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Phase I Portfolio Review of Indias Finzncral inttiutions

| B EXECUTIVE SUMMARY

The impact of global climate change contains no boundanes and continues 1o atiract International
attention while being defined as the “21™ century conundrum”. Corporale environmental
responsibility programs and the development of institutional consortiums have emerged m an
effort 10 address climate change as a long-term issuc. These forward thinking instifutions and
companies are working (owards defining optimal approaches that can be employed 10 mitigate the
growing threat. It s anticipated that these extensive emission reduction approaches will provide
advantageous to the social "bottomnline™ in the long-term and will provide above-average returns
to companies. These iterventions have and will continue to catalyze a new offspnng of
technological and research endeavors to address

these issues. A better underssanding of the savestment apphicatrons con
only be a positivt valur for pemsion fumds. other

Financial intermediary mstitutions across the msnnusicas] myestors and therr demeficaaries

world recognize that these emerging issues 2 o e o Ol LSS

could translate into immediate and near-term
risks. As the international climate change ncgotiations evolve and define how the workd will
address issues, il is uncertain if there will be threats 1o bustnesses from drastic shori-tcm polky
changes raised or disintegration. It is felt that these uncertainies and ongomg challenges will
create opportunities which the FI community has a key role to play.

Over the course of the past two years, the LBG/GEP-CCS project has been working closely wath
forward-thinking Indian fmancial mstitutions in building their institutional capacity 10 understand
the emergence of chmate change issues as weli as highlighting the Greenhouse Gas (GHG)
emission mitigation potential of the projects. This understanding wil! assist Fls to explore new to
structure projects for financing under conventional and hybnd investment vehicles. LBG/GEP-
CCS continues to binid upon earlier outreach activities by providing technical assistance to Fls to
conduct extensive portfolio reviews the purpose of which is to analyze the greenhouse pas
reduction potential of specific energy related projects and examine the nisk exposure.

In suppont of these activines, LBG/GEP-CCS designed the second portfolio review analysis
activity with three leading India Fls. The sccond Portfolio Review was designed in two phases 10
a review of the Fls project pertfolio documentation and structured interaction with keading US
and international institutions models on GHG Environment analysis and structunng. The
objective of the Phase . portion entitled Stremgrhening GHG Assessment and Analysis was o
gain a betier understanding of initiatives undertaken by institutions to thoroughly evaluate thew
GHG impact, footprint and potential mitigation schemes. A further objective was to equip the Fi
representatives with appropriate analytical and cutting-edge 100ls that could be utilized to assess
GHG emissions and also to serve as pre-screening and evaluanion tools.

The Phase 1. segment was held from July 29 - August 2, 2002 with mectings orgamized
Washungton D.C. The delegation was comprised of representatives from [L&FS, IDECK, and
REDA. LBG/GEP-CCS also invated a senior representative from IDFC, who had participated m
the first portfolio review. The senior representative from IDFC 1s preparing a comprehensive
chmate change strategy for IDFC, and this vistt would assist in providing substantial inputs and

partnerships 1o their strategy.

The meetings were organized to showcase a range of models that itlustrate the process and of how
FIs manage nisk and position themselves and chentele to reap the bencfits of emersang GHG

opportunities.
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Phase | Portpolio Review of Indian Fisancual Instiutions

These models included: Tracking GHG''s in selected project portfolios; Managing and Structuring
Carbon Risk; Developing GHG Reduction “Incentive Based™ Programs. Establishing Carbon
Finance and Funding Mechamsms/Facilities.

An 1nitial measure, that LBG/GEP-CCS has supported and that also reflects the status quo for
forward-thinking inshitulions, 1s to track and measure the level of GHG cmissions mtensity of
portfolio projects. Understanding the depth of emissions wilt indicate potential vulnerabality, and
unpact and will fay the groundwork for devising interventions that can shape long-term
institutiona) review practices. The Overseas Private Investment Corporation (OPIC) and the U S.
Export-Import Bank (Ex-Im) have institubonalized the practice of tracking and reporting CO;
emissions for specific portfoho projects. GPICs emissions tracking 1s focused exclusively on
power projects which comprise of 45% of their project portfolio and are inherently large emuteers
of GHGs. Ex-Im ‘s reporting focuses on power projects, as well as those industnal energy
intensive sectors. A systematic data collecion of GHG cmussions can provide valuable
information to the Fls for devising programs o structure inherent risk and /or position projects for
emerging international opportumitics. The Ex-Im model 15 a pnme example of the success of this
tracking program. This model ied to the development of a new innovative program that will
provide exclusive “special incentives” for projects that reduce GHG’s according to Bank
benchmark standards. These types of incentives are fostering a balanced approach that 15 a “wimn-
win” situation for managing latent risk.

Aon Risk Services, Ltd. has been on the forefront of managing nsk from GHG emssions and has
designed a full-service Carbon Risk Management program within the overall risk management
services. Aon provides 2 blend of financial, nsk and insurance soluhons to enhance the
envitonmental structuring of a project and that will alleviate the bottomline project nsk. These
managenial risk solutions will be exceedingly useful for improving overall project strength and
ability to obtain and access preferential financing. These measures also will ensure that project
development cfforts are stymied by the trepidation hinders many environmental projects..

Rising GHG opportunities have cultivated existence of the creation of special carbon facilities
and funds by the IFC and the World Bank to purchase project certified cmissions reductions,
demonstrating these types of models are beneficial to an FI as they lay the ground work for the
development of FI “carbon bank™ schemes. As the search for solid projects continue Indian Fls
could play an integral role for these funding/facilities as “pre-screening cleannghouse™.

The Lawrence Berkeley National Lab’s ProForm software is an invaluable 100l that FI's can
utilize when evaluating energy projects. The ProForm software can be considered a “pre-
screening” tool for appreciation, as projects arc review. The software can also be used as the core
for a fee-for-service model or a project sponsor requirement at the time of finance.

LBG/GEP-CCS was encouraged by the strong cngagement and interaction of the Phase L
delegation. The participants expressed that these models will establish the foundation 1oward
designing tailored programs for theis institutions. LBG/GEP-CCS will continue to work wath the
institutions in facilitating partmerships initiated duning the visit. Lawrence Berkley Natwonal Lab’s
ProForm software wiil bec an excellent tool for these
institutions to use and provide the necessary “know how™ in
understanding the technical intricacies of climate change
mitigation projects. Overall, the delegation concluded that
an integrated FI strategy will sevve as the comerstone for
developing “finance friendly” initiatives that will further
suppert chmate change mutigation measures while
simultancously properly structuring and managing institutional nisk.
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Phase [ Portfolio Review of Indian Fraannal jasorunions

I]1. BACKGROUND ON PHASE 1. METHODOLOGY

The Phase 1. segment of the Portfolioc Review miroduced the defegation to leading models and
tools that would assist them in evaluating and structuning chmate change mitigation projects. To
support this process, LBG/GEP-CCS organized a US. visit (Phase 1.) that brought representatives
of four leading Indian financial institutions to Washington D.C. The deiegation’s visit was
designed to provide an opportunity to meet with a range of L1.S. mstitutions and associatrons who
employ and promote GHG and Environmental cnitena during the analysis and approval process of
projects. Models of carbon nisk structuring and GHG assessment tools were also showcased.

It was envisioned that the U.S. segment of the review would work toward esiablishing the
foundation of designing preliminary criteria and processes for introducimg GHG and
environmental analysis into the respective lending and rating criteria. The long-term goal is 1o
enable the Indian F!s to develop strategies that focus on assisting clients in developing ermissions
trading solutions to muligate their exposure 1o potential greenhouse gas emissions limitations
This will enable them to manage portfolios of low-cost carbon offsets and conventional air
pollutant instruments and to onginate deal flow for renewable cnergy and carbon offset asscts.

1. OBJECTIVES

* To identify and address the key technical, accounting challenges associated with
GHG matigation projects

» To understand and differentiate existing approaches and methodologics for
evaluating individual projects and portfolios

* Demonstrate models and prepare for Phase I1. document review

1IV. OurcoMEes

* Project Portfolios identified and organized 10 leverage potential opportunities and’or
structure for risk sensivity

s  Developed support toward establishing and enhancing credible and systemate GHG
emission project cniteria‘guidelines relevant to all types of projects in India

=  Partnerships facilitated with leading U.S. institutions with whom participants can
form informal netwroks on related climate change issues

<
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V. PARTICIPATING INDIAN INSTITUTIONS

The visiting delegation was compnised of one senior representative from each msiinttvon that
would be participating in the extensive Phase I document review. The delegation included:

* Mr. Sivagamu Pappu Reddi

Deputy General Manager

Financial Services

Indian Renewable Energy Development Agency (IREDA)
* Mr. Sagtosh Skidkaye

Assistant Vice President

Environmental and Social Management Group
EcoSmart India (a subsidiary of the Infrastructure Leasing and Financial Senvices)

s Ms. Bharti Solanky
Assistant Vice President
Social Development
Infrastructure Development Finance Corporation (IDFC)

=  Mr. Ragha Rama Swamy
Senior Associate
Environment and Energy
Industrial Development Corporation of Kamataka (IDECK)

VI. KEY PARTICIPATING U.S. INSTITUTIONS

The Phase L. visit was designed to introduce the delegation to those leading institutions who are
on the forefront of incorporating GHG and Climate Change elements into their operational

practices, and have developed GHG nisk structuring and assessment processes. These institutions
included: '

*  Intemnational Finance Corporation (IFC) - Environment Programs: [FC-Netherlands
Carbon Facility

*  Overscas Private Investment Corporation — Emviromment and Climate Change
Programs Division

= U.S. Expont-Import Bank - Environment and Siraiegic Programs

* Aon Risk Services — Carbon Risk Management Division

= [awrence Berkeley National Lab (a U.S. Dept. of Energy Lab) - ProForm Saftware
*  The World Bank Group — ProtoType Carbon Fund

= Environmental Resources Trust - GHG Registry and Project Development Services

Notr: ¥am ey and Contact information for these instituiions can be found in Anwex A

I PR R [
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VII. EXAMINING U.S. AND INT’L MODELS FOR GHG/ENVIRONMENTAL
ANALYSIS

The Phase 1. segment of the Portlolio Review was organized to provide valuc-added assistance to
the Fls by designing 2 “hands-on™ opportunity to examine best practice models from institutions
that incorporate carbon/climate change impact calculations into thew financial review process
{risk avoidance). The cost/benefits that an Fi should take into considerabion when developing a
carbon mitigating project that has “potential™ future carbon sale opportunities were examined.
The following provides an overview of the foliowing thematic areas.

a. Project Portfolio GHG Tracking and Reporting

In 1998, the Overseas Private Investment Corporatioa {OPIC) became the first bilateral
agency to commit to tracking and reporting CO; enussions from its power seclor proyects. The
driver for this commitment was strongly influenced by the NGO cormmunity, which maintained
stirong suggestions that OPICs project portfolios were emitting high levels of GHG's. In 2000,
OPIC went beyond its annual assessment of projects and prepared a cumulative assessment of the
climate impiications of its power portfolio. The OPIC report, Climate Change: Assessing Our
Actions, demonstrated that OPIC’s power portfolio 15 heavily weighted toward less carbon-
miensive gas and carbon-free renewable hydroelectric resources. Upeon conducting the nitial
project portfolio review, OPIC found that their activitics do not substantially contnbute to giobal
CO, enussions. As stated i their report, the bulk of OPIC-related GHG emissions are denived
from OPIC’s power sector projects.

In fiscal year 2001, OPIC began 1o evaluate the potential for including O, emissions from oil
and gas projects as part of its tracking and reporting of CO, emssions. The tracking and reporting
of emissions is done in conjunction with the stningent environmental and social review guidelmes
designed by the World Bank Group. However, the measured and anticipated CO; emissions from
an individual project are not considered determining factors for project approval.

The delegation felt that the OPIC tracking and reporting model could be a feasible model 10 be
undertaken. The delegations expressed that they would be interested in applving a trackmg
system to a broader project base that would pnmanly include large mfrastructure projects m
transportation and municipal solid waste management. Ms. Solanky, IDFC, was keen
introducing the GHG element as an integral element of their review process and felt that ths
would help IDFC would position themselves and their client companies for potenuial long-term,

emerging regulatory repercussions.

The U.S. Expori-lmport Bank (Ex-Em) has also taken active mcasures 1o manage global
greenhouse gas emissions since 1999. Ex-Im ts currently tracking the estimated amount of carbon
droxide {CO4) emissions from all projecis it supports i the power sector. To the extent practical,
Ex-Im is evaluahng the possibihity of tracking emissions from projects m other sectors that may
cause significant production of CO,. These figures are then estimated 10 the annual amoun! of
aggregate greenhouse gases reported in Ex-Im Bank's Annual Report.

Ex-Im also provides enhanced levels of support for a broad range of environmental exports. The
program demonstraies Ex-Im Bank's resolve to reach out to small and large exponers of
environmental products and services and provides incentives for projects that #lustrate a speaific
reduction in emssions. Please see Secrion (.
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Mr. Shidhaye, EcoSmart, mentioned that it scemed as though the inherent first siep m this process
is to measure the depth and degree of crmussions by tracking systematically. This would provide
an analysis of the level of potential exposure, Ex-Im's model. These statistics could then form the
basis for establishing the cniteria for an incentive based program. Mr. Swamy fclt that these
financial instrumeats for struchuring projects could be augmented by Gol regulatory meentives for
project developers, i.e. tax incentives.

b. Carbon Finance and Funding Mechanisms/Facilities

The International Finance Corporation (IFC) is well positioned to support project sponsors
participation: in the market for reduced or avoided greenhouse gases. The IFC Environment
Projects Unit reviews all relevaat projects to asscss cligibility for carbon credits and looks for
ways to integrate “carbon funding” i financing packages for projects. Buyers of carbon credits
receive certificates in exchange for the emission reductions associated with the projects. Further,
the IFC’s Operational Policies require that environmental assessments for each project consider
global environmental aspects, including climate change. GHG cmisstons arc assessed for projects
with potentially significant emussions, and their resulis are included i the environmental
assessment documents. IFC is momtoring the methodological development of GHG emissions
assessment and has provided project sponsors with guidance, including software to estimate the
GHG emissions asseciated with investments being considered by [FC.

IFC has recently structured an innovative financing vehicle entitied the JFC-Netherlands Carbon
Facility to purchase GHG reductions from developing country projects under the Clean
Development Mechanism. A second vehicle for Joint Implementation projects in centrat and
castern European countries is also in progress. Funds would be available 1o chigble private sector
projects m the form of a forward contract, with disbursements to the project company after
emission reductions are certified through audits.

The delegation was keenly tnterested in undersianding the terms of a carbon contract and the
evolution of a ransaction. It was explained that the contract will spocify:

*  Volume of GHG emssions that are expected to be reduced, measured in metnc
tones of CO2

*  Price agreed per tonnc of CO@ equivaient
®  Period over which payments will be made, typically over 10-14 years.

The contractual process will entail an initial assessent that will determine the Facibues potential
interest in the project. The time required to evaluale, negotiate and finalize the contract 15
expected to be a few months. However, the time required to validaie the design and have 1t
venfied by an outside auditor is estimated 10 be about 6-8 months.

Mr. Reddi was interested i the relationship between a carbon purchase and the conventional
finance. It was discussed thal the contract wall specify a cash flow that will be paid for the
certified emission over time. however conventional Fis can choose 1o consider these flows
beneficiat or substantial to a project.

D Lowss Berper Group, Fac. Cresaiouse Gas Pollanon Prevesnon Progect - Clomate Chaage Supplesrnr
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The World Bauk ProtoType Carbor Fund is intended to invest in projects that will produce
credible greenhouse gas emission reductions that could be registered with the United Nanons
Framework Convention on Chimate Change (UNFCCC) for the purposes of the Kyoto Protocol,
To increase the likelihood that the reductions will be recognized by the Parties 10 the UNFOUC,
independent expents will follow validation, verification and certification procedures that
respond 10 UNFCCC rules as they develop. By transacting the business of reducing emissions,
the PCF will, in tum. develop a major knowledge base,

The PCF wall maximize the value of its expenence by collecting, analyzing, and disseminating
nformation and knowledge to NGOs, governmenis, private sector interests. and any other
stakeholders mnvolved in the climate change negotiations.

It was explained that the World Banks long-term strategy 15 1o leverage in-country institutions to
serve in a pre-screening role for the PCF. Ms. Solanky, mentioned that IDFC s currently
discussions with WB on creating a2 Carbon Bank facilitation center. This partnership would
mnclude IDECK which serves as IDFCs project development wing in Karnataka. Mr. Shidhaye,
mentioned that Eco-Smarts growing portfolios could be of interest to the fund, and that a better
understanding of the technical intricacies of the baseline, monitoring and verification protocols
would be required 1o structure projects accordingly. It was discussed that extensive intcraction
with the PCF and IREDA would require for MNES to restructure the current lending process 1o
complement the fund critena and that did nof seem immediately feasible.

<. GHG Reduction “faceptive Based™ Programs

The U.S. Export-lmport Baak (Ex-tm) has established an Environmental Exporrs Pregram,
which increases the level of support it provides to exporters of environmentally beneficial goods
and sernices, including those goods and services, which result sn the reduction of greenhouse
gases. The program provides for renewable energy projects, for projects or products that meet
environmentaily beneficial cntena, and for projects that meet the special "incentive®™ hmuts for
designated GHG cmissions or effluents which levelsimus are idemiified by the Bank. This
program affords exporters a special level of support in conjunction with either Ex-Im Bank’s
Insurance Program or with Ex-Im Bank’s loan and guarantee programs.

Mr. Swamy felt that Ex-lm was on the forefront of designing a financial structuring technique to
support the growing rencwable encrgy project developmemt field. Mr. Swamy explained the
dilemmma that many institutions face in evaluating these types of projects, and the delegation
agreed, was understanding appropnate flexibility mechanisms that would be complementary to
the project and not jeopardize the success of financial closure.

d. Carbon Risk Structuring and Mapsgement

Aon Risk Services provides a blend of financial advisory, risk management and msurance
solutions 1o manage and minimize project nsk potential. Aon has recently created 2 pew product
service entitled Carbon Risk Menagement that will work toward structuring deals and enhancing
the financial viability of projects using carbon offsets. These strategics will capitahize on the
potentiat to improve project finance terms, credit enhance environmental derivatives and structure
capital market instruments. GHG emuissions related risks can smpact a business in a number of
ways - not exclusively through trading in carbon credus.

I
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The evolution of international energy market structures and the introduction of new technologies
create an unpredictable operating environment. Aon's proprietary qualitative and quantitative nisk
analysis process has been used successfully on rencwable energy projects 1o assist contractors,
developers and mvestors in mapping construction and operational nsks linked dwrectly to nsk
transfer and insurance solutions to optimize retained nsk profiles, improve terms and access 1o
finance. It 1s also helping clients reduce political and policy risks which affect the viabiliy.

