ESCOs (DE, 2010; USDOE, 2010).

In figure 3 below is showing the EE activities and timeline since their inception, demonstrating
the infancy of the EE markets in South Africa. The development of EE market ESCOs is shown as
a having started only in the fate 2003 to 2005 period. However advisory services in the EE sense

started in the mids 1990s period.
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Figure 3. South Africa, DSM, EE activities since 2002.
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The EE market being in its infancy is currently dominated in activity by the national utility
Eskom and the Department of Energy and NERSA (regulator) who dictates policies and sets EE

targets as per the National Integrated Resource Plan (NiRP){Eskom, 2010).

Table 2. South Africa estimated technical potential for EE market (Eskom, 2010b).

Sector Demand (%) Consumption (%)
Commercial 9.2 12.6
Industrial 35.4 37.7
Mining 11.6 15.0
Residential 351 17.2
Other 8.7 17.5
Total 100 100

Source: Eskom, 2010

Table 2, above shows high potential and categorization of EE savings targets in residential,
industrial and mining operations which if implemented can lead to the 3,000MW capacity

saving by 2013.

The EE programmes in South Africa include residential, commercial and industrial programmes.
In essence the EE market in South Africa has modest levels of implementation, with only a
modest 400MW capacity saved in 2006, and 900MW in 2009 {Eskom 2009, Eskom 2010). Since

inception of the EE programmes to date about 2,350MW have been saved {Eskom, 2010}.
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3.10.1 The policy interventions

The EE markets are currently going through strong interventions by Government; through
policy to support the EE initiatives driven by the Department of Energy through a programme
for the electricity sector known as the Standard Offer Programme (SOP). The state offers to
anyone who implements an EE project about USD0.07 per each kilowatt per hour (kW/hr) saved
under the programme as a rebate. Since the implementation of the Electricity Regulation Act of
2006, every licensee is required to comply with EE standards and DSM standards on newly built
properties. The Act’s objectives are to stimulate EE through enabling regulations and an

institutional governance structure {Department of Energy (DE), 2010).

In terms of funding, the policy states that Government shall assist in mobilizing funding for
ESCOs for EE interventions, but does not stipulate how the financial structure must link to the
SOP, leaving the innovation to the financial institutions market (DE, 2010; National Energy
Resource Agency (NERSA), 2010). In leaving the mechanism to financial markets, the state
simply hopes to let markets develop the appetite and appropriate financial stimulus for EE
projects. The rebate does not resolve the issue of technical complexity or information
asymmetry which leads to lack of interest by financial institutions that also still perceive the
projects as complex and risky. In short the returns on rebates are not adequate to compensate

lenders, who must meet certain return rates on investments (IFC and AfDB, 2010}.

3.10.2 The South African financial markets

The financial market in South Africa is advanced with near perfect information exchange.
Broadly, the key members of the markets include the central bank, banks, microfinance
institutions, insurers, funds and investments institutions. The markets include the money, bond,
stock, foreign exchange and derivative markets. The central bank is strong and independent,
and responsible for supervision and monetary policy, effected through interest rate changes.
Although not comparable to the USA market it is probably run and monitored more prudently

than the Brazilian and Indian markets (IMF, 2010}.
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For purposes of discussing the EE markets the South African financial markets are deemed
capable of extending innovative solutions to such a market. The legal system is considered
capable of handling key aspects of financing models such as performance contracting and
project finance. There are differences in tax structures between South Africa on the one hand,
and the USA, UK, Brazil and India on the other, which require different funding structures for EE

projects.

The financial intermediaries in South Africa have not provided a significant support to EE
projects, rather hesitant to finance EE through a specific product, but as secured broad loans to
corporates {IFC and AfDB, 2010). It seems EE funding is associated with higher transaction costs
relating to financial intermediaries lack of experience with the technologies and market
approaches and the need for a specialized approach {IFC and AfDB, 2010}. In particular the
measurement and verification complex process, upon which any cash flow payments (in shared
savings model) are predicated, is often pointed out as an increased cost to financial institutions

{IFC and AfDB, 2010).

In addition banks do not have internal resources, to check and report on their client’s activities.
Further, the marketing stuff does not have the technical expertise to market and motivate for
the funding of EE projects. As a result of the hurdles, financing on fully market rates does not
provide banks a sufficient return to fund into EE projects as a business line. However in order to
enhance the activities of the EE markets, it seems the IFC and African development bank (AfDB)
have decided to extend an amount of USD150 million to support a3 programme of proposals for
South African EE projects. The programme would support EE projects up to USD13.15 million
for investments and USD1 million for advisory services. The programme seeks to encourage
transformation of the EE sector, by establishing a source of funding for on-lending by South
African financial institutions to small and medium sized industrial operations for investment in
EE projects, specifically because in the South African market, individual EE investments are

typically small. However in aggregate they offer significant potential for reduction of energy
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consumption. The initial funding is seen to catalyze further growth of the sector without the

need for additional subsidies (IFC and AfDB, 2010).

3.10.3 Current barriers in EE markets South Africa

Although EE investments typically have attractive economic rates of return, the EE private
sector market seems not to have taken significantly to them {and, 2010). It seems the following
are some of the identified short term barriers to private sector EE lending resulting in stalled
progress. Firstly companies are uninformed about the energy savings potential and options
when making new investments. Secondly South Africa’s low electricity prices, result in EE
investments bearing long payback periods. Thirdly the nuisance value for non-energy intensive
industries reduces the attraction of the returns and lack of suitable financing arrangements.
Finally the financial institutions related barriers in terms of the reluctance to provide EE
financing as a separate credit line preferring to fund on-company’s balance sheet or past

historical performance, citing higher transaction costs from increased risk.
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Chapter 4: Financing solutions in EE markets in USA, UK, Brazil, India and South Africa
4.0 Introduction

In Section 1 the key models for performance contracting and project executing EE projects in
the USA, UK, Brazil, India and South Africa are reviewed. In Section 2 the variety of products
available in the USA EE market which ranks as the biggest and most developed and efficient
market for EE projects is highlighted. In Section 3 to 5 there are reviews of funding models used

in other markets.

4.1 Generic models for funding EE market projects

4.1.1 Performance contracting (PC)

Due to its ability to overcome several key obstacles, performance contracting has been proven
over the last several decades to be an effective enabler of energy efficiency. It is important to
note that this approach is a turn-key solution to energy efficiency projects that supports
securing financing at more attractive rates and terms. Under a performance contract, an energy
service company assumes some performance risk over the project’s lifetime by guaranteeing
energy savings, water savings, operational cost savings, and/or technical performance of
equipment {(USDOE, 2010). The projects are typically designed such that the annual savings are
greater than or equal to the required payments over the term of the contract. As a result of the

guaranteed cash flow positive outcome, the lender is assured a lower risk of default.

Figure 4. The EE performance contracting framework
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Figure 4, above shows the profile of performance contracting with initial high operating energy
costs before EE project implementation and the resultant savings after project implementation
by the ESCQ, The savings are the cash flow that lenders leverage on to finance the project, and

these savings accumulate to project owner after an agreed period.

