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Asian Development Bank
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SEZ Special Economic Zone

SME Small and medium enterprise

SPV Special Purpose Vehicle

t-CER temporary CER, otherwise known as an A/R CER

tCO,e Tonnes of carbon dioxide equivalent

UNEP United Nations Environment Program

UNFCCC United Nations Framework Convention on Climate Change
USA United States of America

VER Voluntary Emissions Reduction

WTO World Trade Organisation

Note

In this paper, A$0 refers to US doll ars
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1 Introduction

Climate change, the need for countries to develop alternative sources of energy, to promote
energy security and diversity, and to use the energy supplies they have more wisely are
driving investment in renewable energy, energy efficiency, and clean energy technologies,
col | ectldav en gr giy o h e Uni t e dcentNfautth mempod on thee Global
Environment Outlook” plainly illustrates that nations globally are not doing enough, at a fast
enough pace, and on a sufficient scale to make headway against accelerating environment
impacts and threats from climate change. If countries are serious about combating this
problem, the public and private sectors need to answer the call. The scale, breadth, and
depth of the need and linkage that energy has with all aspects of our economies, means that
there is also tremendous opportunity to both invest in and benefit from clean energy.

This Reference Guide is intended to identify and discuss the issues that are likely to be
faced by Export Credit Agencies (ECAs) and Export-import Banks (EXIM Banks) when
seeking to support clean energy exports, imports, and investments, including through
financing and risk absorption and risk sharing structures.

The paper also seeks to provide insight on how to assess and structure these investments
as well as a review of complementary insurance products and traditional ECA and EXIM
Bank products in the context of the clean energy sector. We also make a number of
recommendations regarding the potential for expanding ECA and EXIM Bank products
specifically relevant to the clean energy sector to facilitate broader investment in the sector.

ECAs and EXIM Banks have a critical role to play in supporting equipment suppliers,
exporters, importers and investors to bridge financing gaps that currently hold back the
development of the clean energy sector and prevent it from achieving the accelerated growth
the world needs in order to avoid dangerous climate change.

NGl obal Envir onBrewitr o@umteino o kf:or D el &Jhitedp Nadoms Bnvirdni@datO
Programme, 25 October 2007.
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2 Clean Energy in Context

2.1 What is Clean Energy?

In the context of this paper, clean energy is defined broadly as any supply- or demand-side
energy activity that results in reduced greenhouse gas (GHG) emissions compared to a
fbusi ness ese. Qeanueadrgy is then further divided into three useful segments,
each with its own unique investment characteristics:

A Renewable Energy: Energy generation from a renewable source.

A Energy Efficiency: Demand-side and supply-side activities that increase the
efficiency of an energy system by getting the same or more work from reduced
energy inputs.

A Clean Technology: Emerging technologies and processes that support the evolution
of clean energy and can be applied in delivering renewable energy and energy
efficiency investment opportunities.

The clean energy investment market is maturing rapidly and, in 2006 it came of age with
$100 billion of investment in the industry sector globally (see Section 2.2.2)2. A large
proportion of the future growth opportunity in this sector will come from Asia, in particular,
developing Asia.

Climate change presents humanity with a major challenge. At the same time, it presents
business and private capital with an opportunity, which may become one of the largest
commercial opportunities of our time: investing in clean energy and low carbon alternatives.

The United Nations Framework Convention on Climate Change (UNFCCC) estimates that
presently 86% of investment to the clean energy sector comes from the private sector. It is
clear that the private sector will continue to provide significant impetus, investment and
leadership to the sector. Regional governments also need to provide leadership to facilitate
investment to their economies by ensuring appropriate policy and regulatory frameworks are
in place to support and encourage that investment.

ECAs and EXIM Banks stand at the crossroads of trade and investment flows and have an
important role in filling financing gaps to promote clean energy investment and related trade
activity. Development Financial Institutions (DFI) can provide important collaboration and
cooperation with ECAs and EXIM Banks in these areas.

2.2 Scale of the Investment Opportunity

2.2.1 Demand Growth

Asiabs energy demand growth wil/l eclipse

Energy Agency (IEA) in its World Energy Outlook 2006 predictsi n it s HAreference

that primary energy consumption in Asia will increase 89% over 2005 levels by 2030. Under
this scenario, developing Asia will require about $4 trillion in supply-side investment for
electricity sector investment alone®.

In order for the world to sustain such growth, clean energy solutions will need to be
aggressively applied to address this demand.

2 SEFI and New Energy Finance, June 2007.

8 IEA, World Energy Outlook 2006, 2006. Paris.
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There are excellent prospects for clean energy to have a significant role in the global energy
mix. A projection to 2050 made by Deutsche Shell indicates that they expect clean energy
technologies to contribute roughly one-third of the global energy supply and that clean
energy will be the fastest growing source of energy (see Figure 2.1).

Figure 2.1: Projected Energy Sources to 2050
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This, taken together with strong governmental and private sector interest, assures that clean
energy must have an important position in ECAs and EXIM Banks planning in terms of the
development of products and services and balance sheet allocation to facilitate investment in
the sector.

2.2.2 Clean Energy

In 2006, global investment in clean energy alone reached $100 billion. New investments in
clean energy (including technology investments) were estimated at just over $70 billion while
merger and acquisition (M&A) and buyout transactions made up the balance $30 billion*. In
addition, the global carbon market grew to an estimate aggregate value of $30 billion®.

Increasingly, national policy targets across the globe are aiming for significant contributions
from renewable energy in the overall supply portfolio. The EU has adopted a @20
program (20% renewable energy contribution by 2020). At least 23 states in the United
States of America (USA) have equally (and in some cases even more) aggressive targets.

4 Ibid note 2.

> world Bank, State and Trends of the Carbon Markets 2007, May 2007.
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Asian governments have also established renewable energy policy targets (see Section

2.4.1). A recent Asian Development Bank (ADB) report estimates that 40% of electricity

generation capacity investment in Asia will need to be made in renewable energy
infrastructure to 2020inor der t o achieve a 20% participation
energg/ supply mix. This represents annualized investments of approximately $50 billion to

2020.

A substantial proportion of the investment capital flowing into Asian energy supply
infrastructure over the next two to three decades must be dedicated to clean energy and low
carbon investment alternatives. Existing technologies can deliver much of the necessary
GHG reductions required, but to do so, capital flows into Asian clean energy investments
must be scaled up. The clean energy business opportunity arising from this challenge is
obvious.

It is no coincidence that the urgency to address spiralling GHG emissions in the energy
sector has led to a boom in investment in the clean energy sector globally. Clean energy
investment is already attracting significant investment capital flows into specific markets.
However, the majority of this capital has been allocated to Organisation for Economic Co-
operation and Development (OECD) marketsd principally the European Union (EU) and the
USAO where policy makers have introduced a mix of incentives and regulations that are
consistently applied to provide a predictable and stable operating environment over
investment life cycles.

Figure 2-1: Historical and Prospective Investment in the Clean Energy Sector

e J‘
i ,1|| United States i _I
i

-J_-'— —_— -
ri -4 80025 | E.3
5456 L0250, -
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Source: UNEP-SEFI and New Energy Finance, June 2007

The United Nations Environment Programme (UNEP) predicts the global market for
financing clean energy technologies could reach $1.9 trillion by 2020 and that the global
GHG emission trading market could reach $2.0 trillion by 2020. The introduction of a
mandated clean energy target of 20% across Asia would lead to almost $1 trillion in clean
energy electricity generation investment in Asia alone by 2030. Such targets are not
significantly beyond the present agenda in Asiz:

6 Josh Carmody of the ADB and Duncan Ritchie of Aequerof r om t heir paper Alnvesting in

Low Carbon Alternatives in Asiao, published((Seey the Asi an
www.aequero.com/media).
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China (PRC) has set a target of producing 16% of primary energy and 20% of power
generation capacity from renewable sources by 2020. Moreover, energy ministers of the
Association of Southeast Asian Nations (ASEAN) have agreed to a target to achieve 10% of
power generation from renewable sources by 2010. (See Table 2-1).