Ms. Solanky was interested in understanding how 1o optimize on these nsk management
solutions. It was discussed that a systematic risk evaluation would lend for an adaptation-
cxtension optimization of exishing or proposed insurance coverage and would address the new
carbon challenges.

Carbon Risk Management can also be identificd through systematic evaluation of project GHG
emissions, through a baseline and momitoning exercise. This information will prove instrumental
in entering into an international carbon market. One exanple of this is the Environmental
Resources Trust GHG Registry which records validated greenhouse gas ("GHG™) emissions
profiles to help create a market that wall enable efficient emissions reductions. Working with
private and public entities, ERT is developmg a common cwrrency in tradable GHG ermissions
reductions, supporied by standardized measurement and venfication protocols; the GHG
Registry™ provides an independent verification and tracking service that enables market
participants to track and trade emissions reductions with confidence. ERT beheves that the
emissions trading system its GHG Registry is enabling will be a powerful tool in reducimg global
greenhouse gas emissions without cnipphing economic growth and development

The delegation felt that the technical intricacies of the monitoring and verification process of
projects would determine the “catical path™ for identifying polential project value. It was
discussed that template processes and checkist could be designed by the Fl, and submutied by
clientele during the project application process.

e Cutting-Edge GHG Assessment Toolks

The Lawrence Berkeley National Lab has developed innovative software called ProForm to
conduct environmental and financial assessment of rencwable encrgy and encrgy efficiency
projecis. The software was created 1o serve as a tool to establish a comamon framework 1o conduct
an assessment of a clean energy projects. Further, the software provides an evaluation of the
carbon revenue stream, which is a requirement under alternative climate nuwtigation funding
mechanisms.

The delegation appreciated the notion that the tool was designed to be a hands-on, user-friendly
resource to assist smail entrepreneurs, businesses, Fls and local developers. The delegation gave
several inputs to the ProForm beta version by incorporating cash flow analysis and debt services
equity {DSE) indicalors into the results section. The DSE would serve as an escrow account for
the carbon finance componcent of the project.

LBG/GEP-CCS will supply LBNL. with the India default values for encrgy projects based on
CLIN 3 analysis and Dr. Mittal, Ohio State Umversity, USAID funded report. Each of the
nstitutions will continue to work with the software dunng the Phase 11 review and 3 revised
software package will be sent to all institutions. The delegation felt that the tool could be used as
a pre-screening device for projects and would be supplemented by a more thorough techmcal
engincering review of the statistics.
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Annex 1 A.

Key U.S. Institution Contact Information
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Overall, How Would You Rate the U.S.

Visit?
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= Track GHG's in Ft Fortfolio

How Did You Find LBG's Facilitation

of the U.S._ Visit?
4 = Excellont
| Good
Parsticipants 2 0 Fair
0o Poor
0
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Phase Il Portfolio Review of Indian Financial Insi:tutions

| EXECUTIVE SUMMARY

The Portfolio Review activity under the Institutional Strengthening of the Financial Sector sk
of GEP-CCS was conducted m two phases. The Phase 1 segment of the activity was followed by
an m-depth review of specific project porifolios at three mnstitutions: the Indian Renewable
Energy Development Agency Lid., the Infrastructure Leasing & Financial Services Lid. Group
(Ecosmart India Lid) and the Infrastructure Development Corporation {Kamataka) Lid. These
reviews took place at the oflfices of the respective institutions dunng August 9 - 14, 2062,

The main purpose of the review was to cnable the financial institutions {0 make more informed
policy decisions on future mvestments and to assess the environmental risk and opportunitics
existing in their cumrent portfohos. The review demonstrated the importance of undertaking 2
GHG assessment of an FI's project portfohios to identify and assess the impact of GHG cmissions
on the FI's investments, particularly those investments 1n large infrastructure or encrgy projects.

The Phase 1 presentations focused on presenting vanous GHG assessment models and tools, as
well as hands-on fam:thanzation with the review process and analysis tools that would be used m
the Phase I pontiion of the activity of the model. Live cases from respective porifolios and the
poitielio of projects to which GEP-CCS provided TA were emploved m the Phase |
demonstration and “train the trainer™ activity. Through LBG's collaborative partnerstup with
Lawrence Berkeley National Lab, an exclusive version of the ProForm Software was developed,
demonstrated and identifted as a2 valuabie toel for pre-screening GHG mitigation projects. The Fl
delegates who participated in the Phase I visits took a lead role in the portfolio review process
and shared the experiences and applied the lessons leamed from the US visits dunng the Phase IT
review meelings.

Upon the conclusion of the Portfolio Review process, all of the Fls expressed keen iterest in
adopting procedures for the GHG assessment of their projects. This interest was dnven i a large
part by the FI's recognition that by domng so, they would be in a better position to take advantage
of the potential to monetize carbon offsets generated by projects tn ther portfolios..

II. BACKGROUND OF PHASE I1: PORTFOLIO REVIEW

The Phase 11 of the portfolio review was conducted as a follow on o the Phase | wherein
designated representatives of the Indian Fls met with counterpants from US based institutions.
These U.S institutions were selected as best practice examples of mstitutions who have taken
proactive measures in introducing environmental assessments in their regular  mvestment
decisions or have conducted extensive GHG assessment exercises. These instiutions included:
the International Finance Corporation, the Prototype Carbon Fund (of the World Bank Group),
the Overseas Private Investment Corporation (OPIC), Ex-Im Bank, AON Risk Caputal, the
Environment Resources Trust and the Lawrence Berkeley National Lab. Visits 10 these
institutions provided an intemational perspective for the Phase I process by highlightng the
importance of GHG assessments in a global context and how other institutions are proceeding.
The Phase 1 of the Portfolio Review achvity also demonstrated how Fls in the US and around the
woyld are using screening and analysis tools and reviews to idenafy and quantify the value of
potential offsets m a project and use that information in financial strctunng for projects.
Building upon the information and activities in Phase 1, the Phase [I portfolio review provided

-
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Phase I1: Portiohio Review of Indiea Financial Institwiions

further on-site training methodologies for the GHG review and assessment of wndividual
institutional portfolios.

I11. OBJIECTIVES OF THE PORTFOLIO REVIEW

The objective of the portfolio review was 1o build awareness of the GHG assets and liabilities in
the FI's project portfolio and previde pre-screening, review and analysis tools, training and best
practice models for the financial institutions 1o use as they continue to revicw their portfolios. Fls
are the usually the largest financial stakeholders in energy, infrastructure, and larpe industnal
projects in India. As with any business sector, financial institutions try to limit and:or avord nsk
exposure while maximizing revenuc opportunities. Periodic reviews can provide checkpoints for
the Fls in reviewing the environmental performance and the risk profile of thewr portfohos.
Further, the results of these reviews can provide a basis for formulating institutional mvestment
strategies and guiding the decision-making process. The banking sector is also in a position to
play an active role 1n the growth and sustainable development of India by financing projects that
have an environmental as well as an economic benefit (1. renewable encrgy projects or industnal
projects which employ ‘clean’ technologies).

1V. APPROACH USED FOR THE PORTFOLIO REVIEW & SELECTION OF
PARTICIPATING INSTITUTIONS

The Portfolio Review under GEP-CCS was targeted at analyzing the sclected mstitutions’
porctfolios of assisted projects and calegonzing the projects into two groups: projects that adopt
better than ‘Business-As-Usual’ (BAU) technologics or have GHG Assets, and those projects
which rely on BAU or have GHG Liabilities. The review further identfied the GHG mingation
potential of cumrent projects and demonstrated how the data gathered on baseline information
could be employed to assist the FI to benefit from the GHG offset potential in future projects.

A number of multilateral development banks have devised extensive environment assessment
methodologies for reviewing projects. These institutions include: the World Bank Group, EBRD.
ADB, international bodies hike United Nations Envirorument Program’s Financial Institutions
Initiative (UNEP FII} and the Environment Bankers' Association. US Government funded
agencies like the Export-Import Bank {Ex-Im) and the Overseas Private Investment Corporation
(OPIC) also employ environmental criteria to screen and review projects. The World Business
Council on Sustamable Development (WBCSD) and World Resources Institute {(WRI) have
developed a GHG Protocol intiative which enabies corporate GHG estimation and accounting.
One GEP-CCS project objective is to facilitate the dissemination and exchange of mformatron
between US organizations with their Indian counterparts.

To maximize the exchange and portfolio review process the portfohe review activity was
designed in two phases. The Phase T involved visits from July 29 w0 August 3, 2002 10 key US
based organizations to leam and share experiences on environmental and GHG asscssments of
projects. Phase 1. had a “train-the-trainer” orientation with the Phase 11 segment focus on 2 GHG
review of portfolios on site at participating institutions during August 9 — 14, 2002.

Based on the interest and the proactive approach the Fls demonsuated during earher rammg
programs and mteractions, and the ongoing inibatives in the urban transport and municipal waste
sectors, GEP-CCS identified five Fls for possible participation in the review program, of which
three were then selected for the on-site portfolio review:.

S S — - 4
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The five wese:
¢ Infrastructure Leasmg & Fancial Services Lid. (IL&FS)
Indian Renewable Encrgy Development Agency Ltd. (TREDA)
Soxsll Industrial Development Bank of India (SIDBI)
Bank of Baroda (BOB) and
Ifrastructure Development Corporation (Kamataka) Ltd. (IDECK)

IREDA, IL&FS and IDECK viewed the Portfolio Review as a major opportanity to propare for
future noeds and to ro-strategize. Accordingly, these three mstitotions made solid commmitments of
Moﬁdﬂhendmhﬁeaﬂiﬂy.hmof!&ﬂ)&uﬁikpwby
Ministry of Non Canventional Energy Sources (MNES), there was interest at all levels. MNES
mmm,ﬁmﬂ)AthﬂMMmlBGka
by offermg the portfolio of projets devcloped under GEP-CCS, which incloded several
m&mypmmhuﬁumm.mmem'ﬂSMnd
BOB, bowever, # bocame apparent that aithomgh there was intorest i learming more o

PHASE I1: PORTFOL1O REVIEW AT THREE F1s
The portfolio review process iavolved the following steps as indicated below.

Figure I: Steps in Portfolie Review

malyas was desigmed to look st wban mfrastrecture projects such as wibam tasport amd
mumncipal sobd waste (MSW) projects. The model is based cn the [PCC methodology for
calculating the GHG offsets generation for the Indian power sector. A mapshat each of the
h&nshyaﬁwhn(ﬂﬂmﬂmﬂishbdmthl,l!adi
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Portfolio GHG Assessment and Reporting Model
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Figure 2: GHG Mitigation Potential Assesament of Industry/Infrastructure Projects
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Figure 3: Model for GHG Assessment of Business-as-usual projects
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Figure 5: MSW Disposal Projects GHG Assessment Model

Fiw Lowg: Bergur Gevap: Inc, Grovudemst (g Polletics Privenbon Proprct - Ckagty oy Sugplbnmatgt

20




Phase It Portfelto Review of Indwan Financial Instivsions

As part of the Phase | segment, the Indian FIs met with the Lawrence Berkeley Natonal Lab
{LBNL)} to gain a better understanding of the ProFerm software. Inputs like the Stale specific
default values for India provided by GEP-CCS and critical suggestions and comments by Fls
were expressly mcorporated into the software by the developers afier this meeting, and an
improved version was rushed to GEP-CCS so that it could be demonstraled during the Phase 11
mectings. GEP-CCS prepared a separate program book for these Phase | visits. which provided
the overall outline of the ProForm software.

V. OUTcOMES & GENERAL PORTFOLIO REVIEW FINDINGS

The Phase TI Portfolio Review meetings were deemed extremely instructive (and therefore
successful) by the participants and the GEP-CCS technical assistance and tools was well recerved.
At all three institutions, the interactive presentations were followed with intensive discusswons as
the FI officials raised questions arising from their day-to-day operating expenence. The Fls were
keenly interested in understanding the role that bank refationship staff can play, in terms of GHG
opportumities, with a project promoter/developer. The Fls were equally mierested m
understanding the project cycle and process that they may have to follow for structuning the GHG
rutigation projecis to benefit from the market in offsets. Finally, they found the portfolio review
tools to be user friendly. N is belicved that most of the Fis will use them for the assessment of
GHG reduction potential of the clean energy projects under consideration, and as they evaluate
infrastructure and large energy inlensive prajects in the future,

V1. INSTITUTION SPECIFIC FINDINGS
The individuai portfolio reviews are discussed bricfly below:

IREDA

The portfolio review was held on August 9, 2002 at the IREDA office i New Dell.
Representatives of all the sectoral groups at IREDA attended the program. Created 14 years ago
by the Government of India who took an early progressive stance in recognizing the need for
renewable energy technologies, IREDA, a government funided entity that specializes in financing
renewable energy projects, is a2 truly singular institution. As of today, IREDA has already
provided more than Rs. 53 bilhon in financial assistance 1o 1.570 projects. These projects range
from solar thermal prejects to photovoliaics, wind, small hydro, biomass, bagasse based
cogencration, and encrgy efficiency projects.

Mr. Debashish Majumdar, Director (Technical), IREDA cxpressed a distinct interest in the
portfolio review process and mentioned that since JREDA assists only rencwabie energy and
energy efficiency sectors, all the projects in their portfolios have the potential for carbon finance
opportumties. IREDA officers raised several important issues that could affect GHG mitigatron
project structuring. A few of these were:
*  What is the likely price that carbon offsets could bring in the market?
¢ Since IREDA’s project sizes are small, would 1t be remuncrative for the project
developers to avail of carbon finance? Are there any mechanisms in place for small
projects?
- e N _ .. 8
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Phase il- Portfolic Review of Indian Financial Instinurions

*  Would the MNES subsidies be affected in any way by the possible flow of carbon
finance?

+ Can [REDA benefit from its clients availing themselves of carbon finance opporfumities?
What role can it play in facilitating the flows?

Some of the questions raised at IREDA had also been discussed in the Phase I meetings so that
the preseatation team was in a position to be able to supply answers based on the best practices
observed and what other institutions are planning to deal with the uncertaimties. (¢.g. Small
projects are being ‘grouped’ so that the total emission offsets can be more marketable.) IREDA
was not able share 11s project database for the GHG assessment as its promoter, MNES, had not
given them permussion to do so. IREDA officials were, however, able to participate in the GHG
review process and assessiment model with the help of the portfolio of mainly renewable projects
for which GEP-CCS had provided TA.

IL&FS

The portfolio review at IL&FS was held on August 12 and 13, 2002 at their office in Mumbai.
The IL&FS team included officers from the parent organization and from Ecosmart India Lad, 1s
wholly owned subsidiary. HL&FS i1s a multifunctional institution, one that not only provides
finance to infrastructure projects, but also acts as a financial intermediary and project developer
on behalf of its clients. EcoSmart is an extension of its environment and social group. which is
entrusied with conducting envirenmental and social due diligence. In addihon, EcoSmart also
implements independent consultancy assignments to develop eco-friendly mndusthal and
infrastructure projects.

The IL&FS group portfolio included a number of projects from the power sector including,
bagasse based cogeneration, waste heat recovery based power plants, and other rencwabke
projects like wind and smumi hydro electric projects. IL&FS also assists wrban scctor projects.
primarily those in road transportation and solid waste management and disposal. Senior Managers
at [L&FS have recognized the tmportance of including the urban sector projects along wath the
power and renewable energy projects in looking at GHG cmissions. In direct response to
IL&FS’s progressive posture, GEP-CCS developed the urban modules of the GHG assessment
modet. IL&FS appreciated the effort and has expressed continued mierest in developing
additional modules especially for the transport sector projects. IL&FS also found the discusswon
on GHG mitigation project structuning very useful. [L&FS raised many perinent 1ssues, among
which were:

e Whether there was any standard methodology for establishing baselines especially for the
small size projects?

s  Whether the methodology followed in the GHG assessment models have intemabional
acceptance?

*» [ &FS wanted to know whether there are any examples wheren investment policy was
altered as an outcome of the portfolio review exercise?

s [In case of transport sector projects, IL&FS suggested the addition of modules to cover
flyover projects that save idling time of vehicles at the intersections.

IL&FS considers environmental faciors very important in ther investment decisions. They
propose to conduct GHG assessments of all encrgy related projects that are presented for their
financial assistance. IL&FS found great value in the ProForm software of LBNL that was
demonstrated at the meetings. They have expressed a desire to obtam the final version and would
s 9
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List of Participants at the Phase |i Portfolio Review Mestings

Organization: indian Renewable Energy Development Agency Limited

Date: 3 August, 2002
Venue: IREDA Board Room
.No.| Mame of the Participant __[Designation
1 jMr.D. Majumdar Director (Tech))
2 Mr.T.Prabhokaran Director (F)
3 b& RV.Vimal Manager (TS)
4 |MeV.TValavan Senior Manager
5 b P.R. Reddy Asst. Manager
6 |Mr. A Chandrashekhar DM (PTS)
7 _mr. S. Bhaskaran SM (TS}
8 | Shanker Lal DM (PTS)
9 {Mr. K Gopalkrishna OM (BD-TS}
10 _|Mr_P.K. Pandey Manager
11 _|mr. BV.Rao DGM
12 |Mr. AA Khatana GM
13_Mr.S.P.Redd DGM
14l K.BK Reddy DM (TS)

Organization: Ecosmart India Limited (Promoted by IL&FS)

Dates: 12-13 August, 2002

Venue: ILEFS Financial Centre Conference Room

S.No. | Name of the Participant nation
1 |r Hari Shankar Execulive Director
2w Santosh Shidhaye Asst Vice President
3 |Ms. Shaivak Parikh Asst Vice President
4__ve. Subhash Mathurvaishya _[Chied Engr. (Power)
nization: Infrastructurs Dev. taka) Limited
Date: 14 August, 2002
Venue: IDECK Board Room
S.No. [Name of the Participant__jDesignation
1 |Mr. Chesian Thomas Direcior
2 |Mr. Anil Shenoy iChief Financial Officer (Urban)
3 V. Sathyanarayana Head Admin & Liaison (Urban)
4 bar Sumeet Shukhia Associate (Urban)
5 [Dr. S. Vasudevan [Associate (Transport)
6 . Sarvanan Trainee (Tounsm}
7 b K. Jayakishan Sr_ Associate (Transport)
8 iMr.Natesh Holla |Manager (Legal)
9 . D.T.v.Raghu Rama . Associate (Urban)
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ANNEX 2B.