Energy performance contracts have been successfully developed in relation to conventional
loans and shared-savings configurations and applied across a wide variety of organizations such
as schools, hospitals, universities, governments, and even private corporations. The approach is
also compatible with new models such as tax lien financing and green leases {Johnson Controls,
2009; Taylor, et_al, 2008). Over 75% of energy efficiency projects are delivered through
performance contracting. The institutional framework entails the ESCO, the project company
and a financial institution. EPC is a turnkey service, sometimes compared to design/build
construction contracting which provides customers with a comprehensive set of energy
efficiency, renewable energy and distributed generation measures and often is accompanied
with guarantees that the savings produced by a project will be sufficient to finance the full cost

of the project (USEPA, 2007).

4.1.2 Shared savings (ESCO) model

The shared savings model is applied as part of EPC in projects. The energy services company
takes on the risk associated with the loan and receives a pre-agreed fraction of the dollar value
of the measured savings over the duration of the contract. If there are no savings over a savings
period, the building owner makes no payment for that period. Ownership of equipment
transfers from the ESCO or finance partner to the building owner at the end of the contract
(USEPA, 2007). The model therefore aligns incentives for deepest energy savings possible. This
mode! presents a large risk profile for ESCOs, when utility rate increases; leading to monitoring

and valuation disputes (Zobler, et al, 2009; Johnson Controls, 2009; Tayior, et al/, 2008).

In Fig 5 below the bank lends directly to ESCO, which then uses the funds to develop the
project. The end user makes regular payments to ESCO from the savings.
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Figure 5. Shared savings model

Rexaymert from

Loan | POrtion of
savings share

Project development,
financing, and

4

v

Payment oased cn
savings share

Source: Taylor, et al, 2008

This model is widely utilized in EE markets and is preferred by financiers who adopt the project
finance model/off balance sheet approach in ring fencing the project’s cash flow to ensure
repayment {Johnson Controls, 2008). The model requires a strong in country legal system that
can manage the complex legal structure of EPC. (Thukral, 2006; Zobler and Hatcher, 2003;

Taylor, et al, 2008).

4.1.3 Guaranteed Savings Model {GSM)
In the guaranteed savings model, the debt group of products is carried by the project owner or
sponsor who simply borrows against their balance sheet and implements the project. The

savings are then shared between the parties and loan repayment to funders comes from the

company's overall cash flows.

Figure 6, below shows the funding of the end user by bank directly and the ESCO guaranteeing
the savings which are then split in a pre-agreed manner. The bank takes the risk on the end
user rather than the ESCO. The ESCO must guarantee delivery of the savings, this requires a

strong balance sheet.
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Figure 6. Guaranteed savings model
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The loans in GSM usually attract medium to high interest rates and limits project payback to
owner’s holding period {Poole and Stoner, 2003; USDOQE, 2010, Haydock, 2002). In most EE
markets where the owner of the building occupies the building this is the most favoured way of
financing EE projects and its weakness is the unavailability of funding especially with
government owned buildings (USDOE, 2010; USEPA, 2007; Zobler, et a/,2009; Taylor, et a/,
2008).

4,2 Current financing models in the USA EE markets
In this section, the characteristics of the individual products that are utilized in funding the EE
projects in conjunction with the prior discussed models of performance contracting, shared

savings and guaranteed savings are reviewed.

4.2.1 Traditional debt (loans or bonds}

The most straightforward and historically documented approach to financing energy efficiency
is a conventional [oan from an institutional lender in the private sector, or the raising of bonds
for public entities. Loans or bonds provide the initial capital outlay for an energy efficiency

project and are repaid over time as the building owner realizes energy savings {USEPA, 2007).

Page 40 of 81



4,2.2 Tax-exempt lease-purchase agreement

One obstacle associated with both traditional debt and shared savings contracts is the negative
impact of energy project debt on the balance sheet of the host entity. To avoid this problem,
public facilities and non-profit entities use tax-exempt lease-purchase agreements or municipal
leases, which provide a similar structure as conventional loans without encumbering the
balance sheet. Because payment obligations under this type of lease are only for the current
operating period, payments are considered an operating expense rather than a capital expense,
and thus the municipal lease is not considered a long-term debt obligation. Once the lease
term expires, the organization comes to own the equipment (Johnson Controls, 2009; USEPA,

2007).

4.2.3 Capital lease

Under a capital lease arrangement, the energy efficiency project is treated as capital
equipment, which is owned by the project financier and leased over a period of time to the
building owner. At the close of the contract timeline, the energy efficient equipment transfers
ownership to the building owner. While the arrangement represents a capital asset on the
balance sheet and requires the building owner to account for depreciation over time, it also

provides tax advantages that lead to rates lower than market averages {USEPA, 2007)

4.2.4 Lease or bond pools

Some jurisdictions or agencies have developed funding pools for the purpose of enabling
energy efficiency projects. These could be revolving loans offered on a waiting list basis to
customers within a particular geographical location, or a collection of projects at multiple sites
owned by the same organization such as a federal agency. By grouping together many projects
over multiple sites, these pools are able to offer lower interest rates than would be available for

a single project (Johnson Controls, 2009).
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4.2.5 On-bill financing

On-bill financing {(OBF) is another model that can be used to help building owners pay for
energy efficiency improvements without burdensome initial capital outlays. These programmes
are offered by the building owner’s electricity and/or natural gas utility provider, which front
the cost of the improvements and recoups it over time by incorporating loan repayment into

future energy bills {ASE, 2007; Johnson Controls, 2009).

4.2.6 Tax-lien financing {PACE)

Tax-lien financing is a relatively new financing model for energy efficiency and renewable
energy projects that is quickly gaining popularity. This model is also often referred to as
Property-Assessed Clean Energy (PACE) bonds. Under the PACE model, property owners
borrow money from a municipal agency to finance up to 100% of the upfront cost of energy
efficiency and renewable energy project and repay the loan over 5-20 years through an added
annual assessment on their property tax bill. While the original funding for these loans can be
government bonds or private financing, the local taxing authority acts as the collections agent.
The tax assessment stays with the property, not the borrower, upon sale of the property (ASE,

2007; Johnson Controls, 2009).

The PACE model overcomes several well-known barriers to the adoption of energy efficiency
improvements. Financing spreads the first cost to create positive cash flow for building owners,
so that monthly energy savings exceed their loan payments. Since the loan is attached to the
property, not the borrower, it transfers with ownership, enabling owners to take on longer
payback projects with deeper energy savings. Tying payment to the property also solves credit
and collateral issues that have been a challenge in commercial real estate. It can also overcome
the age-old owner/tenant split incentive problem because owners are allowed to pass-through
property taxes {(and, through PACE, the retrofit costs) to net lease tenants who also benefit

from the savings (Johnson Controls, 2009).
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4.2.7 Power purchase agreements

Power purchase agreements or structured finance funding provides a model for organizations
to improve energy efficiency or benefit from onsite renewable energy systems with no up-front
cost. Under this model, the energy efficiency or renewable energy assets are legally owned by
an entity separate and apart from the owners of the facilities. Typically, a building owner allows
a third party to install a solar photovoltaic system on its property and agrees to purchase the
resulting energy at a specified price for an agreed-upon term, typically 15 to 20 years. The
building owner benefits from a low and stable electricity price, a smaller carbon footprint, and a
highly visible renewable energy technology on their premises. Additionally, the third-party
owner can monetize any of the tax credits or renewable energy credits associated with the
system’s production to create additional value for the building owner. In another PPA
application, a company hires an energy service company to install a high efficiency central
heating and cooling plant and agrees to buy the chilled and heated water. Here, the energy

savings over an old, inefficient plant may be substantial (USADOE, 2010).