Figure 2-2: Global Investment in Clean Energy

$100.4bn
$29.5bn

$9.3bn $70.9bn
$27.9bn*

$7.2bn $337bn

$9.1bn

$10.3bn*
$7.1bn*

VC/PE Corp Technology Small-scale M&A
~ RD&D & Equipment projects /MBO

Public Gov't Asset Total Total

Markets RD& Finance Investment Deals

Source: SEFI, 2007 New Energy Finance.

M&A = merger and acquisition, MBO = management buyout, RD = research and development, RD&D = research,
development, and deployment, SEFI = Sustainable Energy Finance Initiative of the UNEP, UNEP = United Nations
Environment Programme, VC/PE = venture capital and private equity, $ = US dollars * based on NEF Desktop
database.

Sufficient capital is available from the private sector, including the global capital markets, to
meet the energy supply infrastructure required globally by 2030 (about $20 trillion). Private
capital will also flow to clean energy investment, provided the investment environment is
conducive to attracting that investment. The growth in clean energy investment between
2005 and 2006 was 45%. In the same period, the carbon market grew by 177%. This rapid
growth demonstrates how quickly private investment flows will respond to positive
institutional and regulatory changes and of the increasing interest of private capital in the
clean energy sector.

2.2.3 Carbon Markets

While investment in clean energy infrastructure is an important market in its own right, a
review of the clean energy sector would not be complete without a discussion of the
evolution of the carbon market, which continues to expand rapidly.

The international carbon market has evolved from the Kyoto Protocol made under the
UNFCCC. Under the Kyoto Protocol, Annex 1 signatory countries reached an accord to
reduce their carbon emissions below by an agreed amount below their baseline emissions
levels in 1990. With a view to addressing their carbon reduction commitments, European
signatory governments, responded by establishing on 1 January 2005 the European Union
Emissions Trading Scheme (EU ETS), an EU-wide cap-and-trade market for carbon
emissions.

Under the EI ETS each European Union (EU) member state agrees the total amount of CO2
emissions that can be generated with reference to its obligations under the Kyoto Protocol.

The Asian EXIM Bank Forum 12 of 80 November 2007
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The total guantity of emi ssions is set out [
(NAP) which must be submitted to the EU Commission for acceptance. The permitted
emissions are then allocated to large emitters in regulated industries (i.e. relatively intensive

GHG industries that fall within the gambit of the Kyoto Protocol (and, therefore, by the EU

ETS) such as the power sector) in the form of European Union Allowances (EUA).

Regulated entities are required to monitor and report their CO2 emissions during the year
and must surrender EUAs equivalent to their total emissions. Trading is facilitated under the
EU ETS between entities that have failed to operate within their emissions constraints and
those that have more EUAs then they require.

The EU ETS also recognises Emissions Reduction Units (ERU) and Certified Emissions
Reductions (CERs) generated under, respectively, the Joint Implementation (JI) and the
Clean Development Mechanism (CDM) of the Kyoto Protocol.

The CDM has specific and direct application to clean energy projects in Asia. Article 12 of
the Kyoto Protocol defines the purpose of the CDM as:

A Assisting parties not included in Annex 1 (essentially developing countries) in
achieving sustainable development and in contributing to the ultimate objective of the
Convention (UNFCCC); and

A Assisting parties included in Annex 1 (developed countries) in achieving compliance
with their quantified emissions reduction commitments.

The CDM, therefore, enables entities developing CDM qualifying project activities to qualify
for CERs that may be traded with counterparties that have emission reduction obligations
under the Kyoto Protocol, including participants under the EU ETS.

The Kyoto Protocol, specifically the CDM, therefore provides the opportunity for project
sponsors in developing countries to access a supplemental income stream from the sale of
CERs to buyers in developed countries. This is essentially an export transaction that
generates foreign exchange earnings for the project and, therefore, the exporting country. A
more detailed discussion of CERs and other carbon instruments applicable to Asian projects
is contained at Section 5)

According to the World Bankdés report, State of
carbon investment and trading was $30.0 billion in 2006, up from $17.0 billion in 2005. The
World Bank predicts that by 2020, the global carbon market could reach $2.0 trillion.

Dedicated private carbon funds have raised nearly $12.0 billion to fund carbon investments,
including the acquisition of carbon asset positions. Despite the growth in emissions reduction
investments for purposes of trading, the market is expected to expand exponentially in the
coming years to meet compliance requirements and anticipated tighter emissions levels
mandated by countries around the world and, potentially, under a successor agreement to
the Kyoto Protocol.

Firming carbon market prices will play a critical role in cementing the future of investment in
clean energy. Stable and robust pricing for carbon will be required to assure predictable and
low variability in respect of carbon income streams to encourage additional investment in
carbon-reducing investments and begin to make carbon income a more dependable basis
for project financing. Currently, despite o6additionalityo
investors and lenders still tend to view carbon cash flows as supplemental to the underlying
project economics rather than being an integral part of them. Development of stable policy
regimes and certainty over the future of the Kyoto Protocol will be needed to provide a more
reliable carbon price signal for clean energy investments before project investors and
financiers will be able to rely on carbon income streams as part of the base investment cash
flow.
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2.3 Where are the Opportunities in Asia?

There are numerous opportunities for clean energy sector investment throughout Asia.
Increasingly, as investments in enabling technology, clean technology manufacturing
capacity and technical services are made regionally, there will be growing opportunity for
intra-Asia trade in equipment, services and capital investment in the clean energy sector.

Each country has its own specific endowment of renewable energy resources dependent on
climate, terrain, weather, etc. The opportunities for technology development are more
diverse with growing supply centres developing in India and China in addition to more
traditional technology suppliers such as Korea and Japan. An illustration of Asian clean
energy investment opportunities is provided in Figure 2-3.

Figure 2-3: Clean Energy Investment Opportunities in Asia
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Source: AeQueRro, 2007

It should be noted that current and immediately viable investment potential exists throughout
Asia in the energy efficiency sector. By their nature, energy efficiency investments serve to
deliver the same work or benefit of energy use for less energy input. Accordingly, energy
savings achieved goes directly to reducing costs and carbon emissions. Most energy
efficiency investments require relatively low capital expenditure, can be implemented
relatively quickly and, therefore, typically have very short payback periods. This is
particularly true for high energy cost markets.

A further advantage of energy efficiency is that it does not require implementation of any
special policy or regulatory mechanism to make it viable; the current economics of energy
efficiency investment are, generally, already viable on a stand alone basis.

2.4 The Clean Energy Challenge in Asia

Against a backdrop of high hydrocarbon prices and growing energy demand, Asian countries
are realizing that renewable energy sources can be an important part of their overall energy
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mix. Most Asian countries, by virtue of their agrarian focus, have an abundance of biomass-
based energy resources. These resources have the advantage of a) being locally derived, b)
leveraging existing farming operations, c) providing significant employment opportunities,
and d) providing fuel sources denominated in local currency. These agricultural products and
agricultural waste streams can provide sustainable inputs for biomass and biogas power
generation. In countries with good wind or insolation7, wind power and solar technologies
have a role to play for both on-grid and off-grid applications. Certain countries in the Asia
region also have opportunities to harness geothermal and hydrological sources for clean

energy supply.

In the archipelago nations of Indonesia and the Philippines, the island nature of their
electricity supplies in many locations currently defaults to diesel or fuel oil power generation
at the extreme ends of the grids. This source of energy is both highly carbon intensive and
increasingly prohibitively expensivei although in some countries the true cost is often
camouflaged by subsidy regimes, something prevalent in much of Asia. Clean energy
sources are already cost competitive in regions that are highly diesel or fuel oil dependent.
Clean energy is, therefore, increasingly a logical alternative and/or supplement to grid
electricity supply as well as for off-grid applications. Moreover, biomass or biogas power
generation of sufficient scale can compete with mid-to-peak load generation in most markets
in the region.