Phase II Program Book
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Porifolie Review of Indian Financial Institutions

I GEP-CCS PROJECT BACKGROUND

The Louis Berger Group, Inc. (LBG) Global Environment Team is currently implementing the
"Greenhouse Gas Pollution Prevention Project - Climate Change Supplement (GEP-CCS)”, a program of the
United States Agency for International Development/India Mission (USAID). The program
aims to build local capacity and create a forum to foster dialogue and cooperation on widespread
clean energy issues between U.S. and Indian government, financial, private, and non-government
stakeholders. These initiatives will, in due course, lead to an integrared assessment and subsequent
implementation of actions that reduce the rate of growth of greenhouse gas emissions (GHG).

IR TECHNICAL ASSISTANCE TO THE INDIAN FINANCIAL COMMUNITY

The LBG/GEP-CCS project assists in building the ‘institutional capacity of industry, key
Government of India (GO!) officials, leading Indian financial institutions (Fls), and banks. It
also supports the clean energy project development process by highlighting the Greenhouse Gas
(GHG) emission mitigation potential of the projects, and illustraring ways to promote these
projects for possible funding under conventional and hybrid [inancial mechanisms. Under the
financial sector capacity building activity, LBG/GEP-CCS conducts training programs and
portfolio reviews for Indian financial sector institutions to increase their awareness about the
use of potential greenhouse gas reduction analysis for the evaluation of specific projects. The
financial sector is a major stakeholder in financing projects and is therefore exposed to major risk
if a project is delayed due 1o environmental factors. Financial Institutions around the world have
begun analyzing their portfolios to assess the potential environmental risks, including GHG
risks. It is, therefore, essential to equip the Indian bank loan officers with appropriate analytical
tools 1o assess the GHG emissions component.

1L PORTFOLIO REVIEW METHODOLOGY

The Fl Portfolio Review, under LBG/GEP-CCS, will provide value-added assistance to the Fls by
looking at representative carbon emission producing projects in their portfolios. The review will
highlight the importance of incorporating carbon/climate change impact calculations into their
financial review process (risk avoidance). Similarly, what cost/benefits should the FI take into
consideration when developing a carbon mitigating project that has “potential” future carbon
sale opportunities.

IV.  OBJECTIVES

a To identify risks that may impact the performance of assets in their portfolio
enhancing the value of the project activity.

a} To enhance the technical capacity of the officials to be able to advise industrial
clients in ways to improve the technical-economic feasibility of projects, thereby
reducing investment risk.

V. ANTICIPATED OUTCOMES

Q Appreciation of the significance and magnitude of the environmental and GHG
risks of projects, and recognition of the true opportunity cost by the bank officer.

2
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o Increased ability to better apprise and advise the project promoters in 2 manner
that enhances the project’s value.

VL APPROACH

The LBG/GEP-CCS tearn has designed this activity in two discrete phases. which will provide an
overall comprehensive and thorough review

(=] Phase I. Exmimng U.S. and Int'l FI Medels tor GHG Envitonmental Analvsis Strengthomeg
CCMP Project Review and Appratsal for Pre Qualificanon (US)

o Phase 11.  Fi Portlolio Document Review  (Indhia)

Phase 1. Fxamining U.S. and Int’l FI Models for GHG/Environmental Analysis: Strengthening

CCMP Project Review and Appraisal [or Pre-Qualification (U.S.)

The Phase 1. portion of the Portfolio Review will provide and introduce leading models and rools
to assist the participating Indian Fls to pre-qualify projects in their portfolios before the Phase 11
Document Review.

To support this process, LBG/GEP-CCS is organizing a “mini-study tour visit™ that will bnng an
Indian delegation to the U.S. The delegation will be comprised of representatives of the three
participating Fls in the current portfolio review, and one additional delegate from an instiution,
which had participated in the July-August 2001 review, e.g. IDFC. The delegation will have the
opportunity to meet with 2 vaniety of US. institutions, and associations who employ and
promote GHG and Environmental criteria during the analysis and approval process of projects
It is envisioned that the U.S. segment of the review will work toward establishing the foundanion
of designing preliminary criteria for introducing GHG and cnvuonmcmzl analysis mte the
respective lending and rating criteria.

LBG/GEP-CCS envisions the U.S. visit to be a “hands-on™ leaming experience where the Indian
delegates can investigate, at a practical level of detail, the above relevant issues in partnership

with the U.S. instirurions.
Participating Financial Institutions and the Visiting U.S. Delegation

Participating Financial Institutions

The Portfolio Review will include those Financial Institutions who have expressed interest and
play a key role in financing clean energy projects. The review will inchude the foliowing

instirutions:
3 [Infrastructure Leasing, Financing and Structunng (1L&FS)
0 Infrastructure Development Corporation of Kamnataka (IDECK)
O Indian Renewable Energy Development Agency (IREDA)

e Lowes Berger Groug. ine Greenbpuse Gas Pollunon Preveancs Prapece - Climare Change Supphomer:



Portfolio Review of Indian Financial institutions

U.S. Visiting Delegation

The delegation visiting the U.S. comprised of three senior-level officials, one representing each
financial institution participating in the Portfolio Review (sce participating institutions above).

Phase [L_F1 Portfolio Document Review (India)

Under Phase 11, the first task will be to incorporate applicable models and tools observed and
intreduced during Phase 1 into the process accordingly. LBG/GEP-CCS will conduct a detailed
review of the FI's portfolio projects and determine, based on the project characteristics, whether
they would be classified as a: 1) GHG Asset; 11} Liability; or an [1}) Business-As-Usual (BAU)
projects. Upon categorizing portfolio projects, those considered GHG Assets (projects with a
betrer GHG profile than BAU) would undergo further analysis. These GHG Asset projects
would be subjected to further review to estimate the GHG reduction potential from the clean
energy projects.

These analyses will be discussed in detail with the banks and will be caprured in a customized
MS Excel model. The following provides an outline of the Phase I1. Exercise:

0 Identify/select and review a portfolio of projects for preeminent carbon mitigating projects -

possible future carbon sales.

ldentify portfolio-projects with higher GHG emissjons - higher future risks.

For the GHG Asset projects, illustrate the calculation of GHG emission reductions and
indicate possible structuring with GHG offsets revenue.

0 Update the Fi on the status of international equity buyers of carbon reducing projects.

VII.  PORTFOLIO REVIEW SCHEDULE ,

Below, is the schedule for the entire portfolio review. These are illustrative dates and are
naturally subject to change based on availability and scheduling of Indian Fls and visiting
organizations in the U.S.:

Phase I. Examining U.S. and Int’l F1 Models for GHG/Environmental Analysis: Strengthening

CCMP Project Review and Appraisal for Pre-Qualification (U.S.)

ik 2 EETL

30 3l 1

Exchange | FExchange | Exchange | Exchange | Exchange
Visit Visit Visit Visit Visit

Washington D.C. Washington B.C. Washington DL §  wishingron €. Washington D.C.

The Louis Berger Group, Inc. Greenhouse Gat Pollution Prevention Project — Climate Change Supplement

o

id

e

e
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Jraser

Porifolio Review of Induan Finnncial inyiunons

Phase H. FI Portfolio Document Review (India)

VIII. GEP-CCS WASHINGTON D.C. CONTACT INFORMATION

August 2002
Sunday Monday "Tuesday | Wednesday | Thursday Friday Satwrday
4 5 6 7 8 9 10
] | IREDA* IREDA*
: ] ! Interactie Interactive
] { . |
n ‘ 12 13 4 15 16 17 o
; ! . Indian
‘ ' IL&FS IL&FS | IDECK Independen IDECK
! PF Review PF Review | PF Review ce Day PF Revicer
18 J 19 T20 2 12 23 24
| IDECK | IDECK |
| PFReview | PFReview |
(Alrernare {Alternate
Dares) , Dutes) 1
i \
; i | }
- . ) Y -
On one of the dates August 8” or 9™ tc be confirmed

Mr. Erik Brejla of The Louis Berger Group. Inc., and the U.S. based representative for the GEP-
CCS program, will lead the delegations visit. Mr. Bregla's contact information 1s as follows:

Mr. Enk T. Brejla

U.S. Program Manager
Greenhouse Gas Pollution Prevention Project-Climate Change Supplement
Global Environmenl Team

The Lows Berger Group, Inc.

1819 H Street, N'W,

Washington, D.C. 2006
Tel: (202) 331-7775 ex. 602

Fax: (202) 331-1058

E-mail: ebrejla@louisberger.com

www. chmatechangeunrdia com

www . loursberger.com

Fiw Lowis Berger Gronp Ine Grevahouse Cas Polluncs Preveation Promect - (lanaiw Chaape Supphowens
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GREENHOUSE GAS POLLUTION PREVENTION PROJIECT — CLIMATE CHANGE SUPPLEMENT
A Program of the United Staics Agency fer Inkernatona] Development, smplemcated by The Lo Berges Gooop, I

B o

ol

PORTFOLIO REVIEW AT THE PARTICIPATING BANKS
Conducted by The Louis Berger Group, Inc. under the USAID/ ndia GEP-CCS Program
August 8- 17, 2002

PHASE II: GHG ASSESSMENT & ANALYSIS OF SELECTED PORTFOLIO

SECTION II: DETAILED SCHEDULE OF REVIEW

C-&7, Safidarpung Development Area. New Detbu — 11O 086 Tel. 91-11-653 2023653 2025, 653 202¢ Fan 91-11- 641 5807
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GREENHOUSE GAS POLLUTION PREVENTION PROJECT - CLIMATE CHANGE SUPPLEMENT

A Program of the United Suies Agency for Intemational Development, implesmented by The 1 aus Berprr Group s

- T

PHASE Il THE PORTFOLIO REVIEW AT THE PARTICIPATING BANKS
DRAFT SCHEDULE
Conducted by The Louts Berger Group, Inc. under the USAID India GEP-CCS Program
August 8 - 16, 2002

Day 1
10:00 Welcome by Senior Executive of the Institution & Introduction

10:30 Presentation on GEP-CCS and LBG Role (Subrata Mazumder. Indva GET
Manager, The Louis Berger Group, Inc)

10:45 Portfolio Review Objective (Vinay Deodhar, Project Finance Speciahist, LBG)

11:00 Learning from Phase 1 Visits to US based Fls - by participant* from respective
Institutions: (Instititions visited and observations on discussions)

11:30 Tea/Coffee break

11:45 Presentation on International Climate Change progress (Subrata Mazumder)
{Covering developments in Chimate Change discussions, UNFCCC, India’s
position, status, GEP-CCS and activities with Fls and project development 1o
date, upcoming events of importance)

12:15 Overview of Portfolio Review Process - Computational Tools, GHG
Accounting/Inventory Protocols, brief discussion on proposed model (Vinay
Deodhar) .

13:00 Lunch

14:00 Formation of Portfolio GHG Assessment Team (PGAT)

14:15 Identification of Projects for review - i.e. Portfolio (these could be from one
department but preferably should be from different sectors, Categorization into
GHG Assets and Liabilities

15:30 Tea/Coffee break

16:00 Data identification and collection

17:00 Recap of Day 1

C.67. Safilarjung Development Area. New Deltu - FI0 016 Tel. 91-11.653 2024.653 2025, 633 2026 Fax- 91-11- 651 3807
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GREENHOUSE GAS POLLUTION PREVENTION PROJECT — CLIMATE CHANGE SUPPLEMENT
A Program of the United States Agency for Intemnational Development, implemented by The Lows Berger Group. In¢

Day 2

10:00 Feeding of data in the Model, and discussion on the GHG Offset potential of the
projeclts in the wdentified portfolio (PGAT)

11:30 Tea/Coffee break

11:45 Additional Analysis for CCMPs, Structuring elements to possible monetization of
GHG offsets generated (Vinay Deodhar)

12:30 Group Discussion on Risks in GHG Liability projects and thetr Mitigation (Entire
Group)

13:00 Worap up and closing remarks

13:30 Lunch

Schedule of Reviews: *

Aug 8or 9, 2002 IREDA New Delhi  Mr. S. P. Reddy, DGM (F§)

Aug 12-13, 2002 IL&FS Mumbai Mr. Santosh Shidhaye, AVP

Aug 14-106, 2002 IDECK Bangalore  Mr. D. T. V. Raghu Rama Swamy, Sr.
Associate

C-6/7, Safdarjung Development Area, New Dethi - 110016 Tel: 91-11-653 2024653 2025. 633 2026 Fax: 91-11- 651 8807
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PORTFOLIO REVIEW AT THE PARTICIPATING BANKS
Conducted by The Lows Berger Group, Inc under the USAIDIadia GEP - (CY Program
August 8 - 17, 2002

PHASE II: GHG ASSESSMENT & ANALYSIS OF SELECTED PORTFOLIO

SECTION III: PRESENTATIONS AT M.iAIN SESSIONS

C-o7. Safdarpung Development Arex. New Dethn - 1HY 016 Tel : 91-11-653 2024,651 2025633 2026 Fax 91-t}- 65] 8847
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Review of Fl Portfolio for GHG Assessment
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Review of F| Portiolio for GHG Assessment

Greenhouse Gas
Pollution Prevention
Project

Qverview of Bank Portfolio
Review Process
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Review of F} Portiolio for GHG Assessment

Portfolio Review Process

GEP-CCS, The Louis Berger Group, Inc.

August 8 - 17, 2002
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Review of FI Portfolio for GHG Assessment

GEP-CCS, The Louis Berger Group, Inc.
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Collect Data

August 8 — 17, 2007

S

¥



iy
-

Lo

Review of F! Portfolio for GHG Assessment
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Review of F| Portfolio for GHG Assessment August 8 — 17, 2002

Greenhouse Gas
Pollution Prevention
Project

Mr. Vinay Deodhar
Project Developrient Speaialist
The Louis Berger Group. Inc.
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Review of FI Portfolio for GHG Assessment August 8 - 17, 2002

Carbon Revenue Stream

CEP Project Analysis
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GEP-CCS, The Louis Berger Group, Inc.
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The Lock Box Concept

Case Study on Carbon Finance Modei
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Review of FI Portfolio for GHG Assessment

Project Particulars

GEP-CCS, The Louis Berger Group, Inc.

Auqust 8 - 17 2002
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Steps in Project Analysis 3
-
» project tein that 2} it can be
i implemanted, b) reduces GHG =
and c} can assist India in ackieving 3
usizinabie development
Choose 2 business model: the fraditional
corporation vs. the special purpose = b
"
ircame Siatss
g 3
mate the discount or turdle rate .
Calculate the Net Precpnt Walue
iate the Levelized Cost of the Prejact .
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Steps in Project Anaiysis
Identify Project Risk Factore
Bistinguish between qualitative and
aguantitative risk
Pevelop a Risk Matrix
Decide the appropriate fevei of Debt the i
5
%
"
GEP-CCS, The Louis Berger Group, Inc. 6
E L]
-



Review of Fi Portfolio for GHG Assessment

g ‘g Nature of GHG Mitigation

GOI Perspective

GEP-CCS, The Louis Berger Group, inc.

August 8 — 17, 2002
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Review of F] Portfolio for GHG Assessment

Hence We may proceed with
further analysis. .

GEP-CCS, The Louis Berger Group, Inc.

August 8 — 17, 2002,
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Review of FI Portfolio for GHG Assessment

What is a Baseline?

GEP-CCS, The Louis Berger Group, Inc.

August 8 — 17, 2002

(3



Review of F! Portfolio for GHG Assessment August 8 — 17, 2004

GHGReduction Objectives
af the Case Project

(R 8

GEP-CCS, The Louis Berger Group, [nc. 10 _

o




[

]

e vy
B

J—
N

—re—
b

Review of FI Portfolio for GHG Assessment

Baseline Soutces

Baseline Sources

GEP-CCS, The Louis Berger Group, Inc.

August 8 — 17, 2002
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Review of Fi Portfolio for GHG Assessment

GEP-CCS, The Louis Berger Group, Inc.

August 8 - 17, 2004
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Review of Fl Portfolio for GHG Assessment

GEP-CCS. The Louis Berger Group,

Data Collection Sources

Data Collection Sources
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August 8 - 17, 2002
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Electric Power Capacity

August 8 — 17, 200"
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Review of Fl Portfolio for GHG Assessment August 8 - 17, 2002

Revelations!!

Power

; "5 GHG Reduction from Sale of

GEP-CCS, The Louis Berger Group, Inc. 15
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Review of Fi Portfolio for GHG Assessment August 8 — 17, 2003
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Review of FI Portfolio for GHG Assessment

Sensitivity Analysis Results

Conditions & IRR without IRR with
constant Manure Emission Emission

August 8 — 17, 2002

price Rs/Ton Reductions Reductions
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GREENHOUSE GAS POLLUTION PREVENTION PROJECT — CLIMATE CHANGE SUPPLEMENT
A Program of the Unied States Apency for inematomal Development, imphomtated by The Lowss Berger Growp, da:

L

PORTFOLIO REVIEW AT THE PARTICIPATING BANKS
Conducted by The Louis Berger Group. Inc. under the USAID:/India GEP-CCS Program
August 8 - 17, 2002

PHASE II;: GHG ASSESSMENT & ANALYSIS OF SELECTED PORTFOLIO

COMPUTATIONAL ToOL FOR GHG ANALYSIS

GEP-CCS has been providing Technical Assistance to key stakeholders involved in GHG
mitigation project development. These include, industrial promoters, financial institutions
and the GOI officials. Financial Institutions provide a major share of finance to clean
energy and GHG Mitigation projects. As such, they have a sizeable repository of projects
in their portfoho, which could have eamed investments from carbon investors. With a2
view to enable the Fls take advantage and to make use of these “*Opportunities™ in future.
GEP-CCS provided technical assistance to two major Fls. This has enabled the Fls to
understand the possibilities and also helped them in prepaning suitable strategres for
identifying suitable criteria for considering such projects and incorporating necessary
design elements so as te enable their structuring as GHG mitigation projects.

GEP-CCS conducted a more detailed GHG assessment for two of the ten projects to
which it provided the TA. This was based or current understanding of the developments
in the climate change arena and the IPCC methodology for assessing GHG reduction
potential. GEP-CCS also helped in development of a five-part Computational Toolkn to
address vanous structuning elements of a GHG matigation project. Based on these tools
and mteractions with several intemational emission brokers, consultants and researchers,
GEP-CCS has developed a simple MS Excel based tool 10 review portfolio through
identification of projects, categonzing them and applying the [PCC methodology to
assess GHG mitigation potental of cleaner projects and GHG emissions from business-
as-usual (BAU) projects. This would be demonstrated in a 1% day portfolio review
program at three Indian Fls dunng August 2002. in addition 1o the industnal and power
sector projects, GEP-CCS also looks at the finkage between urban development and
chmate change through two major aclivities in transport and municipal sohd waste
sectors. Consequently, GEP-CCS ahs also developed additional modules 1o assess the
GHG abatement potential of projects financed by Fls in these sectors. These modules
look at projects like bypasses, over bridges or any other projects that reduce the running
ume of a large number of vehicles and also increases their average speed. thereby
resuiting in reduction of emissions and vanous aliernative MSW treatment techaologies
that help in mitigating methane emissions from open dumping of municipal solid waste.