4.2.8 Energy efficient mortgages

In some cases, investments in energy efficiency have been bundled with the financing of the
property itself. This instrument, referred to as an energy efficient mortgage, has been
promoted in the residential real estate industry for 15 years. It is also applicable in the
commercial sector. By wrapping the cost of energy efficiency improvements into the cost of
the property, the borrower can generally secure financing at lower rates (Johnson Controls,

2009}.

4.2.9 Green lease structures

One of the most often cited barriers to energy efficiency is mismatched or “split” incentives
between multiple parties such as building owner and tenant, where one party is responsible
for making design or capital investment decisions and another pays the energy bill. There is a
huge market opportunity for cost effective energy efficiency projects in these buildings if the

incentives are aligned (USADOE, 2010). Many of the financing structures can be strengthened
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and complemented by innovative new lease structures, often referred to as “green leases.”
These lease structures, motivate tenants to reduce consumption of energy and water, to
produce less waste, and to choose environmentally friendly products, furnishings and office
equipment. There are three key elements to a green lease for enabling energy efficiency
projects. Firstly, triple-net lease where tenants both incur costs and reap the benefits of energy
savings, the Sub-metering arrangement allows for separate tenants billing for metered energy
use/demand and hence motivated to save and allow for capital cost pass through, that result in

lower total operating costs {Zobler, et af, 2009).

4.2.10 Ratepayer energy efficiency/demand-side management programmes

Since the 1970’s, the utility industry has implemented programmes providing financial
incentives for their customers who install energy efficient equipment. With the advent of
“public benefit charges” as surcharges on utility bills in many states and a “decoupled”
regulatory structure for energy utilities, energy efficiency incentive programmes have been
steadily increasing in both frequency and funding levels. Combined with a growing funding level
at the federal and state levels, this trend is expected to continue as utilities and governments

attempt to “purchase” energy efficiency as a resource (Johnson Controls, 2009).

4.2.11 Master lease agreement {(MLA)

When a building owner wants to implement several projects in sequence, the owner can sign,
up-front, a Master Lease Agreement (MLA). The MLA is like a lease line of credit that can be
used for multiple EPCs or other efficiency projects to be implemented over a period of time by
an entity with a large portfolio of buildings. The MLA contains the underlying framework for
contractual terms that will govern all such leases. However, the commercial terms (interest
rates, tenor, etc.) for each of the project-specific leases are not set forth in the MLA and must
be established as each lease is executed under the MLA. By establishing the basic contractual
terms and a schedule of projects to be funded in an MLA, the lessee can reduce the time and

cost spent seeking funding for its full retrofit programme. Lessors and lessees can enter into
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MLAs for commercial leases and TELPs. MLAs can include equipment other than energy

efficiency equipment (Zobler, et al, 2009).

4.2.12 Capital markets

Under certain conditions, the building owner will receive optimal terms by seeking funding
from the capital markets. While capital markets occasionally offer attractive terms (interest
rate, tenor), the transaction costs of arranging the financing are typically higher, potentially
leading to higher “all-in” financing costs. Building owners can access the capital markets via
private placement or via public sale of securities (the latter must be registered with the
Securities and Exchange Commission (SEC) and thus carry a greater burden of regulatory
disclosure). Because of these higher transaction costs, building owners accessing the capital
markets raise funds most efficiently when they offer larger bond offerings. Another strategy to
minimize the effect of transaction costs is for the building owner to include their retrofit project
financing as a part of a bond offering either already secured or in progress. In sum, the relative

appeal of capital markets solutions will vary on a case-by-case basis (Zobler, et a/, 2009).

4.2.13 Bonds

Bonds are a form of long-term debt obligation bought by multiple investors. An institution
typically issues bonds with the assistance of one or more underwriters who are responsible for
both structuring the offering and then placing the bonds with qualified investors, either
through a private placement or through a SEC-registered public market offering {Zobler, et af,
2009, Firer, et al, 2008). Investors usually require security for their investment in the form of a
general pledge of the institution’s revenues (e.g. tuition revenue, student fees and charges, and
endowment) or recourse to an economic asset. Under a “general obligation” bond, investors
are granted access to the sum total of economic resources the building owner has available.
Typically public entities could pledge access to future tax receipts as security, while educational
situations could pledge access to their future tuition receipts and endowments (Johnson

Controls, 2009, Zobler, et al/, 2009).
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When using a “revenue bond”, in which an investors’ recourse is limited to a specific project
revenue stream, investors have the option to receive performance guarantees as additional
security. The payment of debt service is still the building owner’s responsibility, despite the
ESCO’s guarantee, and a lender wants to be sure that the owner will make the timely payment
regardless of whether their energy costs are reduced. Transforming energy use savings into
debt service payments depends upon the owner’s ability to manage its operating budget to
“capture” the savings, on the owner’s ability to operate and maintain equipment properly so
savings are realized, and on other factors such as utility rate fluctuations and changes in
building use (Zobler, et al, 2009). The borrower’s obligation to make those payments in a timely
manner is absolute and not dependent on realization of the ESCO’s projected energy savings. If
savings fall short of the guaranteed level, guarantee payments from the ESCO should cover the
cost of debt service, but this reimbursement to the building owner is made independently of
the lending institution. In the USA, public institutions can benefit in the form of lower interest
rates from the tax exemption investors enjoy on bond interest received from those institutions

(Zobler, et al, 2009).

4.2.14 Certificates of participation (COPs)

Certificates of participation provide an efficient way for larger projects to get funded when no
single investor is able or willing to underwrite the entire financing. After a leasing agreement
has already been established between the owner and the lessor, the lessor then sells off equally
sized pieces of the financing to a larger pool of investors. The proceeds from these sales are
then forward to the ESCO or building owner to cover the up-front costs of the project. As the
lessor collects payments on the lease, those payments are then passed onto the holders of the
COPs on a pro rata basis as per their initial contribution. The lessor typically assigns the lease
and lease payments to a trustee, who then remits the payments to the COP holders. Building
owners seeking to do larger projects may have difficulties finding single investors willing to
finance the entire obligation. This may be dealt with by dividing the original lease into smaller
notes to be bought by other investors. Owning a COP thus represents the right to collect a

percentage of the payments paid by the lessee to the lessor under the lease. The lessor is
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effectively a conduit used to distribute the payments to other investors, made in proportion to
their initial contribution (Zobler, et al, 2009). COPs can provide building owners with access to
larger amounts of capital by syndicating out the investment, but not ownership, in a lease to a
larger universe of investors, The larger deal provides a way to include a group of investors in a
single financing. The larger financing sizes afforded by COPs also allow building owners to
reduce the relative impact of the additional fixed, up-front, financing-related costs they would
otherwise bear were they to execute a series of a smaller sized financings. This statement at
least holds true for legal, printing, filing and registration costs, and costs associated with

receiving voter or board approval {Zobler, et al, 2009).