There is also a commensurate need for smart energy use choices throughout the region.
More economic benefit needs to be created from given energy inputs. China and India, while
making strides to reign in energy intensity, still use three-to-five times as much energy inputs
to produce $1 of GDP than their Western counterparts. It is economically unsustainable to
maintain high energy intensities at a time when the cost of those inputs is increasing. It is
also unsustainable environmentally given the carbon impact particularly in markets such as
China and India where the carbon-intensity of energy generation is relatively high. The
technologies are availablei many at already economically justifiable pricingi to increase the
efficiency of energy use.

Figure 2-4: Projected Direction for Natural Gas Price in Thailand
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Clean energy will increasingly play a critical role in the overall energy mix in Asia. Given
regional growth trajectories and projected energy demand, Asia represents the largest
growth opportunity for clean energy investment globally.

2.4.1 Asian Clean Energy Policy Initiatives

Increasingly, countries throughout Asia recognize that renewable energy is a requisite
constituent of the overall energy supply mix. Equally, there is increasing recognition of the
important role that energy efficiency can have in reducing the cost of energy supply. Issues
of energy security, diversification, environmental stress, and, increasingly, cost economics
are driving this change.

Further, given the nature of renewable energy fuel supplies, particularly in biomass,
governments also recognize that renewable energy provides the opportunity for significant
employment creation as well as providing a local currency-denominated hedge against
volatile US dollar-linked market prices for fossil fuels.

The policy environment is becoming increasingly conducive to supporting greatly increased
renewabl e energy investment throughoutedwsi a. I nc
capacity globally i s testament t o t hat push.
catapulting it to become a regional leader in renewable energy. Table 2-1 provides an

overview of policies initiatives within the region.

Table 2-1: Selected Regional Clean Energy Policy Targets

Country Target Contribution Target Date
China 16% of primary energy, 2020
20% of power generation
capacity
India 10% of power generation 2012
capacity
Increasing to 20% (proposed) 2020 (proposed)
Indonesia 17% of primary energy 2025
(proposed) (proposed)
Philippines 5,000 MW of installed 2013
capacity (100% increase) or
100m BOE
Thailand 14% of delivered energy 2011
ASEAN 10% of power generation 2010
(@spirationalbtarget)

BOE = Barrel of Oil Equivalent

Sources: China: NDRC, 2006; India: Ministry of Non-conventional Energy Sources, 2005;
Indonesia: Office of the President, 2006; Philippines: Ministry of Energy, 2006; Thailand:
Ministry of Energy, November 2007; ASEAN: EnergyMi ni st er 2005.Me et i ng
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2.4.2 Barriers Confronting Clean Energy Investment

In a recent paper published by the ADB, the authors8 identified the following barriers that will
need to be addressed for the necessary scale of private capital to migrate to the clean
energy sector in Asia:

A Political and regulatory barriers: Political and country risks and government policy
and regulatory risks are key risks that are particularly pertinent to investing in the
clean energy sector in Asia.

Uncertainties associated with the carbon price and the future direction of the carbon
mar ket and regional government sdé commitment
barriers to attracting investment to this sector.

A Early stage development barriers: A primary barrier identified, which impedes the
development of investment in clean energy in Asia, is the vacuum of capital (the
Afcapital gapo) at the early stage in the proc
deficient skill sets among many project developers,thefc api t a l and skill s ¢
in many projects failing in the early stages of development.

A Commercial barriers: A range of commercial barriers also impedes the
development of the clean energy sector. The competition for investment is seen as a
key potential barrier. This sends a strong signal to policy makers to ensure well-
designed regulatory frameworks that enable investors to achieve a rational risk-
adjusted return to attract the necessary investment to achieve a step-change scale-
up in clean energy investment.

Access to cost-effective and sufficiently long-term finance is one barrier that warrants
urgent attention from policy makers and ECAs and EXIM Banks.

2.5 The Role of ECAs and EXIM Banks

Regional ECAs and EXIM Banks sit at the nexus of the clean energy investment opportunity,
creating links between large and small enterprises, importers and exporters, sellers and
buyers, inward and outward investment. EXIM Banks and ECAs need to be prepared for the
challenges and opportunities these investments offer. ECAs and EXIM Banks have a very
important role to play in the clean energy sector by providing finance, risk mitigation
products, leadership, access to markets for small and medium sized enterprises (SME), and
knowledge sharing with regional policy makers.

ECAs and EXIM Banks must leverage their capital resources more effectively to increase
private capital flows into clean energy investment in Asia. They also have an important role
to play by working in concert with DFls, such as the Asian Development Bank, and the
private insurance markets to absorb political and policy risks to give greater certainty to
investors. ECAs and EXIM Banks can also be instrumental in supporting innovative
approaches to applying their products to help overcome the barriers of clean energy project
development.

The balance of this Reference Guide examines the means by which to analyse, fund and
support the special characteristics of clean energy sector investments.

8 ibid Note 6.
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3 Challenges of Funding Clean Energy

The clean energy sector draws heavily from the experience garnered from developers,
contractors, utilities, and policymakers of the fossil fuel-based independent power producer
(IPP) boom of the 1990s. Contractual forms and project risk management are largely similar
to the IPPs. However, issues of project economics, investment sourcing and the promoters
and developers that back this investment are significantly different. This section provides an
overview of the issues the clean energy sector faces.

3.1 Renewable Energy Technologies i Not all are created equal

Clean energy technologies range from the time tested to the cutting edge. With such a
variety of technologies being deployed the risks associated with them need to be carefully
partitioned. It is important that investors and lenders discriminate between proven versus
prototype technology applications so as not to inappropriately restrict, burden or otherwise
discourage investments where the technology is understood and implementation risk is low.
Conversely, ignoring technology risks from newer, unproven technologies holds the potential
to undermine credit quality and support for the sector if projects fail. ECAs and EXIM Banks
can play a key role in assuring that properly tested and certified technologies are deployed
to markets worldwide.

When developing and designing f i nancing facilities, rFomsey
risks need to be taken into account. Construction execution, schedule, testing and
commissioning all get factored into the risk profilei and costi of a project. The key to
investment performance often revolves around minimizing overall investment risk by keeping
construction time as short and construction process as simple as possible in order to
minimize the time to net positive cash flow. Minimized investment cost, interest during
construction and low operating costs are key drivers to robust project economics. It is no
coincidence t hat wi nd power &s popul arity
comparatively short construction timeframes and modular and largely factory-based
component production resulting in relatively low and manageable implementation risk.

Figure 3-1 below provides a relative comparison of development and construction times for
various renewable energy technologies. These are only indicative as study requirements,
national permitting and review processes, construction times, and other issues can vary
widely from project to project, country to country.

Figure 3-1: Clean Energy Project Development and Completion Times

Development Times for Various RE Technology Construction Times for Various RE Technology
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Source: AeQUeRO0, 2007

Ironically, the types of renewable energy projects that have the most predictable and
therefore reliable power production from a uti | i t y 6s ipage Bydre, cbtomass
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geothermali often take the longest to develop, build and commission, and thus appeal to
only a subset of the clean energy investment market.

3.2 Clean Energy Delivered Energy Costs

The majority of national energy pricing paradigms in the world today are skewed towards
fossil fuel based electricity generation. Given that the health and environmental impacts of
fossil fuel consumption are generally not priced into the cost of fuel and given the social
reliance on fossil fuels as the primary transportation fuel source, renewable energy sources
often face unfair price discrimination. This is often exacerbated by subsidy regimes that
favour hydrocarbon fuels. The smaller scale and often higher initial capital cost of clean
energy technologies puts them at a further disadvantage on a delivered energy cost (per
kilowatt-hour) basis.

Governments seeking to promote the participation of clean energy have combated this

paradigm through the introduction of progressive renewable energy policies that use a

number of mechanisms to encourage investment in the sector. In the long-run, however, the

economics of renewable energy sources need to tend toward parity with fossil fuel derived

energy sources in order for clean energy to gain a lasting and substantive position in a
nationd6s overall energy mi x. In a number of ecor
off-grid applications, as noted above, renewable energy power generation is already

competitive with conventional fuels. As oil prices continue to climb, renewable energy that

can provide base load characteristics is going to be increasingly competitive economically.