€67, Saldarjung Development Arca, New Dethi - 1O 016 Tel - 94-11-653 2024653 2023, 633 2026 Fax 91-11- 6°1 8307
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BAU Preject Data Sheet -

GHG Assessment of BAU* projects

Institution
Portfolio
Code No Borrower Project Technology Cam;nty Fuel
Technologies Fuel Types
CFBC Anthracite Fuel qil NGL
Cambined cycle Bituminous coal JSasoline Peat
Engine Coke Lignite Pet Coke
IGCC Coking coal LPG Pure Methane
PC simple cycle Crude oil Naptha Sub-bituminous coal
Steam turbine Diesel oil Natural Gas
*

Project with conventional technology, fuels

GEP-CCS Prgject Raview of F1 Portfolio

The Louis Berger Group, Inc.
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Transport Project Data Sheet — 3

Transport Sector Projects GHG mitigation

Institution o o
Portfalio
Inc. in Av -
Froject Speed |Time Saved p::s?r: : :::ﬂgﬁ,, Composition of traffic %
KM/r | hrs |77 D

R Diesel HCVs |Petrol cars [Two whesiers

GEP.CCS project Review of Fl Portfolio The Lows Barger Group, Ing



MSW Disposal GHG mitigation Projects

Institution

GHG Reduction Project Data Sheet — 4

Portfolio

Project

Capacity
TPD

Technaology

Technolagies of MSW Treatment considered

Open Dumping
Composting

Landfill with gas recovery

Biomethanation
Incineration

GEP-CCS Projsct

Review of F| Portfolio

The Louis Berger Group, Inc.
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PORTFOLIO REVIEW AT THE PARTICIPATING BANKS
Conducted by The Lows Berger Group, Inc. under the USAID/Indva GEP-CCS Program

August 8 — 17, 2002

PHASE 1I: GHG ASSESSMENT & ANALYSIS OF SELECTED PORTFOLIO

SECTION V: SELECTED REPORTS, ARTICLES AND BACKGROUND
' INFORMATION

€677, Safdarjung Development Area. New Delhs - 110 016 Tet.: 91-11.653 2024.653 2025, 653 2026 Fax 91-11- 631 8307
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Your Financial institution and the Environment

INTRODUCTION

We live in an era where the environment is recognized as an important part of vinu.
ally everything we do. Nowhere is the direct impact felt more than in the busmness
r.omm;mity. Whether it is mining, manulacturing, transportation or energy, the
business community can be targeted as the pimary cause of poliution and other
negative impacts on our air, water, open space, and natural resources. There s a
strong connection between finance and the environment. The environmental sishs
that confront a financial institution’s chienits such as violation of Liws, responsibidity
for cleaning up contamination or loss of franchise and brand reputation have an
impact on their bottom kine and, in turn, can pose fisks 10 your imtitution. On the
other hand, these same environmental issucs can also present opportunmtses to
finance new products, to leam how to build environmentally-based efticencies into
your own operations and to enhance the reputation of your nstitution.

The Erwironmental Bankers Association (EBA) has provided the forum for linancisl
institutions to address environmental issues for the past decade. One of the found-
ing principles of the EBA is that the environment should not be a factor in financial
transaction competmon We believe that a heatthy environment is one key to 2
strong economy and that we ali benefit far more trom a collective strong economy
than by individually cutting corners at the expemse of the ervironment In thr spirit
we have prepared this booklet. EBA believes strongly in proactively addressing enwi-
ronmental issues, especially environmental risks to the bottom line of ow respectove
financial institutions, This booklet provides you with an introduction to the
approaches we've deveioped lrom our years of experience and diaws on what we
have learned in collaboration with other groups including the Unied Nations

Environment Programme Financial institutions Initative (UNEP FIH.
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Risk Management

WHAT DOES ENVIRONMENT MEAN TO A BANK?

The woard "enveronment” can bring many unages (o the mind of a hanker - some
that are critical to the profitability of the services and producis of the bank some
that are helpful for expense control, and some that may seem more discretionary,

but are nevertheless beneficial to the bank and the environment in less tangibie
ways. In general, we identify six categofies that make up a total definition of

environment for 2 bank, These are;

The environmental problems of borrowers and equity investments can have serious
impacts on the ability to repay debt or realize a gain on investrment and, increasing-
ly, negative public opinion on the financing of environmentally high profile projects
is impacting the reputations of financial institurtions.
Infrastructure

Finance
Financing of environmental infrastructure such as clean water supply and wastewater
treatment as well as solid and hazardous waste disposal are exampies of environmen-
tal financing.

internal
Operations
Most corporations recognize the benefits of the wide variety of internal enwironmen-
tally beneficial actions that contribute to bottom line savings and other corporate
benefits. These may include energy efficiency programs, recycling, source reduction
and waste minimization, and programs to educate and engage employees, wppliers
and clients.

Commmunity
Responsibifity
Ffnancial istitutions have a responsibility to the commumities in which they operate
which can incude involvement in environmentally relevant ssues through activities such
as corporate grant-making, public policy participation, and community volunteering.

Marketing -
Banks can use environmental causes for marketing their services to consumerns that
aremtcrestedmdomghmnesuvthmwamtzlypmxbvecmahypu
ticipation in cause-related marketing.

Sustainabie

mmmm-dmalﬂmuonmhnwdhmng,w
ticudarly for new technologies that can help solve anvironmental problems. Proactive
financial institutions can play a major pant in their successiul development. in addi-
tion, banks can have a major impact through financing the redevelopment of con-
taminated properties {brownfieids) and promotion of smart growth methods of
greenhieid development. Stand-alone investment products allow a financial nstitu-
tion 1o offer issue-specific products for antomers that wish to make investments
aligned with their values.

Product Finance

A comprehensive emgommml approach for a financial instit

appropriate combination of 3ll of these elements. Hm,’ '

all have the same impact Whence priotity.  For EBA ine;
has been on risk man‘ager*cnt as it is viewed as having the
and maost tangible impm o the bortom fine success of our
Risk management pr 41§ good starting place to build a
ronmental program at an fimncai institution, regardtess of IB
domestic or global markeﬂ




GLOBAL FOCUS

Risk management, infrastructure finance, internal operations, community responsibil-
ity, marketing and sustainable product finance pertain to finanaal instautions workd-

: wide. . It is especially important to communicate with ofl stakeholders »nt 2 local and
.global level.

Collaboration and involvernent with The United Nations Environment Programme
Financial Institutions Initiative (UNEP FiI) provides a voice for financial institutions on

~ important global issues. UNEP Fit provides its signatones, which include several EBA

members, with access to a high visibility partnenship with the United Nations and
with other financial institutions warddwide. UNEP f11 devetops cutting edge research

. and management tools.

“In addthn, UNEP's Finance Initiatives gsoup provides a powerful voice for its signa-

tories at international policy negotiations such as the World Summit for Sustainable
Development in johanneshurg, the United Nations Financing for Development

. Conlerence and climate change treaty negotiations. UNEP il also opens up a valu-

able giobal network of finance and sustainable development contacts, mformation
and networking services as well as collaboration with other leaders in the field
including the Forge-Group, Sustainability Pesformance indicators (5P1) Finance, and
the Global Reporting initiative. Some projects cumrently underway include guidelines
for environmental management and reporting; solutions 10 MAnSlreaMIng sustam-

| - able asset management; the I.rmgvatm Financing for Sustainability report seriex; an

Jnventory of Sustainable Energy Funds, and » professional development program foe

-~ industry executives, - . .. .




ENVIRONMENTAL RISKS

The financial industry is a complex web of organizations offering a wide variety of services
including retall, commercial, investment and development banking and insurance to inter-
national markets, controfiing billions of dollars in cash and assets. The sheer size and
complexity of the business makes it inevitable that the activities of financial institutions will
aftect or be affected by some aspect of the environment. We thmik of environmental risks
as being either direct, meaning that the actions of the financial institution itself create the
environmental problem (real or perceived) or indirect, mearing that the financial institu-
tion is affected by the actions of another party such as a borrower or an investment.

indirect risks generally are associated with monetary loss related to the extension of
credit or investment. Borrowers can face fegal liability for violations of law, have finan-
cial responsibility for cleaning up contamination, and can suffer damage to their fran-
chise and brand reputation. For instance, a borrower may contaminate their real estate
collateral that, in turn, creates potential for loss to their lender. The lender is not direct-
ly responsible for the actual contamination but indirectly faces the financial conse-

quences, nonetheless,

Examples of direct environmental risks may include causing environmental contamina-
tion at your own facilities that you have to clean up, or publicly supporting an unpopu-
lar public policy position that impacts reputation. For instance, the United States expe-
rience has shown us that excessive involvement in a borrower’s environmentally sensi-
tive activities, specifically being involved in the operational decisions of the borrower’s
business, can-result in the institution being directly liable for the cieanup of what was |
_ thought to be the borrower’s environmental problem.  Similarly, if care is not taken to
understand and adhere to corporate legal structures, it is also possible for a parent cor-
poration (the bank or its borrowers) to be held liable for the environmental activities of
its subsidiaries. Identifying and fnanaging these liability risks is particularly important
for financial institutions operating in multiple intemational jurisdictions, where corporate
and lender Kability rules may differ.

_ Risks also exist for financial institutions involved in investment research and asset man-
agement. Incareasingly, financial institutions and investors should be aware of and
respond to market data or perceptions that link positive environmental performance to
pasitive impact on shareholder value. - At the very feast, the environmental problems of
equity investments clearly can affect the ability 10 realize a gain on investment. In the
future, financial institutions that fail to consider market demand for envn'omnmtally
focused imvestment products could be perceived as being remiss in their fidudary
responsibility. _

Finally, your financial institution’s own operations have environmental risks. Activities
such ac disposal of used electronic equipment, management of wastes from printing
operations, and recycling of office wastes are subject to environmental laws in many
jurisdictions. Failure to comply with these requirements can resuit in hability or loss in
asset value. in addition, financial institutions involved in the insurance industry have a
cimct stake in I:he frequency and seventy of claims relaUng to enwmnmental matters.
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RISK MANAGEMENT

Mdentification

Appraisal

Control

Mitigatien

Monltering

- The discipline of risk management was lirst introduced to business by the insurance

industry over fifty years ago. Financial institutions first appled systernatic rish man-
agement methods to environmental risks in the United States during the late 19803
in response to the unigue legal precedents of the “Superfund” laws. This habiity led

- to lenders initiating environmental risk programs and due dikgence policies, proce-

dures and practices in order 1o avoid direct environmental liability as weR as the
indirect financial fosses associated with borrowers” Liability.

Virtually all ol the environmenta! credit risk management programs used by EBA mem-
bers include the basic building blocks of risk management - dentiication, assessment,
congl. mitigation and monitoring. Each of these can be successively mtegrated with
conventional credit risk underwriting using the 5 C's of credit cash tlow, collatevad,
character, capacity and coaditions specific to considenng environmental risk

Risk identification may be completed prior to making a new loan or during the e of
the loan. identifying environmerntal risks is critical since environmendal issues can
a borrower’s cash flow and value of the collateral. These impacts may affect the

. impact
abWofﬂwcmmm&bt.

Once there is a perception of risk or disks are identified, 2 -3
lender should try to establish the impact the risk may R
have on the specillic transaction or overall line of 3
business. EBA instittions consider the many due
diligence tools available for assessing and charac-
terizing the environmental risks. The envirosnen-
tal impact to the financia transaction must be
adequately characterized using available informa-
tion of new investigations.

Risk control measures are designed to prevent fosses
these potential losses by considering the legal, technical and business tools available to
minimize the risk. Some of these tools include lnan docsmentation and covenants that
require the customer to mitigate risks and evaluate environmental conditions duning the
e of the loan.

Erwvironmental risks may be mitigated either prior 10 or during the lile of the loan. One
of the tooks that may be used by the Snancial institustion involves the trander of risk to
another party, either hwough contractual docurments or inamrance. Eanks should con-
sider whether or not they will manage these internally (self-insure) or Uarsfer the risks
empicyment of environmental indemndiications, holdbacks/escrows, or letters of credit.

Monitoring should be an integral part of any fnandial institution’s risk managerment sys-
tern. With risk monitoring, the systesms for radking the loan or loan portiolio lle cycle
that are already implemented for traditional risk managerment can also be used  mani-
tor the efvironmental conditions at a site.

96



ENVIRONMENTAL OPPORTUNITIES .

There are opportunities for tinancial service companies both large and small to take -
part in practices that are sustainable and contribute to the bottom line. in reality, -
most financial service companies are already involved with these practices but may

not realize how they contribute to sustainability. .

Facliity Management
Financial institutions operate real estate portfolios that range from one or two build-
ings to vast numbers of retail branches and large high-rise operation centers. Energy
efficiency issues are at the core of cost savings an the need to ensure maximum
resource use. Power consumption including heating and cooling, transportation,
waste management and source reduction all provide opportunities for eco-efficiency.
For instance, financial institutions consume significant volumes of paper. We have the
ability to manage paper production and consumption from forest to mill to desk and
back to the mill for recycling, resulting in efficiency that directly contributes to the
bottem line and shareholder vatue. The logical next step is to understand that envi-
ronmentally focused property management practices all are contributors to the mak-
ing of an environmentally sustainable financial institution. ‘

e

iy

There are market-based solutions that encourage sustainable development and pro- o
vide positive solutions for environmental challenges. Many financial institutions have -
found an under-served market niche created by the desire of the investor to act as a
responsible global citizen through the power of their investmeats. Issue specific
investment products including socially responsible investment strategies, eco funds
and green investments allow financial institutions to tap new markets, provide cus- .
tomers with sustainable investmentihoices and generate revenue. Other markets are
created from new products and services such as the demand for recycled materiat or '\.E
components associated with erergy efficient products such as photovoltaic cells, ’ '
geothermal and fuel cell technologies. In addition, larger infrastructure projects asso- ¢
dated with clean water supply, wastewater management or solid waste disposal . 2=
‘demand specific knowledge and financial expertise. As an example, a small 20- ?
employee US based company may supply a developing country in Asia with a specific
component for a wind turbine. The global market fosters this type of trade and
financial institutions take advantage of this kind of environmental market niche asan =
opportunity to create a dynamic new line of business. ' n =

Community >

We can benefit our communities and, in turn, our standing in our communities -
through actions such as public policy participation , employee volunteering, and pro- -
motion of positive community reinvestment. Brownfield lending is an example of how .
financial services directly benefit under-served communities. Brownfield sites are typi- I
cally located in' urban areas; these often idle or abandoned properties represent sites

that were once economically strong centers of commence and business. Using their
expertise and specific knowledge related to contaminated real estate redevelopment, .
EBA institutions have financed hundreds of miflions of dollars in brownfields redevel- "3
opment, resulting in cleanup of contaminated real estate, prowd:ng business access

to under-served urban markets and creating jobs. _ -

Many environmentatly beneficial organizations and causes raise funds for their activities
through partnerships with businesses including financial iastitutions. Examples indude  ~ -
cause-related marketing associated with credit cards or other retail banking services .

where the company gets the visibility and public refations benefits of the partnership

and some portion of the revenues go to the environmental cause. Even without such

partnerships, promotion of the environmental actions of the financial institution, - L
whether related to core business or intemal greening, can result in marketing advan-
tage to the growing base of environmentally conscdous dientele.

A
3
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CORPORATE INTEGRATION
A growing number of financial institutions have recognized the benefits of integrat-
ing environmental issues into company strategy and developing an organizatonal
commitment to conducting business in an environmentally responsible manner.
While this process is relatively new for many, there are existing mechanisms and best
practices avaitable which may assist banks in making their commitment to the enwv-

ronment operational. A starting point is a corporate enviconmental policy staterment.

. Corporate Statetments
{ and Policles
Many manufactiring and retailing industries companies have had environmental pol-
icy statements for the past decade of so. More recently, fmancial service institutions
are getting on board. Statements serve 1o transparently affirrm 3 corporation’s deds-
cation to environmental stewardship. They deliver 2 message for both employess
and external stakeholders, and can be general or specific depending on how far
along an institution s in articulating and acting on its envinonmental commitment

. There are numerous industry lnitistives underway dedicated to corporate environ-
r _ mmmwwwmnmm
i

is just a samphing of the many initiatives that exist.

! * United Nation's Envirenment Prograsmme’s (UNEF) Raancial institetions
' imitiative (Fil) on the Exvirenment - Fil was lounded in 1992 to engage
g : finandial institutions in dialogue omrsustainable development and currently han
' more than 180 bank signatories worldwide. Signatories to the initiative’s
Statement By Finandial institutions on the Environmemt and Sustainable
® Development recognize that “sustainable development is the collective responsi-
bifity of govermment, business, and individuals” and “are committed to working
cooperatively with these sectors within the framework of market mechanioms
toward common environmental goals”. A number of signatories use the principles
within the Statement as a framework for identifying and managing risks, particoy-
| + Coaltion for Environmentally Respansible Economies (CERES) - The
CERES Coalition is a network of over 70 organizations, including environmental
. advocates, investors, advisors and analysts, representing over $300 bilion in
{ invested capital. Companies, including several EBA members, that join CERES have
committed to continuous environmental improvement by endorsing a ten-point
code of environmental conduct. The principles include: Protection of the
Biosphere; Sustainable Use of Natural Resources; Reduction and Disposat of
Wastes; Energy Conservation; Risk Reduction; Sale Products and Serwices;
Environmental Restoration; informing the Publicc Management Commitment; and
Audits and Reports.
The World Basiness Coundcll for Sastainshie Development (WBLID) - The
WBCSD is 2 coalition of more than 160 intemational companies committed to sus-
tainable development via the three pillars of economic growth, ecological halance
and social progress. Members come from more than 30 countries and 20 major
industrial sectors. The WBCSD & a member-led organiration and is governed by 2
O e - Councit composed of the Chief Executive Officers of its mermber companies, or
— other top-leve] exeautives of equivalent rank. The WBCSD aims to show that busi-
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ENVIRONMENTAL REPORTING ~
p 2220 WV T Corporate Environmental Reports are used to demonstrate company-wide, integrat- .
o I ed environmental management systems, corporate responsibility and the implemen- ’;
tation of voluntary initiatives and codes of conduct as stated above. Obtaining infor- ' i
mation for a corporate environmental report may be a challenging task. However, T ¥
the process itself encourages a financial institution to think about its information
management system and realize how much it is already doing regarding environ- -
mental stewardship. Reporting is a good way for a company to track its own k
progress and identily internal strengths and weaknesses. By initiating environmental
reporting,.'a bank may put into place processes and systems that can help gather 3 -
information and make the firm more efficient.
Facts often covered in corporate environmental reports include: st
¢ environmental policies and systems 1

= indicators of environmental/social/economic performance

= financial implications of environmental/social/economic actions . )
= relationships with stakeholders e i
= sustainable development business opportunities -

» business initiatives that support environmental/social/economic development k

Producing an environmental report mays lead to internal and external benefits for a
financial services institution. internally, employees are often pieased to learn that the
bank they work for is environmentally engaged and the report serves to boost com- :
pany morale. Senior management is better able to learn and speak knowledgeably # -
about the company’s eqvironmeéntal program, including its many benefits to the cor- ﬁ
poration. 5

Externalty, many individuals and organizations are increasingly asking banks to pro-
vide environmental reports and they may find that reporting is a good way to
respond to environmental criticism. Furthermore, reporting gives a bank the oppor-
tunity to demonstrate environmental leadership.
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Environmental Bankers Association

Contact:

To protect and preserve bank net income and asiety from enwronmental exposure
and liability resulting from lending and trust activitres through the employment of
envitonmental risk management in the Uniled Staics and woddwide.