Unlike bonds, COPs in most jurisdictions do not require voter approval before they are issued,
making for a swifter and less costly transaction. While the ability to skip voter approval may
make for a less costly and time consuming transaction than issuing bonds, setting up a COP
system can impose higher one-time transaction costs than leasing arrangements. Public
institutions can benefit in the form of lower interest rates from the tax exemption investors

enjoy on bond interest received from those institutions (Zobler, et af/, 2009).

4.2.15 Receivables purchase agreements (RPA)

A Receivables Purchase Agreement {RPA) is a lesser-known but effective method for getting an
EPC project implemented. In this structure, the building owner pledges the projected future
stream of project-generated energy and operational cost savings to the ESCO. The ESCO then
sells this pledge of future cash flows, minus annual monies earmarked for operations &
maintenance of the installed equipment, to a third party financier. In exchange for selling this
future stream of funds, the ESCO receives a lump sum payment from the third party financier.
The ESCO uses the proceeds from that sale to implement the EPC project. The amount of the
ESCO’s annual guaranteed savings, the total project price charged by the ESCO to the owner,
and the discount rate applied to those cash flows by the financier determine the number of

years that the stream of savings will be pledged (Zobler, et al, 2009).
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The primary advantage of a RPA is the speed and ease with which it can be executed. Building
owners facing a long waiting period to raise financing through other mechanisms might
therefore find the RPA attractive, given the cost of delay {as calculated by the foregone
savings). The primary disadvantage of a RPA lies in the possibility that the financier will apply a

high discount rate in valuing thereby increasing the financier’s return.

An owner may use a RPA as short-term bridge financing to get the project off the ground.
Examples of building owners who may want to consider a RPA include public institutions
waiting for voter approval on bond issuances and non-profit institutions waiting for approval
from their conduit issuer to access tax-exempt capital markets. Another advantage of the RPA
is that it can be structured so that the third party financier first holds the ESCO responsible for
shortfalls in the cash flows in any payment period. The ESCO thus bears a greater and more
immediate share of the “risk of performance” on the project as that performance is translated
to a direct financial liability (USEPA, 2007). Under a RPA, the building owner legally owns the
efficiency equipment, and its annual payments are accounted for “on-balance sheet” as capital
expenses by the institution. Banks using a RPA will likely look towards the equipment and
general economic resources of both the ESCO and the building owner for security {Zobler, et al,
2009). As observed the USA EE markets are fully developed with a myriad of funding structures,
incentives, funding products demonstrating industry maturity. The market remains dominated

by public sector institutions as clients and private companies as ESCOs.

4.3 Current financing models in UK EE markets

4.3.1 White Certificates (Energy Savings Certificate (ESC), Energy Efficiency Credit (EEC)
Using White Certificates is an increasingly popular financing model used in the UK, as well as
the EU and is predicated on high market efficiencies for information interchange, opening out a
market of the certificates. An agreed authority issues documents certifying that a certain
reduction of energy consumption has been attained. Each certificate is a unique and traceable
commodity carrying a property right over a certain amount of additional energy savings and

guaranteeing that the benefit of these savings has not been accounted for elsewhere. The UK
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has combined its obligation system for energy savings with the possibility to trade obligations
and savings. Further in the UK, the Energy Efficiency Commitment programmes have set energy

saving targets till 2012 {Bertoldi, et a/, 2006).

4.3.2 Intracting Model

The “Intracting” model has proved successful for public buildings were low profitability is a
barrier to implementation of many projects. It refers to interdepartmental contracting to
achieve a projects desired outcome. Figure 7, below shows the organization of intracting
arrangements where the Energy management department identifies the potential energy cost
savings, and appraises the cost-effectiveness of the measure upon the basis of the approximate

cost assessment provided by the construction department.

Figure 7. Structure of the financing model of the city of Stuttgart
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Source: Stuttgart City Energy Management

In intracting arrangements, the contract partners of one department are the other departments
who are locally situated and have autonomous undertakings and can administer their own
buildings. Where the cost-benefit ratio makes it appropriate, meters are used to verify energy
savings. Otherwise the potential savings are verified by means of calculation. Capital recovery is
already stipulated in the financing agreement and capital recovery begins from the first year

after implementation of the measure. It ends when the funds deployed have been repaid
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without interest. From the funds thus returned, further projects can then be financed {Bertoldi,

et al, 2006).

4.4  Current financing models in Brazil EE markets

Where as in the USA various models are used depending on the project context, in Brazil, due
to strict security requirement by banks and the state control of the market there is hardly any
EE market. Poole and Meter (2006), suggested that due to the EE market structures in Brazil,
which included legistation, consumer credibility from a banks perspective and ESCO risk
profiles there is need to amend existing models. Poole recognized that in new emerging
markets, to achieve significant commercial bank credit and investor financing is more
demanding, hence the attempts to adapt the performance contracting model (Poole and
Meter, 2006, Taylor, et agl, 2008). Poole and Stoner (2003) recommended for the Brazil EE
market to achieve implementation of the projects it should include use of specialized ESCO

finance companies, investments funds and a National Guarantee facility.

The common thread in all structures or models is performance contracting (EPC), with ESCO
providing guarantee of the technical performance and outputs of the project. Through EPC
financing EE projects in all models are founded on the fact that the savings from implementing
invest will exceed the initial investment hence giving the project a positive NPV (USEPA, 2007;
Zobler and Hatcher, 2003). Performance contracting is therefore a foundation model for
reducing risk and financing large-scale efficiency retrofit projects based on guaranteed energy

savings.

In Brazil the financing of EE projects with bank credit is confronted with diverse problems. The
high interest rates are a restriction. The impasse began with the credit rating of ESCOs and was
made complex by the strict requirements for bank guarantees on certain credits, and ESCOs
being their projects which would generally require provision of guarantees (Poole and Meter,
2006). Arrangements were made for a guarantee facility of USD3 million by BNDES (Brazil
National Credit Agency), through a subsidiary, a state entity named PROESCO. Cover would be
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up to 90% on the project investment. To be eligible the project needed to demonstrate energy
savings. The adaptations to the financing models under the PROESCO were designed to permit
rapid implementation and was seen by the market as a pragmatic approach to address the EE
market need for guarantees. The requirement for strict personal guarantees remained, hence
still limiting the number of loans per single ESCO. Further complications arose from the fact
that the margin sought by banks was greater than most other investment options. The absence
of an established process for the technical/economic evaluation of the projects was a threat to
the success of the structure {Poole and Meter, 2006). In Figure 8 below the Client contracts
ESCO to carry out EE project, the Banks lends money to the ESCO, and is guaranteed by BNDES,
hence ultimate risk sits with Government agency. The technical advisor confirms the

achievement of EE savings on the project.

Figure 8. Schematic of adapted model preferred in Brazil EE market with PROESCO.
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An approach that could give comfort to both bank and client was the introduction of
performance bond on the project; alternatively the option was for the project developer to
make a deposit into a secure account called ESCROW account. The deposit would be
reimbursed after project completion ensuring a greater likelihood of completion of the project.
For the development of the EE market in Brazil, innovative structures had to address the issues

relating to, guarantees for credit lines from lenders, create special purposes vehicles (SPV),
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lobby for new banking projects and make use of the guarantee facility. In addition measures to
attract more equity capital or “risk” capital were envisaged to go a long way to spurring the EE
market further. The success of the Brazilian model is still to be ascertained in the visible growth

of the EE market.