Figure 3-2 shows the relative per-kilowatt-hour prices for various renewable energy
technologies against approximate base, mid and peak load tariffs for conventional energy
sources.

Figure 3-2: Representative Energy Costs for Various Renewable Energy Technologies
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From Figure 3.2 it can be seen that in many cases renewable energy sources are already
directly competitive with peak power pricing and in some instances can compete at mid-merit
economic dispatch level. However, despite these economic conditions, there is still
reluctance to dispatch renewable energy as part of the general grid based supply mix. This
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is where preferential policy mechanisms (e.g. in respect of dispatch) can be particularly
helpful.

3.3 Policy Support Mechanisms

Beyond nationally or regionally mandated renewable energy targets, well constructed policy
support mechanisms are crucial to the success of renewable energy programs. These
mechanisms are required to assist in shifting the energy sector investment paradigm away
from typically undervalued fossil fuel costsi costs which in Asia do not quantify the costs of
health and environmental damage and, in some instances, are subsidised for political
considerations.

Policy measures may be used to combat the disparities in energy supply cost created by
specific technology selections and artificially low on-grid tariffs paid to wholesalers. Typical
mechanisms used to support renewable energy investment are listed in Table 3-1.

Table 3-1: Renewable Energy Policy Incentive Mechanisms

Mechanism Applications Where Used

Revenue Mechanisms E Feed-in tariffs E EU

ir6top | ined mE oAdde.rso to co E Thailand

energy tariffs

Tax-based Benefits E Production tax credits E USA

iobottom | ine E Accelerated depreciation E India
Quantitative Goals/Limits E Renewable portfolio standards E USA States

T market stimulation by E Carbon cap-and-trade E EU

policy markets

Climate Change E National limits E Annex | countries

i global drivers E State/Provincial E USA States

Source: AeQueRro, 2007

At the international level, a renewal or replacement of the Kyoto Protocol will continue to
underpin investment in clean energy. If constraints continue to be placed on GHG emissions
and those limits are tightened, long-term pricing signals will be provided by the carbon
market which will encourage further investment in low-emission technologies and
infrastructure. In markets with progressive and proactive renewable energy policies,
investment has followed; Germany is a prime example of this phenomenon. While certain of
these policies exist in Asian countries, their application has often been inconsistent and at
times incongruent with the balance of national energy policies. As a result, investment in
renewable energy has been uneven, comparatively slow to develop, or has been
concentrated on specific favoured technologies.

3.4 Scale

The typically small size of clean energy projects provides a barrier to finding cost-efficient
financing mechanisms, particularly from commercial sources. Biomass projects typically use
immediately local sources of fuel stocks since trucking fuels over long distances is often
impractical (due to poor roads) or not cost effective. Biogas projects are typically situated at
processing facilities or farms, which are often limited by the scale of the base associated
farming operation. Table 3-2 shows typical generating capacity sizes and corresponding
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investment costs for renewable energy projects currently being developed in Asian
countries.

While special purpose investment structures are prevalent for renewable energy projects,
the use of project finance is still rare. The high transaction cost of project finance makes it
difficult to implement economically for projects less than about $30-50 million (or equivalent).

A challenge that confronts the financiers of clean energy sector projects is that the amounts
indicated in Table 3-2 are, generally, below the economic threshold of traditional limited
recourse project finance. Costs and expenses associated with the implementation of project
financing would be too high a percentage of project cost to justify this form of financing.
Rather, such transactions are typically assessed as corporate lending facilities against
appropriate security or guarantees provided by the project sponsors. Alternatively, projects
are financed with equity and / or shareholder loans (see Section 3.6.1).

Table 3-2: Typical renewable energy Project Size in Asia

Project Type Generating Capacity Investment Cost
Biogas kWs to low single MWs $100,000s to single millions
Biomass Single MWs to 10s of MWs Single millions to $10s of millions
Small Hydro kWs to 10s of MWs Single millions to $10s of millions
Wind 10s to 100s of MWs $10s to $100s of millions
Solar Sub-MW to 10s of MW Single millions to $10s of millions
Given renewable energy projectso6 smal.l scal

increases in cost or overruns in schedule. Indeed, smaller projects have little tolerance to
support even funded contingences. 5-7% is not an uncommon contingency amount on
construction. In the case of a $1 million project, adding $50,000-70,000 could drastically
change project economics, but at the same time could easily and quickly be expended on
increased costs associated with, for example, additional technical or legal adviser fees.
Project risks are discussed further in Section 4.3.5.

The challenges of scale potentially create an opportunity for the use of ECA/EXIM Bank
structured products in place of pure commercial debt facilities. ECAs and EXIM Banks that
understand the challenges and benefits of renewable energy investments and that are
looking to fulfil their mission to support domestic renewable energy equipment exporters
and/or national investors in overseas renewable energy projects may position their products
to support this burgeoning market.

3.5 Renewable Energy Investors: an evolving client base

ECAs and EXIM Banks have been experiencing an evolution of their client and counterparty
base as a result of continued growth, development and strengthening of regional economies.
Nowhere is this more apparent than in the energy sector, and, in particular, the clean energy
sector. As sources of capital and investment and ownership of infrastructure have shifted to
the private sector, fewer state-owned entities are involved in these areas. Further within the
energy supply sector, particularly as it applies to clean energy, the profile of clients and
counterparties has changed, moving to smaller private and sub-sovereign entities.
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Below we look at some of the types of sector investors and service companies that are and
potentially could be served by ECAs and EXIM Banks. These include:

A Project level investors

A Technology businessesi primarily clean energy technology providers, manufacturers,
integrators/assemblers, and service providers

A Carbon investors

A Portfolio investment companiesi aggregating smaller clean energy investments to
create scale efficiency

ECAs and EXIM Banks need to consider this evolving potential client base as they refine
and expand their product lines to help serve the renewable energy sector.

3.5.1 Context

In Europe and North America, renewable energy project investors are dominated by larger,
more mainstream utility and large industrial players as well as, increasingly, private equity
and infrastructure developers. The Asian renewable energy market is far more fragmented
and entrepreneurial, characterised by participation from SMEs. These are often family-run or
closely held businesses that have some other primary business focus. These businesses
might generate a useful waste stream, hold attractive land, have good government
connections or similar contributor to implementing a renewable energy project. These
entrepreneurs are often thinly capitalised and typically lack the specialised commercial
acumen needed to structure and fund renewable energy investments.

The differences between the European/North American and Asian markets reflect markedly
different drivers for clean energy investment. The European and North American markets
are catalysed primarily by government investment incentives for the clean energy sector.
Rich incentives have spawned big corporate interest and investment on a large scale. In
Asia, there are diverse drivers to investment, often these extend beyond pure policy
incentives and link to more fundamental economic needs. For example, with increasing
energy prices coupled with high cost industrial electricity tariff regimes, industries in specific
Asian countries are considering captive and/or co-generation investments. In others,
heightened concern for public health issues associated with environment and increasing
enforcement of environmental standards are leading polluting industries to seek means by
which to use their waste streams for power or co-generation purposes and/or increase the
energy efficiency of their manufacturing processes.

As the sector matures, financial investors such as carbon investors and infrastructure funds
are beginning to enter as co-owners of projects.

3.5.2 Project Level Investors

Unlike the more mature renewable energy markets in Europe, massive state-owned and/or
publicly-held utilities and companies are largely absent from the sector in Asia. Instead, a
mixture of a small number of large local conglomerates and a large number of smaller
businesses and entrepreneurs are presently providing the impetus for the Asian clean
energy sector. The smaller businesses tend to be locally or family-owned. They may have
access to land, a useful waste stream as a by-product of their primary business and/or may
have strong government connections and contacts enabling them to secure the franchise to
develop clean energy projects. However, they often lack the track record and/or balance
sheet strength of traditional utility sector investors.