The Environmental Bankers Association is 2 non-prefit trade association that repre-
sents the financial services industry, incluging bank and non-bank financial instrtu
tions, insurers, asset management firms and those who provide services to them. Ity
members include lending inslitutions, properly & casuaity and e insurers, the env:
ronmental consulting and appraisal community, and attomeys. The EBA was extab
lished in 1994 in response to heightened sensitivity to environmental risk issues, and
the need for environmental risk management and due diligence palicies and proce

dures in financial institutions.

Executive Co-Director

D. Jeffery Telego

110 North Royal Street, Suite 301
Alexandria, Virginia 22314 USA

Phone (703} 5490977 .
Fax (703) 548-5945

Email: jefitelego@envirobank org
www.envirobank org
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UNEP Finance Initiatives
Innovative financing for sustainability ? -
T3
Mission i
Ta identify, promote, and realize the adoption of best enviranmental and sustainabil- -
ity practice at alf tevels of financial institution operations. \;3
The United Nations Environment Programme Finance Initiatives (UNEP F} is a unigue ( )
_global partnership between UNEP, the Financial Institutions nitiative (FH), and the ~y -
Insurance Industry Initiative (). These three partners work together to achieve UNEP :
FI's mission. Signatories to the UNEP Statement by Financial Institutions on the "J:‘ -
Environment and Sustainable Development commit to the integration of environ- -
mental considerations into their operations and services. Created in Aprit 2001, the
North American Task Force (NATF) is a member-driven and UNEP-supported initiative l:? -
that works to support and expand sustainable financial practices in North America. l
The top priority of the ';\J;.TF is the creation of a critical mass of North American sig- 1} i
natories that are able to exchange ideas and best practices as well as learn about _rf
worldwide developments in the field via a UNEP FI facilitated network. K
Contact: - C

UNEP Fi Coordinator
Paul Clements-Hunt ‘ Lo

pch@unep.ch ‘
office: 41,.22.917.8178 iz
UNEP FI North America 5
lacob Malthouse i ol
maithouj@unep.ch )
office: 41.22.917.8268
mobile: 41.79.707.6932 . . _
P -
www.unepfi.net P
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Institutions
Swiss Bankers Association
. . . . Environmental management
. «Environmental protection is an important subject, of concemns all areas of banking.
: course, but what has it got 10 do with our banking business™ Qur guidelines have therefore
o Th:]s]; is the qqauop that Swiss banks also asked themselves peen designed for the
! at the beginning of the nincties. following heads of department
and areas of concem:
. Environmentat and economic issues are very ofien linked
with each other, also in banks. Envirenmental factors, o For the managemen
however, often have an economic effect in the future. Some T
Swiss banks have already started to record and assess For everyone: corporate
possible risks and strategic opportunities in both their ) c:colog;'} )
lending and investment business. .
5 . . o For the professionals i
; What we want to do in these guidelines 1s to present our loans
: findings and experience to other banks and to a wider public. '
We want 10 encourage you to take an active part in o For the professionals
combining ecology and economy in your own bank. T imestments )
For those in management, these guidelines contain important F ,
questions to be asked and describe the steps towards the * ror communtealion
introduction of environmental management. o Towards svstcmaie
 anfs sys
For employees and those in charge of departments of the action
bank, it provides clear examples and aids in solving the tasks For further reference
: facing them. o
: Dr. Georg F. Krayer
. President of the
{ Swiss Bankers Association

The UNEP Financtal Institutions Initiative on the
Environment wishes 1o express its sincere appreciation and
gratitude to the Swiss Bankers Association for making these
guidelines available to banks across the world through the
Initiative's web site.

One of the major thrusts of the Initiative is the development

{ hitp::zunepfi.nevfit/sba/index htm 62602



Environmental Management in Financial Institutions

of a global network to enable the sharing of best practices
among members, who represent over 33 countries, and to
facilitate member access to management tools and other
resources for taking concrete environmental actions in all
functional areas of their business.

Both UNEP and the Initiative's Steering Commitiee are
convinced that these guidelines will serve as an excellent
framework for any bank or financial institution, regardiess of
size or type, to use in developing and implementing
environmentally sound policies and programs. Your
willingness to make these available to the financial sector at
large will significantly enhance our efforts to promote
environmental responsibility throughout the financial
services sector giobally.

Linda Descano ‘
Chair of the Steering Committee to the UNEP Financial

Initiative

Deborah Vorhies
Coordinator of the UNEP Financial Initiative

For best presentation set browsers default font size between 10 and 12 point. PDF-Files have 10 be opencd with Acrobal #eaivs.
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For the professionals in investments

« Environmental issues in asset management

B—ﬁ hg}_-%‘i n vesInKnNg
[ i (Grafic 177kb)

+ Choosing stock according to envirpnmental cniena

o A market for environmental mvesiment funds

Environmental issues in asset management

A possible real-life scenario
«A and B, two industrial groups listed on the stock exchange, wished to overcome problems
of structural change through engaging in a merger.

In the context of a due diligence invesligation, it is revealed that considerable site
contamination has been found on the premises of firn B and that numerous environmental
regulations have not been adhered to.

A estimates the additional investment needed for the clean-up of the damage will be about
U.S. $ 34 million and expresses doubts about the merger agreement. The stock markets
react immediately: B's stock capilalization decreases by about U.S. § 40 million.»

«We wilf reinforce the attention given to
environmental risks in our core activities.
These activities include risk management,
loss prevention, product design, claims
handling and asset management.»

A new market develops

Environmental issues have so far played only a munor role in the investment business bat
there are ever more signs of change under way. By signing the UNEP statement. over
seventy msurance companies have already declared their future intention of taking
environmental 1ssues into account in asset management.

The interests of the investors ...

Up to now, it has only been investors with a particular interest in ecology who have been
prepared to follow up their principles when considering investments. They wish to
contribute to environmental improvement by investing in pioneer businesses.

6"26:02



What have banks to do with ecology
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Environmental Management in Financial Institutions

Page 2 of 2
"%

Now that there is increased recognition that the environmental achievements of companies
have an economic effect, traditional investors are also weighing up the consequences of
these factors for their shareholder value.

... and how the banks are reacting
The first step is to include environmental factors in stock analysis (see «Choosing stocks
according 1o environmental crilerian). Check-lists and questionnaires, similar to those used

by the credit department, need to be developed in order to assess recommended stock
according to financially-relevant environmental criteria. In order to give clients sound
advice, investment consultants need to have appropriate training and specialized knowledge.

3
Environmentally-oriented clients can then be offered an individual portfolio management
supplemented with environmental criteria.
Some banks have introduced so-called environmental investment funds with a range of ;
investment goals (see «Envirommental investment funds»).
New aspects in investments :
B {Graphic - This file can be either downloaded
=1 as a PDF-File 14kb, as a PowerPoint- \
Document 19kb or op¢ned in a new browser :
window.)
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e A market for environmenfal investment fumds

Choosing stock according to environmental criteria

Finding the right criteria
How can stock with a particular environmental potential be identified? What critenia should

be selected in evaluating the environmental performance of a company?

The basis of each stock recommendation is a positive financial rating, the cniena for which
are generally accepted, but for environmental aspects there is as yet no standardized
approach. However, as environmental management has been standardized, important

qualitative and quantitative cnteria have emerged.

Does an environmental strategy exist?
An environmental policy forms the basis of an mv:mnmcntaily-oncmcd business strategy

which, together with the key projects of its implementation, is usually made public through
an environmental report.

Scrutinizing the system
An assessment of a corporate environmental management system will reveal o what degree

an environmental approach forms part of daily management procedures. The establishment
of eco-controlling will guarantee the achievement of environmental aims. Certification of
the environmental management according to international standards provides a further sign
of the continuing efforts of a business to improve its environmenial performance.

Assessing the production processes
In many industries, the production process causcs the most environmental pollution.

Forward-looking businesses will be able 1o identify important data:

» What financial reserves are there for environmental nisks?

« What are the costs of energy consumption or waste disposal?
+ What pollutant emissions are gencrated by production?

e What improvements have been achicved?

hitp://unepfi.net/fii/sba‘anlage/antage? htm 62602
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Environmental Management in Financial Institutions Page 2 of 2

Potential for environmental success
The environmental quality of products is significant for the future success of a company:

What share of the tumover and thé market do eco-producis have?
What standards are demanded of suppliers?

How large is the proportion of recycled materials?

How energy-efficient are the products?

The result is a performance analysis with the addition of environmental factors, which
increases the quality of stock recommendations for the benefit of customers, banks and the
environment.

A working group of the Swiss Bankers
Association has developed a catalog of
financially-relevant environmental indicators

ssess stock according to

nvironmental criteria
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A market for environmental investment funds

[nvestment funds for the environmentally committed

Investment funds with a background of environmental, social or ethical issues have a long
tradition in the USA. For over 20 years, there have been proposals for potential investments
which guarantee that certain ethical criteria are adhered to. At the end of the 1980s, after the
environmental movement had begun, special environmental investment funds were
launched for environmentally-interested investors, particularly in Europe.

A product not only for a niche in the market

Whereas in the USA, approximately $ 640 biltion, or 9 % of all investinents are made
according 1o ethical or environmental criteria, investment in the German-speaking countries
up to now lies at § 350G million or at less than | % of the market, but is increasing. Recently
launched products reflect the growing interest in these type of investments.

Transparency is a major factor of success for environmental-ethical investiments. The
cnteria for assessment of corporate environmental contributions must be communicated
clearly.

Some critics maintain that an ethical-environmental selection of stocks which is not onented
towards contribution to sharehoider value is unlikely 1o divert capital flow into
environmentally meaningful investments. For this reason, some new environmental
investment funds focus on measurable contribution to sustainable development and

shareholder value.

Decision-making cniteria
The tradition of ethical investments has produced some negative critenia which exclude
certain industrial sectors, such as the weapons industry, nuclear power or the tobacco

industry.

Positive criteria imply an informed selection of particularly environmentally sound
industrial sectors, such as renewable sources of energy, recycling, organic farming or

Page 1 of 2
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Assess stock according to environmental criteria
-
Financial corporate analysis
» Financial indicators » Assessment of management -
« Balance sheet structure + Seclor analysis
+* Returns on capital « Country analysis
\\/ﬂ/,,/ wi
Environmental corporate analysis -
- N - . . 0 - + - - . b
Qualitative criteria Qualitative and quantitative criteria
Environmental strategy Production processes =S -
« Environmental policy statement formulated? » Criteria for suppliers?
* Risk management? ;
« Environmental program prepared? - Investment to reduce environmental risks ’ wil
* - Finanical reserves for risks
* Environmental organization established? - Investment in eco-friendly technologies?
] : ! + Energy management? “3
» Environmental communications plan - Environmentat data? - -
available? - Pollutant emisstons
) ! ~ Energy consumption
* Eavironmental report published? - - Amounts of waste products and waste 3
water -»
Environmental management Products , &
system
* Internal comunication supplemented by + Materials?
eco-{actors? - Environmental relevance
* Eco-controlling prepared? - Material costs e
* Legal compliance checked? » Customer information? .
* Insurance cover for environmental risks? - Market share of eco-producis -
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certification? + Criteria for suppliers? ) )
» Offers to recycle and dispose of preducts?
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Investment funds for the environment

interests of the investor

Contribution to
shareholder value

Contribution to environ-
mental improvement

——

Decision making criteria

Negative criteria Positive criteria Environmental corporate
analysis

- Armaments » Environmentally sound Qualitative and quantitative

* Fossil fuels transport system assesment of environ-

« Nuclear power = Organic farming mental performance:

« Destruction of * Renewable + Environmental strategy
rainforests sources of energy + Environmental

» Animal experiments » Pollutant reduction management system

+ Other ethical criteria « Environmental * Production processes

. technologies + Products

»

S

Range of investment funds

New environ-
mental invest-
ment funds

Classical
environmental
investment

funds

= Eco-pioneers
in an indusinal
sector

technology
funds

» Gauging the
contribution to:
- Sustainable

environmental

technology
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Environmental Management in Financial Institutions

environmental technologtes.

Page 2 of 2

Some more recent approaches also include corporate environmental analysis which includes
qualitative and quantitative environmental factors in its assessment. The aim is to
substantiate the contribution to sustainable development of these funds,

The range of environmenta! investment funds
Since most of the investment funds on offer apply a mixture of the criteria already
mentioned, a definite categonization is not possible. However, four basic trends are

discernible:

ethical investment funds

environmental technology funds

classical environmental investment funds directed at pioneering companies

new environmental investment funds with the intention of offering a measurable

contribution 1o sustainable development and shareholder value.

See the current hist of environmentally-oriented
funds.

Investment fun_g__s_ for the environment

E_l"i:r! {Graphic - This file can be either downloaded

=] as a PDF-File 12kb, as a PowerPoint-
Document 20kb or opened in a new browser
window.)

http://unepfi.net/fii/sba‘aniage/anlage3 htm
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Environmental investment funds
(This checklist can also be downloaded as a M5 Waord-dowumeart 36kb)

The following list shows the environmental investment funds i1ssued and managed in
German speaking countries as of January 1998:

Name of funds Investment Positive critena Negative critena
minimum
in DEM
Luxinvest 10 000 + Private housing, o Weapons
SecuraRent communication » Violations of
technology human rights
» Investments n the + Production of
social, health and environmentally
educational sectors harmful substances

» Technologies which
aim to conserve natural
resources or to employ
altemative forms of

cnergy

o Conservation of clean
water, air and soil

« Avoidance, reduction,
re-utilisation or
removal of harmful
substances and wasle
products

e Promotion of rail traffic

Credit Suisse No « Evaluation of eco- » None
Equity Fund minimum efficient enterprises

(Lux) Eco throughl:’ Sustainable

. Asset Management

Efficiency (SAM)

e Active management:
nsk-adjusted
overperformance in
comparison with the
benchmark

« Options in this sector
extend beyond local
and regional
boundanes

hutp://unepfi.netfii/sba‘checklis/c funds.him 62602

(of



Environmental Management in Financial Institutions

Sustainable l unit
Performance (the
Group (SPG) 1ssue.
price is
based on
the daily
net asset
value)
Focus 5000
Umwelt-
Technologiefonds
(environmental
technology
funds)
SBC Eco 1 umit
Performance (the
Portfolio 1ssue.
price is
based on
the daily
net asset
value)
Hypo Eco None
Tech

+ Well-balanced mixture
of large and mid caps

« [nvestment in all
sectors possible

« Diversified portfolio
having regard to
sustainability

» Technological
tmprovements with
positive effects on the
environment

» Development,
production or
marketing of products
or services in the field
of environmental
technology, with a
share in turnover in
excess of 51%.

» Stocks of companies
which are of leading
economical as well as
‘ecological significance
within their sector and
which display an
ongoing commitment
to improving their -
attitude to
environmental issues. A
differentiation is made
into leaders (blue chips
with high
environmental
performance) and
innovators (smaller
companies with eco-
efficient products and
Services).

« Environmentally

friendly products or
technologies

+ Attainment of a cleaner

- and healthier
environment in local
sectors; control of air
pollution, geothermic
energy, recycling,

http://unepfi.net/fii/sba/checklis/cfunds. htm
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A MESSAGE FROM THE OPIC PRESIDENT

Preserving the environment and building economies need no fonger be seen as competing
goals. Increasingly, new technologies are beginning to hamess sustainable energies in ways
that both protect the global environment and expand economic opportuaity for glohal
citizens. Indeed, if we are to endow future generations with the environment and the
economic opportunity they deserve and require, this wend must continue. As a step in that
direction, the Overseas Prvate Investment Corporation (OPIC} is issuing the enclosed
report, Climate Change: Assessing Our Actions. '

The report found that OPIC’s power portfolio is driven predominantly by ckean-buming,
low-carbon natural gas (45 percent) and carbon-free hydro- and geothermal energy (27
percent). It concludes that OPIC-supported projects “are nof a major coatributor 1o global
greenhouse gas emissions or climate change.” Current carbon dioxide emissions from
OPIC-supported projects represent 0.24 percent of global CO, emissions. In addition,
OPIC projects tend to utilize highly efficient advanced technologies, more than 45 percent
of them making use of combined cycle technology - the most efficient electricity-

generating technelogy availabile.

For OPIC, the report is satisfying on several counts. First, it affirms our leadership role
among bilateral investment finance and expon credit agencics in assessing the
environmental impact of the projects we support. Rather than calculating only the annual
aggregate emissions of CO; from OPIC's thermoelectric power projects, the repont takes
into account the cumulative impacts of OPIC’s entire thermoelectnic portfolio.

Secondly, a third party verifier reviewed OPIC's methodology — the same methodoiogy
applied by the World Bank and other leading international financial organizations 10 make
their calculations - and confirmed the validity of the results. Independent venification is the
best support for OPIC"s cffort 10 undertake responsible environmental protection.

Lastly, the report represents OPIC's progress down a road less traveiled. Since 1985, when
Congress gave OPIC a specific environmental mandate, OPIC has evaluated the
environmental consequences of cach and every prospective project. Not only will OPIC
reject support for projects that pose major or unreasonabie adverse environmental impacts.
but we actively look for opportunities 10 make a positive emvironmental difference through
the projects we support.



In 1998, OPIC began to calculate and report on annual aggregate emissions of carbon
dioxide from its thermoelectric power projects, responding to the need for responsible
environmental stewardship in the face of the growing importance of transboundary and
global environmental impacts. And, throughout, OPIC has carefully monitored the projects
in its portfolio to ensure ongoing compliance with World Bank-level standards.

In that context, Climate Change: Assessing QOur Actions represents the latest and most
advanced OPIC measure to track the environmental impacts of the projects it supports. We
at OPIC see our commitment to natural gas as part of ouc role in helping the developing
world make a transition to less carbon-intensive fuels. Without question, that is the single
greatest contribution OPIC can make to the trend toward weaving together environmental
and economic needs.