4.5 Current financing models in India EE markets

Most ESCOs in India were formed out of equipment specialist companies and hence are
predominantly technology driven and they lack legal and financial expertise for making in-
house energy savings agreements. There are no suitable financial mechanisms that can provide
comfort to all stakeholders in the EE transactions. The financial structures accepted thus far
include performance contracting by a very small number of ESCOs (Thukral, 2006). In
particular, the shared savings model is gaining prominence in the India EE markets, with only
one transaction in India having been done, via the guaranteed model and even then, the
guarantee was provided by the USA based parent of the ESCO (Thukral, 2006, Taylor, et af
2008). Increasingly in India Venture capitalist, are using performance contracts, with the aid of
monitoring and valuation protocols as well as financial structures used successfully elsewhere
in the carrying out EE projects. This strategy is synonymous with sponsors putting in equity to

develop the EE projects (Thukral, 2006).

In the absence of bank support and without an effective funding mechanism, a number of
ESCOs in India have mooted the idea of a guarantee fund. Again, this is similar to the Brazilian
state guarantee mechanism. The purpose of the guarantee fund is to give banks security or
guarantee on any lending directed towards a specific EE project. The guarantee covers the
bank in the case of a default (Thukr;\I, 2006). As was pointed out earlier, the EE markets in India
are typically underdeveloped, despite the huge potential, as a function of the sizeable

generation capacity.

Page 52 of 81



4.6 Current financing models in South African EE markets

The funding models for South African EE market projects are not fully developed with the few
projects carried out through direct funding from term loans on the balance sheet and from
their own resources by project owners. With initial lack of interest from funders the
Department of Energy (DOE) has suggested and put forward further incentives to the EE market
to accelerate financial institution interest in the market (DOE, 2010a, DME, 2005a). The
incentive scheme is the Standard Offer Programme, offering about R0.54/kWhr of energy saved
{DOE, 2010a). This rebate offers an additional cash flow stream to financiers over and above
the energy savings cash flows. The market therefore is still in its infancy and other funding
models which include the shared savings (ESCQ) and structured off balance sheet have yet to be

successfully adopted.
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Chapter 5: Integrated analysis of EE markets and macro country data

5.0 Introduction

Section 1 covers the comparison of the EE markets in the USA, UK, India, Brazil and South Africa
shown in Tables 3 and 4. A qualitative approach is used by comparing the EE market features
such as the historic development, approximate market size, the ESCO ownership and the
geographic scope of activities. Further key market characteristics, market constraints, key
market drivers, market and project trends on investment and savings are considered. Section 2
closes by reviewing each country’s key energy data and key macro indicators to attempt to
form an opinion as to which country scenario is similar to the South African on. Section 3
suggests the use of project finance structures for South African EE projects. The analysis

recognizes the major difficulty in drawing exact parallels with each of the country EE markets.

5.1 EE markets parameters USA, UK, Brazil, India and South Africa

In Table 3 on page 57, the historic development in EE market, market size, ESCO ownership,
and geographic scope of activities, project technologies and project contracts are compared for
USA, UK, Brazil, India and South Africa markets. The US EE market is most mature with
standards, efficiencies and interventions optimized. The market could be regarded as perfect
given the level of information interchange and the myriad of technical and financial products
available for EE projects. The US industry growth rates demonstrate long-established stability,
with growth rates at less than 30% per annum, compared to South Africa (85%) and India 63%,
based on EE and DSM market size estimates of savings achieved. In this context the South

African, Brazil and Indian markets seem comparable.

The USA, and UK, ESCOs have grown to be global players in the industry as exemplified by
Honeywell, a large multinational corporate with a turnover in the 2009 financial year of over
USD30 billion and most are subsidiaries of equipment manufacturers having gone through
periods of consolidation. The composition of companies active in the USA and UK, EE market

includes (ESCOs), energy service affiliates, associate energy service affiliate members, public
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sector members and international members. The USA and UK, ESCOs also have a presence in

developing markets.

The South African, Indian and Brazilian EE markets are more similar in that all these markets are
strongly motivated and supported for growth by their governmental policy and subsidies such
as the public benefit wire charge (PBWC) programme in Brazil, the standard offer programme
(SOP) in South Africa and the guaranteed fund in India. Notably the “Guaranteed fund” in India
is ESCO driven {(Thukral, 2006). In emerging markets it seems the state directly administers the

EE markets, hence effectively in these markets there are a few ESCOs.

In the USA and UK, various subsidies exist, and the primary market is the public institutions
market through which government influences the activities and developments of EE market
(USDOE, 2010; Bertoldi, et al, 2007). In all markets however the government offers direct and
indirect rebates to EE projects sponsors. In the USA and UK EE markets the range of EE
technologies is broad and complex, particularly reflecting the maturity of the industry and the
extended years of support from research and development. In the contrary India and Brazil
research has shown a limited range of predominantly energy efficiency, research and
development and energy planning (Poole and Meter, 2006; Thukral, 2006). In South Africa, the
project technologies are limited to EE technologies and load management {Eskom, 2010; DOE,
2010b). Moreover, in Brazil the EE programmes are administered separately for fuels and
electricity by two parastatals namely Electrobras {(PROCEL) for electricity and Petrobras
(CONPET) for oil and gas (Poole and Meter, 2006). The ESCO market is substantially smaller and
it seems none of the existing federal EE programmes have contributed substantially to creating

a market for EE programmes as Poole and Meter {2006) has contended.

In South Africa, state intervention is by direct subsidies to stimulate the EE market specifically
through the Department of Energy and the single national utility Eskom (DOE, 2010a). In India
state interventions are through the Pre-EC act of 2001 and the EC act of 2001, which sought to

introduce industry energy audits as well as fiscal incentives (Thukral, 2006). In the USA, the
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federal market for public buildings is the largest, where shared savings and guaranteed savings
contracts are the predominant contracts (75%). Viewed this way the South African EE market is
substantially similar to Brazil and India EE markets due primarily to the distortions introduced

by direct state intervention.

Table 4 on page 58, shows the EE market characteristics, constraints, drivers and trends. Whilst
the ESCO model is common in all markets in Brazil, India and South Africa adaptations are
necessary due to state administration of the market and the lack of funding support. The
model has to be adapted to accommodate the role of the state guarantee programmes such as
the state credit agency BENDES in Brazil in terms of addressing the guarantee requirements by

banks. This model is still in formation in India and similarly in South African.