3.5.3 Technology Businesses

Equipment manufacturers, construction contractors, integrators/assemblersithose who
bundle technologies together into an integrated package, and service providers are all
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critical players in the clean energy sector. Their innovations, expertise and performance are
critical to making renewable energy technology function in commercial practice. There are,
however, a wide variety of these manufacturers and service companies ranging from large
multinational conglomerates, such as General Electric, to family-owned component
manufacturers and all gradations in between. Each is critical to the continuing development
and evolution of the clean energy sector, but as an ECA or EXIM Bank, serving this diversity
of clientele creates a challenge.

Increasingly, SME exporters are playing and will continue to play a vital role in the renewable
energy technology export market. Many of the technologies being employed today are being
produced by smaller scale enterprises dispersed throughout the region. Accordingly, ECAs
and EXIM Banks are increasingly being called upon to provide credit and credit support
facilities to SME exporters. However, when approaching the clean energy sector, unique
challenges arise. While the utility industry and commercial lenders often consider renewable
energy sector investments HAsmall o, tletae energyd er s b «
projects are relatively large by comparison to the balance sheet size of the companies
providing the supply or service. This creates potential for higher costs of financing due to
smaller credit size on one hand, and, on the other hand, perceived higher risk of
performance by a smaller supplier entity. This is an area where an ECA or EXIM Bank can
step in to provide valuable support to the exporter and confidence-building for the lending
market. Familiarity with national exporters and their products in the renewable energy sector
will go a long way to helping make renewable energy sector investments more streamlined
and cost effective.

3.5.4 Carbon Investors

Most downstream clean energy projects in emerging markets seek to apply for carbon
credits under CDM. Many of the project developers are not equipped to keep and trade their
carbon benefits on their own account. Instead they tend to prefer to contract for the forward
sale of CERs to specialised carbon investment companies. Carbon investors buy these
forward commitments, aggregate a portfolio of carbon reduction activities and look to sell
these in either trading markets or over-the-counter directly to purchasers who need to offset
their emissions for compliance purposes.

Depending on what stage a carbon investor agrees to enter a project, carbon investors may
take risk that a project will be developed to plan and schedule, achieve certification, get
financed, built, and operate as designed. Similar to the discussion on insurance policies in
Section 6.3, depending on when a carbon investor strikes a deal with a seller, it is exposed
to a changing risk profile associated with the delivery of the CERs. Carbon investors will
price this risk in accordingly by discounting the purchase price of CERs it offers to the seller.

Potentially there is a role for ECAs and EXIM Banks to play in helping to mitigate the risk,
inter alia, behind political non-performance on carbon approvals and equipment-related
performance in concert with equipment manufacturers. Together such products combined
with oversight from an ECA/EXIM Bank can assist all parties in realising greater value for
their participation in a transaction (e.g. through better prices on exported CERS) while better
allocating the risk among the parties.

3.5.5 Portfolio Level Investment

In order to combat the challenge of small sized clean energy projects, developers and
financiers often attempt to bundle similar assets and projects together through aggregation
vehicles or investment holding companies in order to create scaled investment which may
take advantage of management and capital efficiencies. If the projects are sufficiently
similar, developers could raise capital at a holding company level and ration out investment
into pre-approved project investments. This approach can help to reduce the transaction
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cost of an individual clean energy project by spreading legal, financial, and technical costs
over a larger investment package.

While this is possible to do with general debt facilities, a challenge will be to create a similar
product from the ECA/EXIM Bank perspective. If a developer could achieve an export credit
facility across a number of ordersi both firm orders and provisional/reserved ordersi this
might complement the effort to create scale.

3.6 Renewable Energy Investment Structuring

3.6.1 On-balance Sheet Financing

A significant proportion of the clean energy investment in Asia is currently balance sheet
financed. Small, medium and large private companies rely on their own balance sheets and
the existing operation of their companies to finance these assets. This is despite the fact that
in many cases power generation is not part of their core business. Investments in clean
energy makes sense, however, for many of these groups as their operations often are
situated in poor quality power supply areas and/or where the cost of industrial power is
extremely high.

However, often this puts strain on the investors as the clean energy investment might take
up a significant portion of their balance sheet capacity, impairing their capacity to expand
and, in some instances, placing their core business at risk. Sponsors of renewable energy
projects will often need to contribute a much higher percentage of equity toward the
investment and the debt they are able to raise is typically of a shorter tenor than is desirable
for a long term asset. For first-time investors in clean energy, given the difficulty of raising
debt and its costi both in context of interest payable and the stringency of terms and
conditionsi many opt to fund projects with 100% equity. This situation contrasts markedly to
the investment structure more commonly used for mainstream energy infrastructure assets
that use special purpose, off-balance sheet financing. Overall this situation has tended to
constrain growth of the clean energy sector in Asia.

3.6.2 Off-balance Sheet Financing

Renewable energy projects are actually better suited for an off-balance sheet limited
recourse financing structures. Often such investments comprise a hybrid investment group
that brings together fuel supply providers, operators, and technology suppliers in consortia or
cooperatives structures. A limited recourse investment entity would be ideal for such a
group. Support and understanding are needed from lenders and insurers to help facilitate the
development and expansion of off-balance sheet entities in the clean energy sector. Too
often in the Asian markets, inefficient investment and high cost capital structures prevalil,
further holding back the development and growth of renewable energy investment.

To grow the renewable energy market to a much larger scale, more off-balance sheet
financing structures will be required. This would allow for greater flexibility in partnering on
the investment. A move toward increased use of off-balance sheet finance requires lenders
and guarantors to undertake a more rigorous analysis of credit risks. Project fundamentals
become a paramount concern. Most local financial institutions or local branches of national
banks do not maintain on hand the specialist structured finance analytic capability needed to
undertake such analyses. Typically, such cases, if they are considered at all, are referred to
head office, often a great distance from the customer.

ECA and EXIM Bank buyer credit structures are well-suited for off balance sheet financing.
In certain circumstances, supplier and buyer credit financing structures can be adapted for
use with off balance sheet financing. Further discussion of these structures is presented in
Section 7.4.

The next section looks at risk assessment for the clean energy sector.
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4  Risk Analysis

Risk analysis for the clean energy sector takes a similar form to risk analyses applied to
infrastructure project finance transactions generally. Noted differences are centred on issues
of technology, technology deployment, renewable energy policy, and carbon income
streams. This section reviews the risksi both standard to energy infrastructure projects and
specific to renewable energyi and highlights issues that ECAs and EXIM Banks should
consider in analysing clean energy finance transactions. This section also introduces the risk
matrix as a key tool in systematically identifying and tracking risks and their allocation in a
given transaction.

4.1 Overview of Risk Analysis

Risk analyses for clean energy project transactions should cover, inter alia, the following
areas:
A Political risk
I Renewable energy and energy efficiency policy and regulatory frameworks
T Taxes, duties, and investment incentives

A Credit risk
i Corporate entities
T Sub-sovereigns and quasi-sovereign counterparties

A Economic risk
T Market risk
T Renewable energy policy supports (linked to political risk)

A Technology risk
T New and immature technologies
i Technology export risks

A Project risk
T Construction costs
i Project schedule risks
T Operating reliability
A Risks associated with carbon income streams

Prudent credit analysis would require that a detailed risk analysis of a customer®& project be
undertaken irrespective of whether the loan facility was to be made on-balance sheet or off-
balance sheet. For on-balance sheet investment, to the extent that renewable energy supply
projects represent a materi al proportion
above will play a larger factor in determining potential impacts on the credit quality of the
corporate entity.

ECAs and EXIM Banks are well adapted to serving a broad variety of customers, both
geographically and fiscally. When looking at a clean energy sector credit in the Asian
context, ECAs and EXIM Banks must apply a blend of the
on- and off-balance sheet entities, as well as the more focused analysis typical of limited
recourse project finance transactions.