Yet this report is one of only many steps OPIC intends to take in that process. More needs
to be done to harness and support renewable energy sources such as wind and solar power.
OPIC looks forward to working with the renewable energy industry to develop innovative
financing mechanisms which will help lead newer technologies into the marketplace.

In the meantime, we are issuing Climate Change: Assessing Our Actions as a
demonstration of OPIC’s commitment to the principle that cconomic development and
environmental protection can go hand in hand. i

Sincerely,
George Muiioz

President and Chief Executive Officer .
Overseas Private Investment Corporation
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Independent Review

OPIC is to be congratulated for its forthright effort 10 assess the global warmmng and other
environmental impacts of the power projects that it finances and insurcs. The greatest
growth in electric power is expected in developing countries and Eastern Europe. and so
the greatest opportunity for avoiding the locking in of carbon dioxide, methane and anr
poliution emissions over the next half-century lies in the investments now being made

there.

Before 1 begin, | have just two caveats. My analysis is based solely upon the report wsell,
and I did not independentiy examine the raw data, nor did 1 verify the types of projects that

OPIC has supported.

First, the methodology used by OPIC for the analysis of its projects is a standard and
generally accepted method for estimating CO; emissions from power plants. A rough
estimate shows that the reported fipures are of the right scale. The only additional related
greenhouse gas emissions that might be significant are from methane. Methane s a much
more potent greenhouse gas than CO; and is associated with leaks from aging gas
pipelines, from coal mining, and oil and gas production. However, OPIC is cither not
tnvested at all (e.g. coal mining) or is not heavily invested in these sectors compared to

thermoelectric power.

The report appropnately calculates CO; emissions three ways: total tons, as a percentage of
global and of developing country emissions, and as an index of tons of carbon dioxide per
Gigawatt of OPIC supported power capacity. The total tons provides a measure of the total
contribution of OPIC projects to global warming, while the percentages place that i an
overall context. The figure of 0.24% of world emissions, projected 10 grow to 0.43% by
2015 may seem small, but still represents a measurable contribution and should not be
ignored. The third intensity measure may be the most useful in determining how OPIC
prejects compare with other investments. From the high efficiency and the mix of projects
supported to date, OPIC projects have lower GHG emissions than the average constructed
in the regions, but in the future this comparison should be quantificd. OPIC maght also
utilize this index as a criterion and as a measure of progress for future projects. The
relevant question is what will be OPIC’s greenhouse gas policies towards future projects;
should it consider adopting an incentive program for lowering emissions from future
projects? As stated, the potential for emissions growth in developing countrics justifics
OPIC’s efforts to support lower emitting power projects.  OPIC might also wish to take
more credit for the co-benefits of clean air that accompany their projects as well as the CO:

reductions.



The proposal to develep a workshop for renewable supply options in the pear future is
commendable, and builds upon two ongoing trends. The first is the high success
demonstrated by the Danish government in promoting Danish built wind turbines in
countries such as India. The second is the emerging potential of some sort of a Clean
Development Mechanism for low carbon energy projects in developing countries that will
be decided at a meeting in the Hague this November.

The proposal to “reach out to the renewables industry” has real potential for identifying
{ow carbon options for future OPIC projects. For example, wind turbines are the fastest
growing source of energy supply on a percentage basis, and world installed capacity now
exceeds 15,000 MW — nearly equaling OPIC’s total instalted capacity of 16,775 MW. The
potential for OPIC to finance low carbon emitting optiens in the power sector could lower
their projected increase in carbon dioxide emissions, and help establish a standard for
others to follow. The pessimistic forecast of EEA and DOE for renewables could be correct
for the US, but may not apply to the opportunities in developing countries that fack the
extensive transmission and distribution system of the US. Also, the opportunities for
renewables in deregulated markets is largely.untested, and projections of their potential,
even in the US, vary widely.

The US Secnate position on the participation of developing countries in meaningful
reductions must be scen in the foliowing context: the UNFCCC and the Berlin Mandate
both clearly state that deveioping countries have “differentiated responsibilities™ and that
industrial countries must be the first to proceed with reductions. That said, OPIC, whose
sole focus is on the developing world, has the unique opportunity to play an important role
facilitating the participation of the developing countries critical to the resolution of the
climate problem.

Prof. William R. Moomaw
Director, International Environment and Resource Policy Program
The Fletcher School of Law and Diplomacy, Tufts University, Medford, MA
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Executive Summary

L

OPIC has undertaken a review of the cumulative annual greenhouse gas (GHG)
emissions and chimate imphcations of all OPIC finance and poliscal nisk insurance
projects since 1990. This review is consistent with OPIC’s loag-standing commitment
o the environment and sustainable development. OPIC's review conchades that the
cumulative annual GHG emissions from OPIC-supported projects do aot substantialty
contribute to global GHG emissions and associated climate change mopacts. Current
CO, emissions from OPIC-supponted projects represent approxsmately 0.24% of global
CO; emissions.

OPIC attributes its conclusions to the fact that its 16,775 MW power portfolio relics
primarily on less carbon-intensive natural gas and carbon-free renewable hydroclectnc
and geothermal rather than carbon-intensive coal and oil.  OQPIC-supported power
projects, on a'capacity basis, are approximately 45% gas-fired, 24% hydroelectnic, and
3% geothermal, while coal- and otl-fired projects make up approximately 21% and ™4,
respectively. In addition, OPIC-supported power projects tend 1o use highly efficiemt
advanced technologies that emit fewer GHGs per unit of electnical output. For
example, more than 43% of OPIC-supported fossil fuel-fired power projects
incorporate combined cycle technology, the most efficiemt fossil-based clectncity

genecrating technology.

Although OPIC-supported projects are not in themselves a substantial contnibutor to
climate change, OPIC recognizes that renewables, such as wind and solar power, have a
potentially important role to play in reducing global reliance on fossil fuels and thewr
concomitant GHG emissions. Therefore, OPIC will seek to suppont these emerging
power sources through better outreach to the renewable energy industry and by
providing innovative financing.

OPIC’s methodology and conclusions have been independently validaled by a noted
climate change expert.



I. OPIC and Climate Change

Summary:: OP': G is a bilateral development agency and a major source of financing

and support for the development of U.S. private sector participation in a wide range of
investments, including many independent power projects, in developing countries and
emerging - economies. ..QPIC-supported. power:projects. serve a critical development
objective and bring conisiderable economic and social benefits to developing regions.
However, the powerssector.is a major source of the anthropogenic greenhouse gas
(GHG) emissions that .threaten. the stability of the global climate system. OPIC
understands the serious implications of GHG emissions and climate change and was the
first bilateral finance, investiment insurance or . export credit agency to commit to
tracking - and -reporting -annual-.CO; emissions.: This report, _however, goes beyond
OPIC’s annual GHG assessments, to evaluate the cumulanve chmate implications of all
OPIC finance and. polxt:cal risk insurance projects sm_ce_ 1990 The results of this
report demonstrate’th IC‘ts nota substantzdi contribitoriomn global GHG emissions
or to cl:mate change .‘~ IC: upgo fed power projects
dctivities are not in
{C. recognizes that
S5 SH iortant role to play in
reducing global rehance on jbsstl fuels and thetr Concor ant GHG emissions.
Therefore OPIC. wu’l seek totsupport these_emerging powe ources through better
outreach to the renewable. energy mdusny and by providing: innovative financing for

such projecis.

OPIC is an independent government agency whose mission is to mobilize and facilitate the
participation of United States private capital and skills in the economic and social
development of less developed countries and areas, and countries in transition from
nonmarket to market economies. In carrying out this mission, OPIC’s finance and political
risk insurance programs support a wide range of investments in some 140 developing
countries. All OPIC projects support the U.S. economy, contribute to the economic and
social development of the host country, protect the nights of workers, and safeguard the
environment. All OPIC projects meet World Bank environmental, health and safety
standards, and OPIC carefully monitors projects in its portfolio to cnsure ongoing
compliance with these standards.

Developmental Benefits of Power

The power sector represents 30% of the OPIC project portfolio. OPIC-supported power
projects serve a critical development objective and bring considerable economic and social
benefits to developing regions. Access to energy supply is fundamental to eradicating
poverty and improving standards of living around the world, where nearly two billion
people live below the poverty line without access to modem forms of energy, such as
electricity. The availability of energy to provide water supply and sanitation or

/7w
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refrigerators for vaccines, for example, has a great impact on health. Freecing rural peopic.
usually women and children, from the daily routine of collecung fuelwood or carmying
dnnking watcr over long distances makes them available for more productive work or for
educauon, both of which are pnmary development objectives and lead to future income

opportunities and increased standards of living.

CO; Emissions from Power Projects
However, while power projects have considerable economic and social developmemal

benefits, they are also responsible for a significant share of the anthropogenic emissions of
greenhouse gases (GHG) that theeaten the stability of the global chmate system. The
consumption of fossil fuels, which provides electricity, heat and stcam to the industnal,
commercial and residential sectors, and fuel to the transportatson sector, 15 by far the
largest coatributor to global carbon dioxide (CO;) emissions. Approximately 38% of total
global energy consumption goes to supply power plants which arc the largest emitters of
CO;, accounting for nearly 32% of total giobal CO; production.

Power piants produce electnicity by converting chemical encrgy stored in fossil fuels into
electrical energy. During the energy conversion process, fucl-bound carbon is oxidized to
CO; and released to the atmaosphere. Fossil fuels hke natural gas, that have relatively hugh
chemical encrgy contents and low carbon contents, produce the lowest emissions of CO;,
while coal gencrally produces the greatest CO; emissions. In addition, some power
generation technologics, like combined—cycle plants, are more efficient at converting
chemical energy into electrical encrgy and produce fewer CO; emissions per unit of
electrical output. As a result, fuel and technology choices have a significant impact on the
level of CO; emissions produced by power generation facitities, with natural gas and high
efficiency combined cycle plants producing significantly lower CO; emissions than other
fossit fuel-based plants. Renewable energy projects generaily produce little or no CO..

Climate Change

Carbon dioxide and other aimosphenc greenhouse gascs have long been known 1o absorb
infrared radiation and create a natural greenhouse effect that warms the Earth. The natural
greenhouse warming of the atmosphere keeps the Earth approximately 60°F warmer than it
would be without an atmosphere. However, humans have been emitting increasing
quantities of these greenhouse gases since the advent of the fassil fuel-dniven industrial age
and now emit 25 billion tons of CO; annually. As a result, atmospheric CO:
concentrations are now at their highest levels in more than 160,000 years and global mean
temperature has increased approximately 1°F over the past century. There 1s a strong and
growing sciemific consensus that these steady additions of GHGs have tipped a dehicate
balance and begun to impact our climate and may be the dominant force driving recent
warming wends. (For more information on climate change, see Chapter [l An
Introduction to Climate Change.)
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Given the link between GHG emissions and development, industrialized countries are
responsible for the bulk of past GHG emissions. However, the rapid economic and
population growth forecast for the coming decades, particutarly in the developing world, is
expected to substantially increase demand for energy and global GHG emissions. Global
CO; emissions are projected to increase from 22.6 billion metric tons in 1997 to 29.9
billion metric tons in 2010 and 36.7 billion metric tons in 2020 {not taking into account the
potential impact of the Kyoto Protocol, as discussed below). Developing countries as a
group are expected to account for as much as 70% of this increase. Current forecasts
suggest that growth in GHG emissions could double atmospheric concentrations of CO; by
2060 with a resulting temperature increase of as much as 2° to 6.5°F over the next century.
Even the low end of such a temperature increase would be an unprecedented rate of
warming and may alter patterns of precipitation and evaporation and lead to more severe
weather, rising sea levels, and potentially adverse economic, ecological and human health
impacts. (For more information on GHGs, see Chapter IV: Global Production of
Greenhouse Gas Emissions.) '

International Response to Climate Change

The potential adverse effects of “enhanced” greenhouse warming and climate change have
been the focus of much intemnational debate. Power plants and other major energy systems
in particular have been the focus of attention from the Intergovernmental Panel on Climate
Change (IPCC), the international organization tasked with assessing the risk of human
induced climate change. International efforts to reduce GHG emissions and stabilize
atmospheric GHG concentrations culminated in 1997 with the Kyoto Protocol to the UN
. Framework Convention on Climate Change (UNFCCC), which commits industrialized
countries to legally-binding GHG emissions reduction targets. Although 83 countries have
signed the Protocol, only 16 countries have ratified it to date. Given the critical role of
energy in development and in improving living standards, the goal of the Protocol is not to
limit access to energy, but to provide energy that is less carbon intensive. As different
approaches to achieve emissions reductions are carefully evaluated and international
negotiations continue, most countries have implemented programs similar to those in the
U.S. that promote research, tracking and reporting of carbon emissions, veluntary
mitigation measures, energy efficiency and renewable ¢nergy technologies. For the most
part, governments and international organizations continue to support fossil fuel power
plants. The U.S. government does not currently regulate C(); domestically and the EPA
has not promulgated emission limits for CO,. (For more information on the international
response to climate change, see Chapter V: International Response to Climate Change.)

OPIC and Climate Change

OPIC has a longstanding commitment to the environment and sustainable development and
recognizes the serious implications of climate change and the need to stabilize atmospheric
GHG concentrations. OPIC continually strives to make its portfolio more climate friendly
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by proactively secking renewable energy projects and by seeking to harmonize its approach
10 climate change 13sues with that of other U.S. Government entiies  OPIC’s actions wiuh
respect to climate change are generally consistent with the international response to chmate
change and clearly zhead of its foreign bilateral counterparis. In February 1998, in an
etfort 10 support global GHG management efforts, OPIC became the first bilateral finance.
investent insurance or export credit agency to commit to tracking and reporting annual
CO; emissions. OPIC’s most recent annual GHG assessment demonstrates that OPIC-
supported power projects continue to be heavily weighted toward climate-friendly natural
gas and that these prajects contribute only small amounts to global GHG emissions. (For
more information on OPICs environmental polices. procedures and recent imitaines, see

Chapter ¥1: OPIC and the Environment.)

This report goes beyond OPIC's annual Greenhouse Gas Assessment Reports, to

evaluate the cumulative (CO,) climate implications of all OPIC finance and political
risk insurance projects since 1999. OPIC conducted this analysis of its roie in GHG
produciion in accordance with prescribed methods of assessing GHG emissions.  As will
be seen in the following section, the results of the analysis demonstrate that OPIC 1s not a
substantial contributor to global CO; emissions or climate change. Annual O, emissions
from OPIC-supported power projects, which produce the bulk of OPIC-related GHG
emissions, represent approximately 0.24% of global GHG emissions. OPIC’s power
portfohio relies primanly on less carbon-intensive natural gas and carbon-free repewable
energy sources rather than carbon-intensive coal and oil. In fact, natural gas (45%) and
renewable energy (27%) drive 72% of the OPIC power portfolio. [n addivon. OPIC
projects incorporate advanced technologies that reduce GHG emissions.

Renewable Energy
Although OPIC-supported projects are not in themselves a substantial contributor to

climate change, OPIC recognizes that renewables, such as wind and solar power. have a
potentially important role to piay in reducing global reliance on fossil fuels and thew
associated GHG emissions. Rencwable energy projects, particularly wind and solar, offer
compelling environmental advantages when compared to conventional fossil fuel-based
power generation, including little or no conventional pollutant and GHG emissions.
However, renewable energy projects face serious challenges competing with convennional
fossil fuel-fired power projects and have achieved only limited success in the marketplace.
In addition to high capital costs, one of the most significant challenges facing repewable
energy projecis is the subsidy given by many governments to conventional forms of energy.

Another chalienge facing renewable energy development 15 the remote, decentralized
nature of many rencwablc cnergy projects.  Very large conventional power projects. a
gigawatt-sized fossil fuel-fired plant for example, can find investment capital at much
lower interest rates and longer tenors than can hundreds of thousands of micro-hydro
projects or wind installations of a few kW cach. Banks and financing agencies are
generally ill-equipped 10 manage myriad micro projects, so aggregation of demand s
necessary if a “level playing field™ is to be established in financing rencwable encrgy



projects. Such challenges led the U.S. Department of Energy (DOE) to conclude that over
the next two decades it is unlikely that renewable energy can compete economically with
conventional fossil fuel-based power generation. According to the U.S. DOE, “failing a
strong world wide commitment to environmental considerations, such as the limitations
and reducitons of CO; emissions outlined in the Kyoto Climate Change Protocol, it is
difficult to foresee significant widespread increases in renewable energy use” in the near to

medium term’.

However, there are indications that the market for renewables may be brighter than the
above assessment would indicate. The wind industry, arguably one the biggest renewable
energy success story, now has a global installed capacity of 14,000 MW and is growing at
35 to 40% per year. Last year, for the first time, more new wind capacity was brought on
line than nuclear power. And the solar photovoltaics industry, which i1s now a $1 billion
industry, 1s growing a 30% per year. The potential of renewables has not escaped the big
conventional energy companies, including BP Amoco, ABB, Enron and others, all of
which have made considerable investments in the renewable sector. ABB, for example,
has divested much of its conventional power portfolio and announced a new ‘Alternative
Energy Sclutions’ program, with a target of $1 billion turnover per year by 2005.

And many developing countries and emerging markets are beginning to make modest
commitments to including renewable resources in their energy mix as well. India has a
Ministry of Non-Conventional Enérgy Sources and has developed several policies to
promote renewables, including tax incentives, automatic environmental clearances and soft
loans for certain renewable energy. projects. Brazil has committed to invest substantial
sums to increase the number of its non-hydro renewable energy installations. Several
African countries have implemented policies to promote renewable energy technologies.
In addition, there are specialized, off-grid applications where renewables may be more
competitive because the costs associated with transmissions lines and other requirements
increase the cost of conventional fossil fuel-fired power projects. These types of policies
and projects demonstrate the opportunity for national and international efforts that support
investment in these countries that contributes to meeting the climate challenge ahead.

It is in the interest of the U.S. to continue to encourage and assist developing countries in
making these commitments to renewables. As an agency whose sole focus is on the
developing world, OPIC has the opportunity to play a unique role facilitating the
participation of countries whose involvement is critical to the resolution of the chimate
problem. OPIC routinely is involved in the investment process, working with both host
governments and U.S. and foreign investors. However, there is a need to understand more
fully both the needs of renewable energy developers and how developing countries
determine their energy requirentents and establish bid specifications for power projects.