The introduction of the SOP by the South African Department of Energy, will hasten the
participation of banks by their securing a portion of the cash flows {DOE, 2010a). South Africa
has more choice in terms of funding models than India and Brazil;, however the options are
wider in the USA and UK markets, due to the advanced financial markets and support by
Government. In the UK the main models is the market mechanism of White Credits awarded for
reducing energy consumption [Department for Business Enterprise & Regulatory Reform,

(BERR), 2008).
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USA market constraints relate to monitoring and evaluation limitations, perhaps having become
inflexible over the years, and to the strong procedures for the acquisition of contracts in the
huge government public markets (USDOE, 2010; Johnson Controls, 2009). In Brazil, the
administration by government of the process was meant to streamline the processes but the
government participation through state owned enterprises is a hindrance to the development
of ESCOs (Poole and Meter, 2006). In India, uniquely the State is modestly involved and rather
indirectly through legislation {Thukral, 2006). It seems therefore the South African programme
is adopting an approach similar to partly as in Brazil, where the banking system reluctance as
well as state interventions seem to be the key constraints. In particular, the South African
banking system has taken a selective and slow approach to EE projects, hence the inducement

by government to a secured cash flow, through the SOP rebate system (DOE, 2010a).

The market drivers for the EE markets are similar for Brazil, India and South Africa in that the
state controls the ESCO’s in terms of accessing the large Government public sector market and
the State has instituted rebate programmes. However a striking difference is the low price of
power in South Africa and India when compared to Brazil. Researchers have established that
low prices do not encourage the development of EE markets {McKinsey and Company 2009). In
Brazil, India and South Africa the prices have stubbornly remained relatively low despite the
high demand leading to the power shortages, unlike USA and UK markets. {Eskom, 2010; DOE,
2010b, Bertoldi, et al, 2007).

The market trends in USA and UK business are operations related and define requirements for
higher efficiencies by project sponsors in particular for new buildings market {Barbose, et al,
2009; Haydock and Arbon, 2009). The EE market trends for projects in South Africa, India and
Brazil relate to state interventions to encourage the EE markets typically the BENDES -
PROESCO guarantee intervention scheme in Brazil, to encourage direct lending from banks, or
the SOP and guarantee scheme or policy framework to kick start the EE market in South Africa

and India respectively (DOE, 2010a; Thukral, 2006).
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5.2 Energy data analysis

The key energy data is reviewed for USA, UK, Brazil, India and South Africa, for purposes of
contextualizing the broader energy platform onto which EE efficiency is usually inserted. The
relevance of generation capacity is that it points to the quantum of energy available post EE
interventions. An accepted range of between 10-40% of national capacity may become

available should the interventions materialize (McKinsey and Company, 2009).

Table 5. Energy Data Analysis

Energy Market USA UK Brazil India South Africa
Total installed capacity | 994.9 85 96.9 160 43
(Gw)

Total generated power | 4,157 369 437 761 240
per year (Bkw)

EE Market size billion 235 137 20.2 40.6 8
(kwh)

Consumption per capita 308 156 51.2 17 111
million (Btus}

Generation entities multiple | multiple | 1 (dominant) | State (dominant) 1 dominant
Price S per kwh 0.11 0.20 0.17 0.09 0.07

Source IMF, 2010; EIA, 2010
Table 5 indicates that the South African market is the smallest of the 5 markets considered in
terms of the cited potential size of EE market at about 8,bkWh capacity per annum over the

next 10 years (Eskom, 2010}, followed by Brazil, India, UK and USA.

Importantly the price of power is lowest in South Africa followed by India and the USA. The
presence of a dominant state utility under which power is generated, and all EE programmes
managed is similar in India, Brazil and South Africa. These same countries have recorded
periods of power shortages. Furthermore the same countries are set on a path to significantly
increasing energy demand (Poole and Meter, 2006; Eskom, 2010). South Africa’s energy
profile, national energy price increase strategy, current low energy , single dominance of state
power entity are remarkably more aligned to India and Brazil, than to the USA and UK. These
parameters are the factors that determine which model may be successfully adapted for use

and funding for EE projects.
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53 Macro data analysis

Macroeconomic indicators point to the influence of fiscal policy and monetary policy {interest
rates, exchange rates and inflation}, on all markets activity. These factors are key determinants
of EE market dynamics. Energy prices are linked to demand or consumption of electricity and
the costs of financing EE projects are certainly determined by interest rates. Given that EE
projects investments must compete with other company projects, the ultimate determinant for
investment in EE projects is the expected returns (return on investment). Whilst the EE project
cash flows may be reliably predicted the ultimate returns derive from the market factors
especially each individual company’s weighted average cost of capital (Firer, et al, 2008). The

determinants of cost capital are the cost of the weighted debt and the cost of weighted capital.

The key factors therefore for the countries considered include GDP per capita reflecting on
possible consumption patterns or energy demand, inflation in relation to unit costs of power as
well as the viability of implementing EE projects. Similarly government revenue (tax level) and
expenditure on infrastructure determine the interest rates through the supply and demand
influence of the infrastructure spend. Energy price levels provide an important incentive for
energy efficiency improvements. Pricing reforms which lead to energy prices increases are

considered as a major factor encouraging the success of many EE markets.

Inflation is significantly high in Brazil, impacting negatively on local borrowing terms and hence
an impediment or barrier to the implementation of EE projects. On the other hand in South
Africa the inflation rate is low and energy price levels are significantly still lower, perhaps
explaining the late development of the EE market in South Africa. A range of factors has
enabled the development of a successful ESCO industry in various countries such as the USA,

and UK, in particular the high prices of power per kilowatt hour.

Gross domestic product and consumption per capita indicates the levels of development and
also points to intensity of infrastructure from where potential EE savings may emanate. High

GDP levels imply higher levels of country development hence a bigger EE market such as the
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USA and UK and Brazil. From a consumption per capita basis South Africa is similar to India as
per data Table 6 below. Government commitment to energy efficiency is important for ESCO
success and specific programmes and policy tools for energy efficiency can facilitate the
development of EE market to achieve the levels of efficiency such as is reported in the USA
markets. Governmental leadership or at least commitment to EE is important for EE markets
development. To the extent that government gross debt as a % of GDP may reflect liberal
borrowing policies, that may hinder further rebates to EE projects, it would seem South Africa
compares well with all the countries considered and therefore the failure of the macro factor to

indicate impact on EE markets development.

Table 6 below shows the macro factors impacting on EE markets. The factors are inflation rate
as linked to interest rate changes, government monetary policy, government fiscal policy and
expenditure. These factors are the determinants of the ultimate value of any project through
their impact on discounted future project cash flows from energy savings. Finally, specific to
each company the macro factors impact on firms to effect different levels of business and

financial risks per each project undertaken (Blanchard, 2009).
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_'_I'able 6. Key macro indicators USA, UK, Brazil, India, and South Africa