In most cases clean energy investments are highly dependent on the overall energy policy
environment within a given country.
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4.2 The Risk Matrix: A Useful Tool for Assessing Risk

Given the broad array of risks an underwriter, lender or guarantor must consider, it is helpful
to have a tool or framework within which to assess the risks and the project& risk allocation
and to assure that all key risks have been covered by its analysis. A risk matrix is usually the
best tool for achieving this. A risk matrix provides, in a standardized format, a listing of the
major categories of risk, to whom the risk is allocated and how that risk is mitigated and/or
managed within the investment structure. Depending on the nature and complexity of the
project being examined and the rigour applied in the analysis process a risk matrix can
range from a few pages to hundreds of pages.

A comprehensive project risk matrix will likely include the following elements that specifically
address the following:
A Construction risk
A Operations risk
Policy risk
Counterparty credit risk
Economic risk
Market risk
Technology risk
A Carbon related risks

VDD D> D> D> D

A sample risk matrix, in skeletal form, appears in Table 4-1 below. A more comprehensive
example of a risk matrix is provided in Appendix A. That risk matrix provides more detailed
descriptions of some of the risks that should be considered when analysing a clean energy
project and considerations for mitigating and managing those risks.

Table 4-1: Simplified Risk Matrix for Renewable Energy Projects

Potential Risk i Preferred Risk

Risk Category Description £ Consequences Mitigants Allocation

Site Risks

Construction
Risks

[Operating Risks

fPolitical Risks

fForce Majeure

fCredit Risks

Technology Risks

Carbon / CDM
Risks

A risk matrix can also double as a checklist for identifying and addressing risks within the
context of contractual negotiations for project agreements and financing documentation or
when undertaking due diligence on various project elements such as project contracts,

The Asian EXIM Bank Forum 26 of 80 November 2007



Clean Energy Financing: A Reference Guide for Asian Export Credit Agencies and Export-Import Banks

licenses and approvals,etc. A ri sk matrix is a o6living document

when issues are covered off during negotiations. In this way, parties can track the progress
of negotiations and see areas where compromises have been granted or achieved.

4.3 Risk Categories and Discussion of Risk

To assist ECAs and EXIM Banks look at risk in the context of clean energy investments, the
following section addresses the major risk categories and provides an overview of a number
of the issues arising within each of those categories.

4.3.1 Political Risk

If an ECA or EXI'M Bank is o6on covero6 for
ready, willing and able to absorb the sovereign level political risk in that country. But how is
that political risk defined? In a traditional political risk insurance (PRI) package provided by
an insurer, coverage typically includes protection against expropriation, currency
convertibility and availability, and war and civil strife (see also Section 6.2.1). In some cases,
PRI providers include commercial risks of contract frustration in relation to the performance
of a sovereign or quasi-sovereign counterparty.

However, in discussing political risk, herein we take a very broad view of what encompasses
a matter t hat falls under political jour i
carefully limited definition of the term. Political risk more generally is the risk that a
government changes, interprets and/or applies policy in such a manner that it negatively
impacts the financial or economics interests of private investors. ECAs and EXIM Banks
need to assess the strength of third country policy environments before backing a clean
energy project. This is true even if the project credit is supported on the balance sheet of the
borrower. Long-term policy-r el at ed stress on t hat bor
underminethe b o r r o we crédi quality.iHaving a predictable, stable policy treatment for
clean energy projects is key to long-term economic success.

Today, in most countries throughout Asia, the current fossil fuel-based energy market
paradigm results in renewable energy projects requiring some form of investment incentive
to be viable. In order for investors and financiers to rely on these incentives, the supporting
policies must be clearly defined and consistently applied to clean energy investments.
Accordingly, policy is a critical risk area for clean energy investment. Adverse changes in
policy may erode project cash flow and place those investments in jeopardy. In order for an
ECA or EXIM Bank to take a view on this risk, it would be appropriate to make an objective
assessment of how well the fiscal environment within that country is able to support on-going
subsidies (where applicable) and other incentive programs to the clean energy sector.

Ultimately, in assessing these key risks, ECAs and EXIM Banks must take an objective,
long-term view of how clean energy projects and renewable energy policy fit into the socio-
economic and political fabric of a given country.

Questions that should be considered may include:

A Is there a sustainable support mechanism in place such as a tax, feed-in tariff or fund
that cross-subsidises renewable energy?

A Is the utility sector independently regulated, thus allowing regulators to set
appropriate tariffs?

a give

sdicti

rower 0 ¢

A Wha't has been the regul atorsbd iobnsétatkequreecor d i

tariff adjustments?
A What is the track record of the host government on policy matters?

A Are the policies sustainable given the evolving socio-economic-political
circumstances?
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A Is the exporter/investor/project being supported bearing undue policy risk?

A Will these policies stand the test of time? Is there a risk of sudden adjustment that
could jeopardise the investment?

The answers to such questions will allow the assessor to determine a relative risk positioning
of the host government vis-a-vis clean energy investment. An EXIM Bank or an ECA via its
sponsoring government is in a unique position to get deeper insight and potentially secure
assurances from the target government in relation to the above issues.

Certainly it is not practical or cost-effective to undertake such high level dialogue and derive
assurance for each and every clean energy investment an ECA or EXIM Bank is asked to
back. But if a given agency sees potential for a significant volume of such investments or,
proactively, it wants to encourage development of a clean energy investment and/or export
pipeline, it would be well worth the effort to develop such dialogues with attractive and active
clean energy investment markets.

4.3.2 Credit Risk

As with any infrastructure sector project, the primary risk for clean energy projects is focused
on the origin of project revenues (i.e. counterparty credit risk) and how well those revenues
cover costs and other cash outgoings, including debt service obligations. The primary project
counterparty depends on the nature of the clean energy project. If the project is supplying
energy to the grid, the counterparty is likely to be either a public or, in rare cases, private
utility. The public entities could be owned at any of the central, provincial/state or municipal
level. These utilities are regulated either by an independent regulatory body or directly by
central and/or provincial/state governments.

The Emerging Role of Sub-sovereigns

There is a rapid evolution taking place among the counterparties to prospective ECA and
EXIM loans and guarantees in Asia. State-owned enterprises and municipal level entities are
increasingly listed as the counterparties to project contracts. Furthermore, these entities,
increasingly, are being either divested or separated from central and state government
support and required to be financially self reliant i.e. on a stand-alone credit basis.

This poses evolving challenges for ECAs and EXIM Banks (as well as other lenders).
Traditionally, on infrastructure investments, ECAs and EXIM Banks dealt with sovereign
level borrowers or had direct relationships with the sovereign in order to provide comfort for
the projects being supported. With increasing demands on public finances the availability of
capital for investment in energy and infrastructure assets within the public sector has
diminished. As a result ownership of energy and infrastructure assets has shifted to the
private sector and fewer state-owned entities are involved in these areas. Sovereign
borrowing/guarantees in support of energy and infrastructure projects will continue to
diminish over time as design, bidding, control and payment for infrastructure continues to be
pushed down to the regional and local levels and, increasingly, into the private sector.

As a result of this trend, ECAs and EXIM Banks must look much more carefully at the
fundamentals of a transaction, placed in the context of the credit capacity of the
counterparty.

Role of corporate level borrowers

Increasingly, domestic corporate entities are acting as project developers or energy buyers
or both. Clean energy transactions ¢ a n be c o mp | -the-fed ry,cieddédn m
applications such as palm oil or sugar cane processing, using the production waste to create
energy and steam is a perfect self-contained cogeneration opportunity. More broadly, clean
energy projects may be viable to serve industrial park demand, particularly in countries/sub-
regions where industrial power is expensive, the quality of supply unpredictable and/or

The Asian EXIM Bank Forum 28 of 80 November 2007



Clean Energy Financing: A Reference Guide for Asian Export Credit Agencies and Export-Import Banks

strong incentives are in place to encourage development of captive generation and/or
renewable energy solutions.

The entities undertaking such projects are typically smaller, domestic corporate entities,
often with some form of relationship with the steam and power hosts and/or with the local
parts of the state utility to which they may sell electricity generated. Given their smaller size,
most will need to put a signification portion of their balance sheet at risk in order to back
projects. Lenders would need to take a view as to the ability of such sponsors and/or, when
coupled with industrial off-takers, the ability of the project counterparties to provide
creditworthy cash flows to the project.