' International Energy Outlook 2000 (Washington, D.C.: Energy Information Administration, 2000) 93.
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Therefore, to further explore the potential to support renewable encrgy projects. OPIC wall
organize or co-sponsor 2 workshop focused on the renewable energy industry in FY' 2001 to
explore and evaluate the impact of innovative financing mechanisms. OPIC’s goal wall be
to determine whether its finance and insurance programs can be more effectively uuhized to

suppont renewable cnergy projects.
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11. Greenhouse Gas Emissions
from OPIC-Supported Power Projects

Summarjy In order to evaluate th
implications of its programs, OPIC eval jery project that received either finance
or political risk insurance support since '1990. The results of this evaluation
demonstrated that power secior projects produce the bulk of OPIC-related GHG
emissions.. Since 1990, OPIC has support 32 projects totaling 16,775 MW capacity.
Annual CO; emissions from these projecis are approximately 56.4 million metric tons
per_year and represent approximately 0.24% of global CO; emissions. In addition,
OPIC supporis a power portfolio that is domindted by less carbon-intensive natural gas
(44/ )_and carbon free renewable energy esources, while carbon-intensive coal

porg’olzb is likely to peak in size and’ s, it will only contrtbute 0 ‘43 / to global
CO,; emissions. As a result, OPIC act' t:es ;{i}*e not a substantial contributor to global

‘COy emissions RS At

In order to assess the cumulative GHG and climate implications of its investinent activities,
OPIC evaluated the number and types of projects that have received finance or political
risk insurance support since 1990. OPIC supports a wide vanety of projects; as seen n
Figure 2.1 the power and financial services sectors each account for approxamately 30% of
the OPIC portfolio. While the oil & gas sector makes up 10% of the OPIC portfolio,
including production, processing and transportation activities, these projects generally
result in only relatively minor GHG emissions. For example, OPIC has supported two new
gas pipeline projects and two investments in large, pre-existing gas pipeline systems since
1990. While estimates of methane leakage from gas pipelines range from 0.5% to over 5%
of throughput, the high quality flanges, valves and compressors incorporated into new
pipeline projects and upgrades to existing pipeline systems can reduce these emissions by
as much as 60% - 80%. As a result, GHG emissions from OPIC-supported gas pipeline
projects are expected to be very small, especially when compared to power sector
emissions. In addition, while hydrocarbon stocks are commodities that may be seen in
terms of potential future emissions, IPCC guidance clearly indicates that GHG inventories
are to include emissions — not potential future emissions. Therefore o1l & gas projects
were not included in the OPIC assessment. QPIC’s portfolio contains no significant
transportation projects and, for the most part, OPIC-supported industrial projects are only
minor GHG emitters compared to a single large power plant. As a result, the bulk of
OPIC-related GHG emissions are derived from its power sector projects.

12
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Source: OPIC Annuat Report, 1999

Methodology

Estimates of power plant CO, emissions involve a fairly simplc mass balance equation
based primarily on the quantity and type of fucl consumed and the heat rate (efficiency) of
the generating technology. The World Bank, IPCC, dnd other orgamizations have
published vanous methodologies to assess GHG emissions from power generation
facilities. The methodology used in this assessment is adapted from the Weorld Bank's
Greenhouse Gas Assessment Handbook: A Practical Guidance Documen: for the
Assessment of Project-Level Greenhouse Gas Emissions’.

The equation used 1o calculate CO; emissions for each power project is presented in Table
2.1 below. The vanables in the equation are: plant size (A), plant heat rate (B), and a fuel-
related emission factor (C). The constant (D) incorporates a plant capacity factor and
converts the emissions into units of tonnes of CO; per year.

World Bank, Global Environment Division, Greenhouse Gas Assessment Handbook - A Practical
Guidance Document for the Assessment of Project-Level Greenhouse Gas Emussions (Washingron. D C
The World Bank, Sepiember 1998) 19.

13



Table 2.1: Equation Used to Calculate Power Sector CO,; Emissions

CO; emissions (lonnes/year) =
A (MW) * B (Btw/Kwh) * C (g/GJ) * D (tonnes/g * GJ/Btu * kW/MW * hrsiyr)

Plant-specific fuel consumption data was not used in this assessment. Conservative fuel
consumption is built into the equation based on the plant size (A), heat rate and an assumed
plant capacity factor of 85%. The capacity factor is simply the ratio of the amount of
electricity a plant produces to the maximum amount of electricity a plant could produce 1f
it were operated at full capacity for the entire 8,760 hours of the year. For this report, it
was assumed that all plants operate at full capacity 85% of the year.

Each type of plant (generating technology) was assigned a heat rate (B). Plant heat rate is
the total fuel heat input expressed in Btu divided by the net power leaving the power plant
expressed in kWh. Heat rate is a measure of the generating technology’s efficiency at
converting chemical energy in the fuel into electrical energy and typically varies with plant
load. The heat rates used in this report are presented in Table 2.2 below. The lower heat
rate (hugher efficiency) of combined cycle technology means that less fuel is required to
produce a umt of electrical output and therefore less CO; emissions are produced.

Table 2.2: Heat Rates by Generating Technolo

Generation Technology =33 - Efficiency:(%) 8 @] Ficat Rate, (Btw/K Wh)
Combined-Cycle 0.47 1,266
Simple-Cycle 0.35 9,757
Engine 0.45 7,588
Steam Turbine 0.33 10,348

Each type of fuel was assigned an emission factor (C). The emission factor determines the
amount of CO; that is produced per unit of energy content of the fuel consumed. The
emission factors used in this assessment are presented in the Table 2.3 below. The factors
demonstrate that natural gas combustion releases significantly less CO; than other fossil
fuels and hydro and geothermal do not directly release CO,.

Table 2.3: Emission Factors by Fuel Type

Fuel Type DT IR " | EmissionEactor (g CO/G. Joule)
Coal 94,600
Residual Fuel Qil 77,350

Diesel il 74,050

Natural Gas 56,100

Hydro : 0
Geothermal 0
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In accordance with the Greenhouse Gas Assessment Handbook methodology, plant size
and the appropriate emission factor and heat rate were inserted into the above equarwn to
calculate CO; emissions from each plant. Because quantities of other GitGs enutied by
power plants (e.g. NO, and CQ) are sipmificantly less in companson to CO:, thewr
contributions were not factored into the analysss. This methodology was used to calculate
CO; emissions from each power project that has received OPIC support since 1990 Here,
“OPIC support” refers to the making of a loan or the issvance of an insurance contracl
Projects for which a commitment did not result in a loan or an insurance contract were pod
included in this assessment. (For a complete list of OPIC-supporied power projects. see
Appendix I- OPIC-Supported Power Prajects )

OPIC Power Portfolio
OPIC supported 52 power projects with a total capacity of 16,775 MW between 1990 and

2000. As seen in the Figure 2.2, 19 gas projects with a total capacity of 7,363 MW accoum
for 44% of OPIC’s power portfolio based on capacity. Renewable cnergy projects,
including 11 hydroelectric (4,080 MW) (for the most part all preexisting or run-of-river
facilities) and 4 geothermal projects (585 MW), make up the second largest group at 4.665
MW, accounting for 28% of the power pontfolio. Thus, the preponderance of OPIC-
supported power projects, 72% by capacity, are fucled either by natural gas or renewabie
encrgy sources. The remainder of the ponifolio consists of 4 coal-fired (3,534 MW) and 9
oil-fueled power plants (1,214 MW), representing 21% and 7% of capacity, respectively.
In addition, approximately 43% (by capacity} of OPIC-supported fossil fuel-fired plants
utilize combined-cycle technology, the moast energy efficient type of fossil fuel-based

power plant. Prior 10 1990, OPIC supported only one power project involving the upgrade -

of a powerhouse at a preexisting hydroelectric facility.
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Figure 2.2: OPI1C Power Portfolio by Fuel Type “
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OPIC Power Portfolio CO, Emissions ,
Cumulative annual CO, emissions from these projects are approximately 56.4 million/” ’
tonnes. Gas- and coal-fired plants release the bulk of these CO; emissions, with emissions
of approximately 24.8 and 26.1 million tonnes, respectively. The remaining emissions are
from oil-fired plants and total approximately 5.5 million tonnes per year. As percentages, ¥
CO; emissions from the OPIC portfolio are as follows: 56.2% coal-derived, 43.9% gas-

derived and 9.7% oil-derived. =

Carbon dioxtde emissions from OPIC-supported power projects contribute relatively small _
amounts to existing CO, emissions in the developing countries where these projects are I
located or to global CQO; emissions. As can be seen in Figure 2.3, annual CO; emissions

from these projects represent only .63% of annual CO,; emissions from developing
countries, which total 9.0 billion tonnes, and less than 0.24% of annual global CO, 3
emissions which total 23.7 billion tonnes’.

' Pia Hartman at the U.S. Department of Energy's Energy Information Administration, corespondence

with author, July 21, 2000.
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Figure 2.3: CO, Emissions from OPIC-Supported Power Projects vs CO,
Emissions from Developing Countrie_s and the World
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In addition to refatively minor CO; emissions, the fuel mix of the OPIC power portfolio s
largely weighted toward gas and renewable projects. As seen m the Figure 2.4, OPIC™s
fuel mix consists of significantly more gas (43% vs. 13.6% and 17%) and renewables (287,
vs. 26% and 21%), and less coal (21% vs. 43.1% and 36%) and oil (7% vs. 13 6% and
9.3%) than the prevailing fuel mix of the developing world or the global electnienty sector
As a result, when compared with the current power sector [uel mix in these regions,
OPIC’'s power portfolio may be seen as driving investment in gas and renewable
projects - investments that are critical to reducing GHG emissions in these regions. In
fact, in “Natural Gas: Bridge to a Renewable Encrgy Future™, the Renewable Energy Policy
Project argues that natural gas can serve as a bridge to a rencwable energy future”.

' Serchuk, Adam and Means, Robent, Naturaf Gas: ~Bridge 10 a Reaewable Encrgy Funare ™ (Washingion.
D C.: Rermewable Encrgy Policy Project, May 1997 )
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Figure 2.4: OPIC Portfolio by Fuel Type Compared with the Power
Sector Fuel Mix in Developing Countries and the World
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Future OPIC Portfolio Emissions

Predicting future growth rates and fuel mix trends of OPIC’s portfolio 15 somewhat
difficult. Increased electricity demand in the developing world might increase the growth
ratc of OPIC’s power portfolio. On the other hand, economic upheaval or /the
implementation of international actions to mitigate climate change might significantly slow
the growth of the portfolio. With respect to fuel mix trends, the enactment of international
efforts to limit CO; emissions could significantly affect fuel mix away from carbon-
mtensive fuels and towards renewable projects.

If we assume that the growth rate and fuel mix of the portfolio remains constant and that
each power plant will operate for 25 years, the size of OPIC’s portfolio would peak at
42,000 MW by 2015. After 2015, for each unit of power capacity added to the portfolio, a
25-year old unit of capacity would be taken out of commission. CO, emissions would peak
in 2015 at approximately 141 million tonnes per year. By that time, CO; emissions from
developing regions and globally are expected to have increased to about 15 and 32.6 billion
tonnes per year, respectively. Therefore, as presented in Figure 2.5, peak future emissions
from OPIC’s power portfolio would account for approximately 0.94% and 0.43% of CO;,
emissions from these regions.
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Figure 2.5: Anticipated CO, Emissions from OPIC-Supperted Power
Projects vs. Total CO, Emissions from Developing Countries and the

World in 2015
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Given the size of the contribution of CO, emissions from OPIC's power portfolio to global
CG;, emissions both now (0.24%) and in the future (0.43%) and the implications of the
portfolio fuel mix, OPIC’s power sector activity is not a substantial contributor to global
GHG emissions and global chmate change. [In addition, because the power sector s
responsible for the vast majornity of OPIC-reiated GHG emissions, it can be concluded that
OPIC programs in general are not a substantial contnbator to global climate change.

In many respects, this GHG assessment involves assumptions that tend to make its results
conservative. For example, in providing project financing, OPIC typically participates
only up to 50% of the 1o1al cosis of a new power project, while a somewhat higher
participation may be considered in the case of the privatization or expansion of an existung
plant. In addition, the term of OPIC involvement in the power sector is typically limited to
loan terms of 12-15 years and insurance contracts of up to 20 years. And finally, OPIC
often supports the privatization of power projects - and the pnvatization of cxisting power
projects does not generally result in net incremental increases in emissions and often
involve efficiency improvements or fuel-switching that result in net emissions reductions.
Yet in this assessment, OPIC takes full responsibility for the projects’ 25-year hifetime CO,
cmissions.

R



It is also important to consider that OPIC power sector activities generally achieve
significant supplementary benefits for the environment when compared to other sources of
finance or insurance. OPIC projects are required to meet high environmental performance
standards that generaily exceed host country environmental requirements. OPIC requires
annual monitoring reports and third party independent compliance audits and conducts site
visits to ensure ongoing compliance with all its environmental requirements. In addition,
OPIC often is involved in the privatization of existing power plants. Such projects
typically involve significant environmental performance improvements — often through the
installation of expensive environmental control technologies like electrostatic precipitators
or flue gas desulfunization units. As a result, OPIC-supported power projects are
generally among the cleanest, most efficient projects in the developing world.

Although OPIC activities are not in themselves a substantial contributor to climate change,
OPIC understands the serious implications of GHG emissions and climate change. OPIC
recognizes that renewables, such as wind and solar power, have a potentially important role
“to play in reducing global reliance on fossil fuels and their associated GHG emissions.
Renewable energy projécts generally offer compelling environmental advantages when
compared to conventional fossil fucl-based power generation, including little or no
conventional pollutant and GHG emissions. However, renewable energy projects face
serious challenges competing with conventional fossil fuel-fired power projects and have
achieved only limited success in the marketplace. OPIC will seek to support these
emerging power sources through better outreach to the renewable energy industry and
innovative financing mechanisms.
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III. An Introduction to Climate Change

ouse warming of the atmosphkere
wld be. However, humans have been
&.gases since the advent of the fossil
mit 25 billion tons of CO: the most
mnspheric CO: concentrations are now
weqrs. Ice core records and other data

heric CO; concentrations and global
Bual mean temperatures have increased
much of rhe recent uurmng is due

The Earth is constantly heated by incoming shortwave radiation from the sun. This heating
is offset by reflected infrared radiation leaving the planet. A portion of this reflected
terrestnial radiation, though, is itself absorbed by gases in the atmosphere. As illustrated
Figure 3.1, the energy from this absorbed terrestrial radiation warms the Earth’s surface
and atmosphere creating what is known as the natural Greenhouse Effect. This strong
infrared absorptivity is extremely robust and can be readily measured in the laboratory and
from Earth orbiting satellites. Simply put, the atmosphere is like a “blanket™ around the
planet. The Earth is 60°F warmer than it would be without an atmosphere.
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The Greenhouse Effect

Source: Climate Change - State of Knowledge, OSTP 199

Greenhouse Gases - '
The gases responsible for the strong atmospheric absorption of infrared radiation are cailed
greenhouse gases (GHGs). Water vapor and CO; are the most important GHGs and are
responsible for the bulk of greenhouse warming. Both water vapor and CO; are naturally
occurning as are other greenhouse gases including methane, nitrous oxide, and ozone.
Human activities, however, add to the ievels of mast of these naturally occurring gases, and
are the sole source of other powerful classes of GHGs, including chlorofluorocarbons
(CFCs), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs), among others.

Greenhouse gases generally persist for long periods in the atmosphere. While many
conventional air pollutants may persist in the atmosphere for only a matter of hours ot
days, many important GHGs persist for decades or even hundreds of years. For example,
CO; has an estimated atmospheric persistence of 120 years and some CFCs may persist for
as long as 400 years. As a result, these gases accumulate, become very well mixed in the
atmosphere and have a global impact that is mostly independent of where they were
emitted. GHG persistence has significant policy implications because the gases we emit
toyy may impact the climate system for hundreds of years.
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GHGs differ in their ability to absorb infrared radiation. Among the most infrared
radiation-absorbent are the CFCs, HFCs and PFCs. Other powerful GHGs include nitrous
oxide and methane. For example, a molecule of CFC-12 is 15,800 umes, CFC-11 s
12,400 times, nitrous oxide is 270 times and methane is 21 times as effective in absorbing
infrared radiation as a molecule of CO,’. However, because atmospheric concentrations of
these compounds are much less than concentrations of C(O;, they play a lesser role in
greenhouse warming and climate change. Figure 3.2 depicts the relative contnbution to
greenhouse warming of various GHGs when both their radiation absorbing charactenstics
and their relative concentration are considered.  As illustrated, CO, s the larpest
contributor to climate change, or radiative forcing, followed by methane and nitrous oxide,
which together account for over 90% of total radiative forcing. Water vapor is not
included because it is a feedback gas - meaning its concentration is mainly a function of
other chimate parameters, not emissions.

Figure 3.2: The Contribution of Selected Greénhouse Gases to
Greenhouse Warming

Gerosnhouse Gas Emissions by Relative Contribution 40 Global Raudistive Forcing {1991)

Source: Greenhouse Gas Assessment Handbook, World Bank 1998

MMYM Lchnbllshm. 1997)6
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Increasing Atmospheric GHG Concentrations

The basic story of human-induced greenhouse warming remains simple.  With
industrialization and population growth, GHG emissions from human activities have
continuously increased. These steady additions of GHGs now include more than 23 billion
tonnes of CO, per year and have begun to tip a delicate balance, significantly increasing
atmospheric GHG concentrations and creating an “enhanced” greenhouse effect®.

Accurate measurements of atmospheric CO, concentration began in 1958 at the Mauna Loa
Observatory in Hawait.” Information on atmospheric CO; concentrations prior to 1958 can
be derived from the analysis of ice, and the bubbles of air within it, from various depths in
Antarctica. Ice cores have been drilled through the Antarctic ice cap as deep as 3 km,
indicating conditions over the past 160,000 years. Figure 3.3 presents results of an analysis
of ice core data and more recent data from Mauna Loa and demonstrates that atmospheric
concentrations of CO, have increased from approximately 280 to 350 parts per million by
volume (ppmv), an increase of nearly 30%, since the beginning of the industrial
revolution’. As a result, atmospheric CO; concentrations are now at their highest levels in
more than 160,000 years. Other GHGs have increased as well, methane concentrations
have more than doubled, and nitrous oxide concentrations have risen by about 15%.

¢ International Energy Outlook 2000 (Washington, D.C.: Energy Information Administration, 2000) 179.
Executive Office of the President, Office of Science and Technology Policy, Climate Change: State of
Knowledge (Washington, D.C.: Office of Science and Technology Policy 1997} 4.

24

o

-

Yt

-

Ained

€.



Figure 3.3: Concentration of CO; in the Atmosphere Since the Beginning
of the Iudustrial Revolution

Carbon Dioxide Concentrations

fog Core Dt YMouna Lea
. fhoae

parte e,

Source: Climate Change - State of Xnowledge, OSTP 1997

Carbon Dioxide — Global Temperature Relationship

Y _Information on remotely past climates is obtained by means of considerable ingenuity.