| Cou Deseriptor | Units Scale 2008 2008|2010 2011 | 2012
USA GDP uss$ Billions 14,369.08  14,119.05 14,624.18  15,157.29  15,024.69
GDP/capita US.$ Units 47,155.32 4593447 47,131.85 48,367.29 50,040.09
Inflation Index 215.247 214.549 217.59 219,875 222.857 |
Inflation % change 3.916 -0.324 1417 0,958 1.358
Population Parsons Millions 304.718 307.374 310.282 313.249 31824
Gowt income % of GDP 32.383 30.37 30.324 31.498 33.052
Govt_exp % of GDP 39.053 43.254 41409 41163 39.71
UK GDP u.s.$ Billions 2,679.01 2,178.86 2,258.57 239548 2,497.56
GDPlcapita Us. $ Units 43,651.55 35257.45 36,298.3%9 38,239.51 39,802.74
Inflation Index 108.5 110.8 114211 117.084 119,085
Inflation % change 3.628 212 3.078 2,525 17
Population Persons Millions 61.373 61.798 62222 62.644 63.065 |
Govt income % of GDP 37.171 36.909 36474 37.158 37.628 |
Govt exp % of GDP - 42,675 47167 46.645 45.235 43.994
Brazil GDP u.s.$ Billions 1,635.52 1,574.04 2,023.53 2,192.96 2,326.81
GDP/capita Us. § Units 8,625.58 8,220,386 10470.80 11,249.82 11,830.71
Inflation Index Million 315,296.9  330,742.9 347,252.0 3833841 380,251.6
Inflation % change 5.672 4.889 4.992 4,846 4.642
Population Persons Millions 189.613 191.481 193.253 184,933 196,526 |
Govt income % of GDP I' i 36.647 : 36.092 38,318 36528 36.555
Govt exp %ofGDP | 37.956 39.331 . 38018 37.768  38.213 |
India GDP us.$ Billions  1,26062  1,236.94 | 143002 159839 176220
GDP/capita Us.§ ' Units 1,086.48 1,031.59 1,176.06 1,296.68 1,410.64
Inflation Index - | 141667 | 157.083 177798  189.653 198555
Infiation % change | I 8.349 ! 10.882 13.187 6,668 4.693 |
Population Persons Millions 1,182.08 4,199.06 1,215.94 1,232.68 1,249.28
Govt income % of GDP o714 ] 18.907 18,709 19.853 20.323
Govt exp % of GDP 27158 j 28.534 | 27884 28186 20496
SA GoP US.$ Biions | 27677 | 207219 35444 368474 384426
GDP/capita us.§ Units _ 5,684.68 A 5,823.58 7,100.81 7,249.41 7.520.52
Inflation Index | 1e0008 | 171387 | 180828  1et.458  z02.088
Inflation % change SR | — 11_504: 741 5.564 5.823 5.552
Population Persons _I_hﬂlli_on_s | 48.687 49.32 49.912 50.511 51.117
Govt income  %ofGDP | 28.937 26.901 26.524 271.048 27.562
Govt exp % of GDP 29.397 32.067 32.316 31.546 30.648

Source: IMF, 2010; Grey= projections.
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5.4 Recommended model for EE market in South Africa

5.4.1 Project Finance

Project finance is defined by Dentone Wide Sapte (2004}, project finance legal specialist as;
“any borrowing to finance a project, which is made by a single purpose company
whose principal assets and business are constituted by that project and whose liabilities
in respect of the borrowing concerned are not directly or indirectly the subject of a
guarantee, indemnity or any other form of assurance, undertaking or support from any
member of the group except as expressly referred to in the agreements”.

The overriding aim behind citing this rather complex definition is to make it clear that the

repayment of the loan in question is expressly limited to the assets of the project being

financed; this perception could be the route to attempt the complex EE projects in South Africa,

given the developmental nature of the market and the complex dynamics.

The IFC ad AfDB paper {2010} cites that South African Financial Institutions are hesitant to
provide energy efficiency financing as a specific product line since they associate such funding
with higher transactional costs as a result of their lack of experience with the technologies and
market opportunities, and the need for a more specialized approach. Financial institutions will
point to complicated reporting requirements on technical details as one component of
increased costs for them and their clients. Additionally, banks do not typically have internal
resources to evaluate such reporting from their clients and don’t have scoring systems adjusted
to the additional requirements; nor are their marketing staff trained to provide detailed

product information or identify clients that are appropriate for energy efficiency projects.

The bottom line is that banks perceive the transaction (agency) costs associated with EE
transaction as too high and not warranting the returns achieved. As a result of these
transaction costs hurdles, real and perceived, banks have literally avoided championing the
financing of EE projects, preferring to funding projects based on sponsor company’s balance
sheet {i.e. using traditional corporate finance structures}. This perhaps reflects the costs of

information asymmetry in the South African EE market (Esty, 2003).
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An approach to address this problem may lie in project finance based structure. As argued by
Esty (2003, project finance structure reduces the cost of agency conflicts (caused by
information asymmetry) and it reduces the opportunity cost of underinvestment due to

leverage and incremental distress costs in sponsoring companies (Esty, 2003}.

Project finance structures targeted at minimizing transaction costs are a possible option to
financing EE projects in South Africa, given the rebate additional cash flow, rebate that may be
used to improve project returns. The contractual structure in project finance has four major
contracts governing the supply of inputs; firstly, expertise and service level agreements;
secondly purchase of outputs (known as off-take or purchase agreements) in the case of EE
projects the energy savings ideally to be contracted for a period exceeding the tenor of any
borrowings; thirdly, project construction including equipment and engineering and
procurement input, and finally, operations supported by maintenance contracts (Denton Wilde

Sapte, 2004; Esty, 2003).

Figure 9. SPV based project finance structure for EE markets in South Africa
Contractor Direct
- 35 D Qi&emem
Construction i =
Cmmpmen) o
Shareholders’ Special Purpose .
\_ Agreement Vehicle
Securnty
Trustee
[Sharenoicer | ske
Security
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Source Denton Wilde Sapte, 2004
Figure 9, above shows the project finance model which illustrates different specialist

agreements with different parties; each party is allocated the risk that they best disposed to
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handle. The sponsors are separated from the project company or Special Purpose Vehicle (SPV).
Construction is handled through an EPC contract allocated to specialist, security is allocated to
security trustee on behalf of lenders, sales are signed and secured through off-take agreements

and shareholders for SPV are bound by shareholder agreements.

Through risk allocation and contractual binds, project finance reduces asymmetric information
and the structural framework and components fit well in a project Special Purpose Vehicle,
isolated from the sponsor assets and operations. The structure if well designed can reduce net
transaction costs and improve investment returns. Project finance is literally financing assets
separately from other company activities and can clearly improve information flow. The key to
understanding why project finance creates value is to recognize that firms bear “deadweight
costs” (DWC) when they invest in and finance new assets. These deadweight costs namely
(transaction costs, agency costs, distress costs, information costs, and taxes) result from capital
market imperfections (Esty, 2003). Project finance with its separate incorporation, shields risk
averse managers (lenders) in sponsoring firms from bad outcomes at the project level more
effectively than corporate finance (Chemmanur and John, 1996; Brealey, Cooper, and Habib,

1996}.

Cash flow is the key driver in project finance, thus unique to South African EE markets, is the
additional rebate currently under SOP offer which should motivate banks to invest in EE
projects. The rebate rate is determined by the long run marginal costs of supply or estimated
subsidies necessary to attract commercial bids (NERSA, 2010). The SOP currently is a
mechanism to acquire demand side resources energy savings by offering a predetermined rate
for demand savings and annual energy savings. The SOP will be funded by the national utility
and funds made available to project developers (ESCOs) to initiate projects. The project
developers would be paid a performance based incentive per kWh of achieved savings. The
rebate takes into account the avoided cost summed as avoided cost due to deferment of
installed capacity plus the avoided operating cost plus the avoided primary energy cost less

management and marketing cost. The current rebate rate is R0.5404/kwWh (DOE, 2010b).
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This paper suggests the adoption of the project finance model on the basis of a review of the
major market drivers and constraints for the South African market. The model maybe adopted
for the South African EE market, were currently three financing models are under trial namely
shared savings (ESCO), own resources and on balance sheet term loans. Further enhancements
include mixing funding sources, structuring payment schedules, credit rating and seeking out
tax credits rebates and other government incentives, these could improve EE project

investment profiles.