It is particularly difficult to take a view on the credit situation given the rush of new domestic
developers/buyers entering the renewable energy/energy efficiency spacei many without
relevant prior experience. This lack of experience would point lenders toward pushing for an
increased role of an experienced operator (under an appropriate contract or as an
investment partner) and/or a turnkey construction contract for building the facility.

In this regard a delicate balance needs to be achieved between rigorous coverage for
development, construction and operating risks, the fiscal viability of the arrangements and
encouraging broader participation in clean energy project development. In the Asian context,
without the findustrial entrepreneurg many clean energy opportunities would not exist.

4.3.3 Economic Risk

There is a need to monitor economic progress within a given country as a signal of the
economic health of the country as well as the interplay between economic activity and the
enabling policy environment. In the short-term, in a country where large subsidies to the
energy markets are already present, an increasing proportion of clean energy may place
financial strain on state-owned utility off-takers and/or the governments providing the
subsidies. Further, in countries where fossil fuels are subsidised, increasing fossil fuel
prices, alone or in concert with clean energy incentives, could stress the financial condition
of the sovereign.

On the other hand, in countries where attractive clean energy support policies exist,
investors need to be cognizant of the extent to which those policies can stand up to the
stress of a potential decrease in the market price of fossil fuels. In this context an
understanding of the history of and drivers for renewable energy policy in the host country
will go some way to understanding the level of commitment that the host government has to
that policy. Ultimately, nations must tread a path that strikes a balance between a
sustainable energy path and affordable energy supply to consumers.

Inflation and currency fluctuations will also have an | mpact on a coun
energy. In most cases, clean energy investments actually serve as a risk mitigant to such
fluctuations given that a significant component of operating costsi e.g. for fuel supplyi are
available at no or very low cost e.g. wind, water, sun, and biomass waste streams.
Moreover, these costs, to the extent incurred, are denominated in local currency thus acting
as a natural hedge against currency movements.

4.3.4 Technology Risk

Clean energy technology will play an important role in meeting GHG emissions reductions.
However, to deploy clean energy technology on a wide scale, the technology needs to be
demonstrably commercially viable and ready for deployment.

First of a kind or pilot plants will not make efficient use of capital and are unlikely to attract
any significant or cost-effective leverage; similarly, it will be difficult to obtain insurance for
such projects which will likely make the projects unbankable.
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Given the scope of need for clean energy globally, emphasis should be placed on
technology that makes efficient use of the clean energy resources available. For example,
biomass power generation should focus on achieving higher plant efficiency rates. Wind
technology should evolve to capture energy from lower or more variable wind regimes.
Better efficiency and/or a wider range of operating characteristics will serve to reduce overall
project risk by reducing the scope of fuel supply required and/or achieving higher generation
and, therefore, larger cash flows for inputs available.

New technology issues

There are many exciting new technologies being developed to serve the growing global
demand for renewable energy sources. Many of these technologiesi wind and wave/tidal
technology in particulari are, in fact, old ideas refined through modern materials and
mechanics. Some, such as photovoltaics and fuel cells, represent the frontier of research.

As an example, wind farms have proven to be an exciting and comparatively short-term
means by which to rapidly expandthecont ri buti on of renewable ener
has spawned continuous innovation in terms of wind turbine size, efficiency, and ability to
take advantage of lower and/or more variable wind speed regimes. However, this
technology, while representing a stepwise evolution in performance and specifications, is not
strictly O6pr ovieddver sustained aperating bours. New efuipment designs
are being deployed on a large scale despite not having long-term installed performance track
records. Much reliance is being placed on the reputation of excellence many wind turbine
manufacturers have garnered over years of experience. Manufacturers often bridge the
equipment experience gap by providing extended warranty periods, performance
guarantees, and/or by performing all operations and maintenance with dedicated, client site-
based staff during the warranty period.

Given the reliance on the manufacturer that developed the technology, certain collateral
risks emerge:

A Manufactureros f hi: Gimem dhe elrgeowingr gegowth tof the clean
energy markets, manufacturers by extension are in a period of high growth. This
places strain on financial, physical and human resources to keep up with investment
in expansion, production, installation and service of an ever-growing (often) global
fleet. Manufacturers should be examined for their capability to provide the type of
support promised under their warranty agreements and be able to deliver timely and
on budget under contractual commitments.

A Performance: A manufacturerés willingness (and abi |
performance guarantees is an important consideration for both investors and lenders.
The manufacturerds performance under past co
the likely performance under present and future contracts. In particular, a careful
review of liabilities incurred in respect of liquidated damages should be undertaken.

A Insurability: If the technology is only recently past prototype stage, it will be very
difficult for it to attract insurance coverage and financing, particularly for items such
as mechanical failure. Partitioning a given high level insurance cover risk into a
variety of more standardised risk fbucketsd may allow the developer to lay off some
of the more standard risk elements of a given bundle of coverageri e.g. force majeure.

A Obsolescence: Competition for share of the global clean energy market has
spawned robust competition amongst manufacturers. New entrants with improved
technologies are enter the market regularly. Each holds the potential to unseat its
rivals. Each also has the propensity to fail. Investors and lenders need to examine
the potential that a key supplier could go bankrupt and what, therefore, the
consequences would be to the investment and how it can be protected.
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A Certification: Manufacturers should be striving to meet, at minimum national, but
preferably international certification standards for quality and performance. This
should be encouraged. This will assure that the technology being employed in a
project is the best it possibly can be for a given application, giving support to
manufacturer representations of performance and reliability (see also below).

Technology Export Risk Issues

ECAs and EXIM Banks need to carefully screen the companies that they are supporting with
their facilities to assure that the product is up to standard and will be suited for the proposed
purpose. This provides the highest degree of probability that a) the customer will accept the
product delivered and b) the product will operate reliably.

International type certification bodies can play a crucial role in assuring that a given
exporterbs product meet s t hose internat.i
thorough examination of the design, materials selection and manufacturing process to
assure that the product conforms. Small manufacturers may balk at the high cost of
undertaking type certification, but the value of the certification in opening the global supply
market may well be worth the investment. ECAs and EXIM Banks are in a perfect position to
influence acceptance of standards and even can play a supporting role in helping clients
attain certification and, thereafter, capitalising on the certification by providing a bridge to
international markets.

Certification also helps protect the reputation of the ECA or EXIM Bank who may become
inherently linked to the fortunes of the manufacturers that they support. ECAs and EXIM
Banks may wish to work with governments and manufacturers to establish certification
bodies and standards that optimise quality and acceptance of domestically created products
for sale in the international market.

4.3.5 Project Risk

Irrespective of how well proven a technology is, project implementation and operation remain
fundamental keys to success. There are three primary areas where proposed investments
must be carefully screened:

A Project cost

A Project schedule

A Project reliability
Below we explore how these issues apply to ECAs @nd EXIM Banks6 support for clean
energy projects.

New manufacturers and contractors

One of the challenges with smaller scale clean energy projects is that there are a wide
variety of manufacturers entering the market and/or may be adapting older fossil fuel
technology for use in renewable energy applications. Many of these are smaller companies
and may either not be well recognized in the market or are used to serving a more local or
immediately regional customer base. As demand for good renewable energy technologies
grows globally, the geographic spread of interest in this equipment also grows, placing strain
on smaller suppliers.

Because these companies may be small or unknown, they may face difficulty in contracting
in new export markets. If they are accepted, they may impose contract terms and conditions
in relation to their supply that are more stringent or onerous than more established
manufacturers and/or they may not be prepared to accept risks that would typically be borne
by a supplier / contractor.
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Emerging exporters and, in particular, contractors may also not fully appreciate and
understand the challenges of operating in new and unfamiliar markets. In such cases, the
home country ECAs and EXIM Banks can play a critical role in assisting and even
representing such manufacturers to outside markets.

Construction Execution Risk

Solid construction contracts are crucial to assuring that potentially debilitating cost and
schedule overruns are avoided. It may be difficult for smaller market participants to provide a
turnkey supply and construction frisk wrapofor a clean energy project. Technology suppliers
may be good at manufacturing their equipment, but when it comes to executing a project
outside their home country, they potentially lack local resources or knowledge of local
contractors, availability of materials, or construction practices sufficient to provide assurance
to buyers on construction risks.

Further, there may be a need for specialist operating permits and licenses in order to be

allowed to undertake certain construction or assembly operations in a country. As a result,

smaller clean energy projects often are assembled by local contractors who oversee several

major supply packages. It is important to select skilled, qualified contractors to undertake this

integration work. Good suppliers will typically provide a qualified oversight engineer to

manage installation, start-up and testing. Given the emerging issue, there is scope for ECAs

and EXI M Banks in both the s-eperhteto ghare imfarndatiob uy er 6 s
on qualified contractors and/or domestic industry associations that can assist exporters in

finding reliable partners.

Schedule

Project schedule can be impacted by numerous factors. As highlighted under Construction
Execution Risk above, the composition of the construction team, their familiarity with local
conditions and their familiarity in working together can all impact the amount of time it takes
to execute construction works. To the extent any of these aspects appear to be a risk, it is
prudent to allow for extra time. As the project becomes more complex and construction time
draws out there exists both risk and opportunity: risk that a complex project can have
cumulative delays that set the entire project back and also the opportunity that over a longer
(more prudent) schedule there may be the ability to make up lost time from a previous part of
the schedule. (Project schedules vary with project type and complexity as previously
illustrated in Figure 3-1).

For projects undertaken on a turnkey contracting basis, both the performance track record

and the financial capability of the firm providing the fi r iwsafdshould be considered. In such
circumstancest he construction manager6s role should be
their experience in the given construction project type and their track record. Local

verification of these qualities by a trusted, independent third party would be beneficial.

Costs

Technology, construction contracting, and schedule all combine to impact cost. Further,
issues such as import duties, specialty transportation and special permits or licenses all add
potential costs to a project.

To the extent possible all major supply packages and construction subcontract packages
should be secured on a fixed price basis.

Delays in completion have a knock-on effect to interest during construction charges. Debt
service schedules should account for this and, potentially, stand-by (equity and/or debt)
facilities made available to cover the increase in accrued interest. Further, if there is a
stringent power purchase agreement or off-take contract associated with the project, there
may be liqguidated damages due to the off-taker from the seller; thus recovery of such
liguidated damages should be mirrored in the contract(s) with the construction contractor.
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It is appropriate for the project to provide a contingency for unforeseen circumstances. This
could either be in the form of a funded contingency (i.e. included and drawn as part of the
construction budget) or a stand-by facility, where equity or a combination of debt and equity
are callable to support unforeseen expenditures.

Reliability

It is pointless to have a project delivered on time and to budget if it cannot reliably operate.
The technology must be manufactured, delivered and installed properly. It must integrate
well with all parts of the plant and operate as if it were designed together. Assuring reliability
starts with rigorous testing and inspection regimes during the manufacture and construction
process. It also requires experienced personnel to commission and test the equipment
against an appropriately rigorous pre-agreed testing and commissioning regime prior to
acceptance of the works by the owner. An on-going commitment by a manufacturer to
warranty their product and have the staff, parts, service logistics and finance to stand behind
their product (and warranty) is a strong measure of the value a given contractor or supplier
brings.

Operating Risk

Projects must be appropriately operated by an experienced operating team and maintained
regularly in order to support reliable cash flow from operations. Appropriately trained and
experienced staff is required, who are able to communicate in both local language and
potentially in a major foreign language in order to coordinate with the manufacturers of key
equipment. As clean energy projects proliferate there will be an increased need for
experienced operators, potentially placing a strain on supply.

Operations and maintenance budgets should be sufficiently robust to assure a project has
enough cash available not only to pay workers but to maintain a stock of critical spare parts.
Further, provision in the operating budget should be made for overhaul maintenance and
replacement of critical parts over appropriate service and maintenance periods. Such
expenditures can be considerable and without annual provisioning will likely severely impact
cash flow in the year the major maintenance event occurs.

Summary

When undertaking a review of project risks, an ECA or EXIM Bank should consider the
following:
A The experience of the suppliers with the technology application

A The experience of the suppliers in delivery, erecting and commissioning their
equipmentinthepr oj e c ausry ho st

A The relationship among the subcontractors and their experience in working together

A Based on the foregoing, assure itself that there is a realistic project schedule derived
that is neither too aggressive nor too lengthy

A The provision for budgeted contingencies during the construction phase, supported
by stand-by financing arrangements

A Ensure that major suppliers offering appropriately comprehensive warranties of
industry standard duration

A Assure itself that appropriately trained and qualified staff operate the plant

A Confirm that sufficient budget is available for stocking spare parts, conducting regular
maintenance and providing for long-term overhaul maintenance and replacement of
critical components.

The Asian EXIM Bank Forum 33 of 80 November 2007



Clean Energy Financing: A Reference Guide for Asian Export Credit Agencies and Export-Import Banks

5 The Role of Carbona n dCarbonFi nanceb

The EU ETS (see Section 2.2.3) has allowed the world to better understand the value of
carbon emissions. This scheme has been imperfect as evidenced by volatile pricing over the
past two years. However, government regulators are rapidly learning and adapting to provide
greater confidence to the market. As a result, carbon markets have grown to be a $30 billion
industry in 2006°. The market size is set to grow exponentially in the coming years. While
arguments can be made regarding the robustness of the market mechanism, the Kyoto
Protocol has arguably set the groundwork for this market.

As Kyoto mechanisms are set to expire in 2012, there is global recognition that some form of
replacement or continuation is needed. Consensus opinion in the clean energy industry is
that one will prevail. An increasing number of European market exchanges are adding
carbon trading products and indices. With late but strongly growing interest from the United
States, carbon exchange products are set to accelerate. There is further discussion of
setting up a regional exchange in Asia as well, with Japan, China and Indonesia all mooting
establishment of their own carbon exchanges. Wherever carbon is traded, the important
issue will be to develop a robust, fungible carbon commodity that may be traded across
markets.

The key to long-term success globally of a track to low carbon global economy will be the
development of robust, stable carbon pricing to provide governments and the private sector
investors to make investment decisions that favour clean energy and low carbon
alternatives. This will require enlightened policy support, prudent regulation, vigilant
watchdog agencies, and informed market participants.

5.1 Emissions Reduction Instruments

There are currently three primary instruments recognised for quantifying emissions
reductions that are relevant to Asian counties: certified emissions reductions, temporary
certified emissions reductions and voluntary emissions reductions

5.1.1 Certified Emissions Reductions (CERS)

Under the CDM of the Kyoto Protocol, investors can generate CERs in Non-Annex 1
counties'® by investing in low carbon technologies. The number of CERs issued is
determined agaiasutsual dbessemasso specific

meaning that projects developed in countries with a higher carbon-intensity will generally
derive more CERs.

CERs can then be fexportedd to Annex 1 (developed economy) countries to help offset
carbon emissions in those markets. Only countries that have ratified the Kyoto Protocol
treaty can either grant or make use of CERs under the CDM. Under the Kyoto Protocol,
countries that are listed in Annex 1 of the treaty are the more developed countries who have
agreed to reduce their carbon emissions by agreed percentages relative to their 1990
emissions™. Companies and governments of Annex 1 countries are the buyers of CERSs.
Kyoto Protocol signatory countries that are not listed in Annex 1, or Non-Annex 1 Countries,
are typically lesser developed countries where CDM projects can be created to generate
CERs.

° Ibid Footnote 5

10 A list of Non-Annex 1 countries can be found at:

http://unfccc.int/parties_and observers/parties/non _annex_i/items/2833.php

M Alist of Annex 1 signatories to the UNFCCC can be found at:

http://unfccc.int/parties_and_observers/parties/annex_i/items/2774.php
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