5.4.2 Discussion of the model in the South African context.

The markets reviewed have different barriers to implementation of EE projects and these
barriers are related principally to information availability and interpretation of EE projects
benefits. Lender reluctance is predominant in developing EE markets and it seems there is a

compelling justification for EE policy interventions in these markets.

In the South Africa there is evidence of a renewed focus on EE from a policy support and
regulatory framework perspective as highlighted earlier. The evidence suggests that
transformation to a more energy productive economy is an imperative with policy makers and
business leaders effecting the transformation through market dynamics and policy change. The
rising energy prices are a key driver for the EE market, with Eskom having been granted
increments of 24.8%, 25.8% and 25.9% in 2010, 2011 and 2012, respectively. South Africa’s
historically low electricity prices, resulted in the underdevelopment of the EE market. This has
been due to long payback periods for investments in long-lived energy efficient equipment
{e.s., HVAC systems, appliances, motors, and drives). Even within non-energy intensive
industries, EE projects that are independent of larger capital investment programmes are often
small in nature as a result; the easily accessible returns from such projects do warrant
management attention given their limited impact on the overall company bottom line.

The four key factors triggering EE investments in most markets are, firstly, technical capacity by

ESCOs to carry out the EE projects and within close proximity of the EE markets, secondly,
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availability of financing mechanisms using internal funds as well as external funds (debt or
equity), thirdly, incentives from national or regional authorities for implementers of EE projects,
and finally, profit for the implementing ESCO or pressure from demand to energy supplier and

EE project size, enough to warrant cost recovery.

In South African, Brazil and Indian markets there is a lack of suitable financing arrangements,
incentives or return justifications for financial institutions to develop products suitable for
financing EE projects. In these markets typically financial intermediaries assess the sponsor
companies on their past overall financial performance and do not consider the expected
improvement in net revenue (via reduced costs) which results from installation of new energy
efficient equipment as material. Consequently, financing terms can be restrictive and
unattractive for borrowers targeting EE projects. These observations explain the slow and low

uptake of the EE projects in these markets.

The South African financial markets currently exploit project finance techniques to fund non EE
projects which projects are materially bigger than the average size of EE projects. The costs
associated with the project finance appraisal process may hinder application of project finance
structures to EE projects. Trends observed in the UK and USA markets include the clustering of
small sized EE projects into, an SPV which then applies for a global project finance facility for

the suite of EE projects.

In order to promote the development of the ESCO industry, demand for EPC is needed, which
can be created significantly by the public authorities as in the USA and UK. In the case of South
Africa the EE market demand can be created by government taking a lead position in
implementing EE projects in all its own stock of buildings. This may provide the catalyst to
stimulate the general market and encourage the development of similar activities by the
private sector. Evidence in the South African market suggests this approach has been adopted,
selectively and on minimum Eskom EE and DSM programmes, with a need to expand it to the

entirety of EE projects.

Page 68 of 81



Programmes to raise awareness and to sufficiently support lenders on technical assessment of
ESCO, can add as additional spurs in resolving the information asymmetry composite, leading to
the support and sustainable development, of the EE market particularly in the private sector.
This would be so because as discussed energy performance contracting requires deep know-
how of energy, financing, buildings, and industry processes to be successful and more so within
the project finance model. Measures to support the local/ national banking sector are of crucial
importance in terms of creating a local banking system open and willing for EE financing aiong

the same lines as the USA and UK markets.

The major hurdle for banks in South Africa as in Brazil and India is that they do not fully
understand the EE industry hence the perception of the industry as a risky business. Banks
prefer instead to fund the projects on predominantly asset-backed basis. Therefore,
information dissemination and capacity-building are important for bankers as well as for ESCOs
to help the former understand EPC and teach the latter how to deal with banks or financial
institutions. This has been noted by the major development finance institutions in South Africa
such as the IFC and AfDB who are only beginning to directly intervening in many EE markets by
providing funding to South African financial institutions for specific deployment into EE

markets.
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Chapter 6: Conclusion and recommendations on South Africa EE Market

In conclusion government action through policies and laws is crucial to promoting the
advancement of EE industry. However, legislative acts alone are not sufficient to ensure that
resources are being used rationally to maximize the public interest in energy-related services.
The ultimate EE initiatives must be market driven and based on projects viability and on a
project finance model. In order to achieve such maturity the programme management and
appraisal review processes, including meaningful stakeholder participation, are needed in order

to successfully manage EE portfolios, particularly in a developing EE markets.

In South Africa the main aspects that require special attention to improve the performance of
the policy initiated Standard Offer Programme are firstly, good governance practices applied to
the administration and coordination of programme resources and efforts, secondly improved
collaboration in, and leveraging of more resources for, energy efficiency activities and finally,
program moenitoring and independent appraisal of implemented projects. These parameters are

similar to what is required for the success of a project finance model.

Notably there is no single market for EE services, instead the markets consist of hundreds of
intermediaries and as a result many issues in these markets must be addressed in a highly
disaggregated fashion with due considerations for the individual submarkets. The markets are
not developed and therefore in the interim, multiple approaches should be tailored to
particular circumstances to be successful. Since technology and institutional change is an
enduring feature of EE markets, public policy must constantly be reviewed for continued
appropriateness. The existence of market barriers provide the justification for policy
interventions in developing EE markets. However a clear understanding of the markets and
detailed investigation of the key drivers of the markets is an integral component of the

effectiveness of the interventions.

A recommendation for direct EE industry support by national government through policy is

strongly recommended. In particular ESCO, should be supported through participation in the

Page 70 of 81



public institution market, this is so because that ESCOs are important anchor partners in EE,
clean energy, sustainability and climate change mitigation initiatives in South Africa. It is
especially so, if the ESCO has a proven track record of developing comprehensive projects that

utilize energy efficiency, onsite generation and renewable energy technologies.

There is increasing interest and awareness in EE and clean energy in the market with most
corporate and public authorities pursuing either sustainable energy or climate change
mitigation initiatives. Given the ESCO long-standing relationships and track record with many
institutional customers, they are well-positioned to work with corporates, their energy
managers, and financial institutions in order to develop EE projects, and so they deserve key

initial support through rebates or the correct legislative environment.

A further recommendation is made for use of project finance based risk sharing models that
reduce the net cost of financing EE assets by reducing transaction costs. In particular lenders
may use project finance models to reduce costly agency costs and the opportunity cost of
underinvestment in positive NPV assets. The model demands key due diligence processes, key
contractual arrangements, special purpose vehicles as well as security vehicles that give
comfort to lenders. The recommendation is based on the facts about the South African market
which require a risk sharing model that aligns risks to parties best suited to deal with the risk,

this is the cornerstone of project finance model and its stringent due diligence processes.
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