: " Figure 3.4 illustrates the changes in the CO; concentration in air bubbles within icc from
varioys depths (i.c., since 160,000 years ago) bencath Vostok, Antarctica along with the
temperature during bubble formation. The temperature is estimated from the ratio of the
amount of ‘heavy’ oxygen (with a molecular weight of 18) to that of normal oxygen, with 2
molecular weight of 16. The ratio depends on the global seca-surface temperature a1 the
time the bubbles were trapped. The figure illustrates how fluctuations in CO»
concentrations and global average temperatures have roughly mirrored cach other over the
last 160,000 years.
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Figure 3.4: Atmospheric Carbon Dioxide Concentrations and
Corresponding Global Surface Temperature Data from Remote Times
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Source: Climate Change - State of Knowledge, OSTP 1997

Figure 3.5 illustrates more recent warming trends and demonstrates that global mean
surface temperature has increased by as much as 0.6° -1.2°F since the late 19" century.
These figures strongly suggest that increasing CO; concentrations provide a measurable
direct addition to the atmospheric trapping of infrared radiation leaving the surface of our
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planet and an “cnhanced” greenhouse warming. In effect, adding CO; and other GHGs to
the atmosphere is like adding another “blanket” to the planet.

Figure 3.5: Global Average Temperature Since the Beginning of the
Industrial Revolution

Global Average Temperature

Sowrce: Climate Change - State of Knowledge, OSTP 1997

Climate Feedback Mechanisms

The global climate system is complex and involves many positive feedback mechamisms
that tend to amplify the warming caused by increasing CO, concentrations.  As mentioned
above, water vapor is by far the most dominant greenhouse gas. However, water vapor
enters the climate system mostly as a “feedback™ gas. In other words, atmospheric water
vapor concentration is largely a function of global temperature and atmosphenc holding
capacity for water vapor increases exponentially with temperature. As a result, CO,
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induced warming is augmented by increased water vapor concentrations, creating a
powerful positive feedback mechanism.

A smaller positive feedback involves the relationship between ice at the Earth’s surface
and its reflectivity (albedo) of solar radiation. In essence, If ice or snow cover melts, the
surface left exposed (ground, vegetation, or water) is generally less reflective of incoming
solar radiation. This leads to more absorption of the solar radiation, thus more warming,
less ice, and so on. This “ice-albedo™ feedback process further amplifies the calculated
warming response of the climate caused by increased concentrations of CO; and infrared

absorbing gases.

Natural vs. Anthropogenic Effects

While the greenhouse effect and global warming are generally accepted by most of the
scientific community, the cause of global warming remains the subject of some debate.
Many scientists attribute the current global warming to an “enhanced” greenhouse effect
caused by the build up of atmospheric GHG concentrations caused by human activities.
Other scientists suggest that natural factors are responsibie, including primarily changes in
the radiation flowing from the sun, which is thought to follow many complex cycles, and
volcanoes, which temiporanly cool the Earth by lofting a veil of fine sulfate droplets that
reflect sunlight.

Resolving this puzzle — the balance between human and natural influences — has been
something of a holy grail in atmospheric science, particularly because the answer could
determine whether countries enact plans in coming years to reduce GHG emissions. Few
contest the idea that some of the recent climate changes are likely due to natural processes -
after all, significant ciimate changes have occumred since long before human activity is
thought to have begun to play a role a century ago. The last two millenia, for exampie,
were marked by refative warmth between 900 1200 AD (the Medieval Warm Period) and
worldwide cooling between about 1450 and 1850 (the Little Ice Age)®,

However, recent studies have begun to clarify the magnitude of anthrogenic influcnces on
the climate system. A new analysis of the climate of the last 1,000 years suggests that
human activity is the dominant force behind the sharp global warming trend seen in the
20™ century’. The study found that natural factors, like fluctuations in sunshire or volcanic
activity, were powerful influcnces on temperatures in past centuries and when fed into a
computer mode! simulating the flow of enmergy to and from the Earth, produced
temperatures that match most of the ups and downs of the actual climate from the year
1600 to the mid 1800°s. But the relationship among sunlight, eruptions and temperature
broke down completely in the 20" century, when the study found that natural factors could
account for only 25% of the warming since 1900. The only “radiative forcing” that

*  Linacre, Edward and Geerts, Bart, Climate and Weather Explained; An Introduction From A Southem
Perspective (New York: Routledge, 1997) 338-339.

*  Crowley, Thomas J., “Causes of Climate Change over the Past 1000 Years, ” (Science, Tuly 14, 2000)
270-277.
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remotely matched the jump in temperatures seen in the latier half of the century was the
nse in GHG emissions. Although these resulis will continue to be refined, they
demonstrate the significance of human impact on climate change and imply that future
actions to address the issue may be required.

Anticipated Impacts

Current forecasts indicate that, unless effective intemational cfforts 0 reduce CO,
emissions are adopted, atmospheric CO; concentrations could reach twice the preindustrial
level by 2060, with an associated average global temperature increase of 2° o 6.5°F by
2100. Evean the low end of this range represents an unprecedented rate of change compared
to the past 10,000 years. In fact, the difference in temperature from the last ice age to now
is about 9°F'°. By increasing the energy of the climate system, such a temperature increase
may lead to more intense rainfall, and thus flooding, in some areas, but more frequent
drought-like condition in other arcas. Cumrent rates of sca-level rise are expected to
increase by a factor of two to five due to both the thermal expansion of the occans and the
partial melting of mountain glaciers and polar ice caps. Changes in preciputation and crop-
pest relationships could adversely impact agricuftural production. Increased temperatures
may extend the range of insect-bome diseases, including maiaria and dengue fever and
adversely impact human health. And finally, changes in temperature and precipitation can
disrupt natural ecosystems, such as forests, nvers, and wetlands.

" Executive Office of the President, Office of Science and Technology Policy, Climate Change: State of
Knowledpe (Office of Science and Technoilogy Policy 1997) 1.
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Figure 4.1: Sources of the Greenhouse Gases Covered Under the
UNFCCC

s of Grevabowse Cos Emisinas Coversd Under she UNFOUC, 19910

Source: Greenhouse Gas Assessment Handbook, World Bank 1993

GHG Emissions and Development

Energy demand is closely associated with both population and economic growth. Because
encrgy supply in most countries is largely based on fossil fuels, carbon emissions tend 10
grow rapidly with development, particularly among countries with relatively low levels of
per capita income. For example, among low-income economies (excluding China), GDP
grew at a rate of 2.8% per year between 1980 and 1994, while commercial enerpy
consumption grew at a much higher rate of 4.7% per year'’. The reasons for this arc
straightforward - the energy demands of industrial economies are far greater than those of
agricultural economies. As developing countries mansition from agricultural 10 industrial
economies, fossil fuel consumption tends 1o increase rapidly. Moreover, with increasing
per capita income houschold encrgy use grows because of the increased number of

¥ United Nations Development Progranyne and the World Resources Instinste, Promoting Developement
While Limiting Greenhouse Gas Emissions: Trends & Baselines (New York: United Nations, 1999) 3.
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appliances. Energy consumption for transportation grows as the per capita ownership of
private vehicles increases.

Among high-income countries, however, growth in energy consumption becomes
increasingly “decoupled” from growth in GDP for 2 number of reasons. These economies
often experience a shift from energy-intensive industnial sectors to less intensive service
sectors. Moreover, the levels of energy use in certain sectors, such as households, become
saturated as most consumers reach income levels at which further growth in consumption
of energy-intensive appliances slows. Finally, technological advances regularly increase
energy efficiency, holding down growth in energy demand even with growing econemic
activity. As a result of these factors, some OECD countries have exhibited stable or
declining levels of CO; emissions in recent years.

Global CO; Emissions

Carbon Dioxide is the most important anthropogenic GHG, and its production can be used
as an indicator for the other GHGs. Global CO; emissions have grown from 14.¢ billion
metric tons in 1970 to more than 22.6 billion metric tons in 1997; an increase of nearly
60%. Because fossil fuel consumption, and hence CO, emissions, are closely linked to
economic output, past emissions of CO; and other GHGs were largely from developed
economies. In 1990, 72% of the total CO,; emissions from human activities came from
industrialized countries'’. The United States, with just 4% of the world’s population,

accounts for 22% of current global emissions.

In the coming decades, economic and population growth rates in developing countries are
expected to significantly outpace those in the industrialized world. Qver the next two
decades, per capita incomes in the developing world are expected to more than double, and
the regions’ total population is projected to increase by 35%, accounting for 90% of the
world’s population growth'®. As a result, per capita energy use for clectricity generation
and transportation in the developing countries, which is currently only 1/10 to 1/20 of the
U.S. level, will increase rapidly'.

The Intemational Energy Outlook 2000 (IEO2000) presents an assessment by the Energy
Information Administration (EIA) of the outlook for international energy markets through
2020. Its projections anticipate various gconomic scenarios and are displayed according to
three basic country groupings: industrialized regions, the developing countries and Eastern
European/former Soviet Unior (EE/FSU} countries, with additional details provided for
each of these three regions. The report includes a “best estimate” reference projection
along with high and low economic growth projections that represent possible alternative
growth paths for the energy forecast. The ELA projections are generally consistent with
other projections, including those by the International Energy Agency, Standard & Poor’s

" Intemationa] Energy Outlook 2000 (Washington, D.C.: Energy Information Administration, 2000) I‘Ié.
" International Energy Outlook 2000 (Washington, D.C.: Energy Information Administration, 2000) 160.
' Executive Office of the President, Office of Science and Technelogy Policy, Climate Change: State of

Knowledge (Office of Science and Technology Policy 1997) page 6.
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Plait’s, Petrolcumn Industry Rescarch Associates, and Petroleum Economucs, Lid  The

- following discussion is based on ELA2000 reference case projections.
, Based oo cxpectations of regional economic growth and cnergy demand, global CO,
: emissions are projected to increase from 22.6 billion metnc tons in 1997 to 29.9 billion
e metric tons in 2010 and 36.7 billion metric tons in 2020 (not taking ato account the
_ potential impact of the Kyoto Protocol). Developing countries as a group are expected 1o
{ account for approximately 70% of this increase. Emissions from these countrics, which
- i accounted for about 28% of the total global emissions in 1990, are projected to make up

44% of the total by 2010 and ncarly 50% by 2020, Figurc 4.2 illustrates the increasing
contribution of carbon emissions from developing countries to global carbon emissions.
™ Emissions from China, which are expected to rise from 2.9 billion metric tons in 1997 to
_ 7.7 billion metric tons in 2020, constitute about 33% of the projecied global increase.
' Emissions from the industnialized world are expected to rise by 3.3 billion metnc tons
between 997 and 2020, led by an increase of 2.2 billion metric toas in emission from
L - North America. In total, the industrialized nations account for just 23% of the projected
r increase in global CO, emissions over the two decades, with EE/FSU accounting for the

i remaining 7%.
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Figure 4.2: World Carbon Emissions by Region, 1970 — 2020
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Source: Intemational Energy Outlock 2000, [EA 2000

By 2020, developing countries are expected to surpass the industrialized countries in both
energy demand and CO; emissions. On a per capita basis, however, CO; emissions from
the industrialized nations are ¢xpected to remain far higher than those from most of the
developing countrics. Figure 4.3 compares per capita CO; emissions of the top ten
emitting countries and illustrates that, despite the rapid growth in CO; emissions from
developing countnies, the significant gap between per capita CO; emissions in developed
and developing countrics will persist well beyond 2020.
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Figure 4.3: Per Capita CO,; Emissions of the Top Ten Emitting Countries

Per Capits CO Emivsions

i

123

Tema COLCaplia

Siaies Kopdom
" Coumtry

Source: Stopping the Hot Air, NRDC 2000

There are, of course, forecasts that anticipate significantly different development scenanos
and that, as 2 result, do not predict the same growth rates for fossil fuel consumption and
GHG emissions. Forecasts that anticipate a coordinated international effort to reduce GHG
emissions generally predict considerably lower fossi! consumption and GHG cmission
growth rates as a result of the rapid deployment of renewable energy technologies, demand
side management and energy efficiency improvements.

Electricity Generation

As mentioned above, clectric power gencration is the largest source of CO; emissions.
Approximately 38% of total encrgy consumption goes to supply power plants'’, which
account for nearly 32% of total CO; production. Power plants produce clectncity by
converting chemical energy stored in fossil fuels into electrical energy. Duning the energy
conversion process, fuel-bound carbon is oxidized 1o CO; and released to the atmosphere.
As a result, fossil fuels like natural gas, that have relatively high chemical encrgy contemts
and low carbon contents, produce the fowest emissions of CO>. While fuels like ligmte
coal, that have relatively low chemical energy contents and high carbon contents, produce
the highest emissions of CO;.

" Pia Hartram at the U.S. Department of Energy’s Energy Information Administration, correspondence
with the author, Jaly 7, 2000.
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In addition, some power generation techrologies are more cfficient at converting chemical
energy into electrical energy. Conventional boiler-based thermal power plants are
generally around 33% efficient, while combined-cycle plants are generally around 45-50%
efficient. As a result, fuel and technology choices have a significant impact on power plant
CO; emissions. For example, CO, emissions from a gas-fired-combined-cycle power plant
may be as much as 60% less than emissions from a conventional coal-based power plant.
Renewable energy technologies, which generally rely on solar or geothermal energy,
produce little or no CO;.

With worldwide electricity consumption expected to increase by 76% by 2020 compared to
1997 levels, fuel and technology choices will have a major impact on future CQO;
emissions. In the industrialized world, where natural gas is increasingly seen as the fuel of
choice for new power plants, nearly 50% of the increase in CO» emissions between 1990
and 2020 will be attributed to an increase in natural gas use, while coal use will remain
essentially flat. In the developing world, which will account for 61% of the growth in
electricity production over the next 20 years, growth in gas consumption will be slower and
heavy reliance on coal will continue, particularly in developing Asia. Coal accounts for
41% of the projected increase ini CO; emissions in the developing world between 1990 and
2020, while oil accounts for 35%, and gas accounts for only 22%. The largest increases in
CO; emissions are projected for China and India, where coal supplies are plentiful. As
seen in Figure 4.4, those two countries alone will account for more than 90% of the
projected rise in coal use worldwide over the next two decades,
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Figure 4.4: World Coal Consumption by Region, 1970 - 2020
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Source: Intemational Energy Outiook 2000, 1EA 2000

Implications for the Kyoto Protocol

The projected growth in CO; cmissions described above has serious implications for
impiementation of the Kyoto Protocol. Under the Kyoto Protocol, which is intended to
stabilize atmospheric GHG concentrations, developed countries (Annex [ countries) would
be required to limit GHG emissions to approximately 5% below [990 levels by 2012.
Assuming no coordinated Kyoto-like intemnational actions are taken to reduce global CO,
emissions, as seen in Figure 4.5 below, global CO, emissions are expected to exceed their
1990 levels by 40% in 2010 and by 72% in 2020. Given the significant CO; emissions
mmcreases anticipated from developing countries, even if Annex | countries were able 1o
meet the emission limits or reductions prescribed in the Kyoto Protocol, worldwide CO;
emissions stift would grow by more than 31% and 55%, by 2010 and 2020, respectively.
Therefore, the participation of developing nations and a shift to climate-fnendly gas and
renewable energy, along with major energy efficiency and agricultural and forest
management improvements, will be needed to cffectively reduce CO; and other GHG
emissions and stabifize atmospheric concentrations of these gases.
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Figure 4.5:World Carbon Emissions in the IE02000 Reference Case and
under the Kyoto Protocol
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Source: Intemational Energy Outlook 2000, EIA 2000
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V. International Response to Climate Change

and stabilize aimospheric
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Many govemmecnts have signaled their commitment to addressing climate change by
signing the UN Framework Convention on Climate Change (UNFCCC) and the Kyoto
Protocol and are now working with key intemational institutions to evaluate complex
policy options with potentially significant economic and énvironmental implication’ for
their countries. Access to modem forms of energy is fundamental to development and the
eradication of poverty in the developing world, but energy is also responsible for much of
the GHG cmissions that threaten the stability of the climate system. Therefore the goal of
GHG reduction efforts is not to deny people access (o epergy, but to reduce the carbon
intensity of development - which means a less carbon-intensive energy supply, reduced
cnergy demand and improved carbon sinks.

Efforts to reduce the carbon-intensity of the encrgy supply generally focus on increasing
the efficiency of power plants and promoting low-carbon fuels and rencwable encrpy
{wind, solar, hydro, geothermal, etc.). Efforts to reduce encrgy demand typically promote
energy cfficiency and conservation in the industrial, transport and residential sectors or
demand side management. Efforts to encourage improved management of agncultural and
forest lands and the protection of forests tend to enhance the Earth’s natural capacity to
assimilate carbon and mitigate the impact of CO; emissions. The Kyoto Protoco! includes
emissions trading, joint implementation and the ¢lean development mechanisms that are
designed to allow countries to work together across their borders to facilitate these
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outcomes. The most effective, economic approach to achieving these outcomes is the
focus of the climate debate.

United Nations Framework Convention on Climate Change

The United Nations Framewerk Convention on Climate Change {UNFCCC) was adopted
in 1992 with the goal of stabilizing greenhcuse gas concentrations “at a level that would
prevent dangerous anthropogenic interference with the climate system.” Approximately

180 governments, including the U.S. and the European Community, have ratified the

Convention, which entered into force in March 1994. The Convention contains the
principle of “common but differentiated responsibilities,” which designates that those
nations contributing most to global warming take the lead in combating its effects. In
keeping with this principle, the industrialized countries (“Annex I Parties™) agreed to the
voluntary aim of returning their emissions to 1990 levels by the year 2000. It also
obligated Annex I countries, particularly OECD countries, to provide financial resources
and to facilitate technology transfers for climate change initiatives in developing countries
and “economies in transition™ and established requirements for reporting on climate change
policies, programs, and national emissions inventories.

Kyoto Protocol

. The Kyoto Protocol to the UNFCCC was adopted in December 1997 afier two years of
_debate and negotiation about the inadequacies of the UNFCCC and: its voluntary
mechanisms and the need for more meaningful requirements. Much of the inspiration for
the Protoco! came from the Intergovernmental Panel on Climate Change’s Second
Assessment Report, which concluded that, “the balance of evidence suggests a discerible
human influence on global climate change.” The Kyoto Protocol commits developed
countrics to legally-binding emission reduction targets for six greenhouse gases — carbon
dioxide, methane, nitrous oxide, hydroflucrocarbons, perfluorocarbons, and sulfur
hexafluoride -- to be reached by the period 2008-2012, (CFCs are controlled under the
Montreal Protocol.) These targets, which range by country from —5% to +10%, provide for
a 5% emissions reduction from 1990 levels in aggregate.

The Protocol is noted for its three flexible, innovate mechanisms - joint implementation,
emissions trading, and the clean development mechanism. The primary goal of these
mechanisms is to encourage the least costly emissions reduction to be made wherever they
are possible. For example, the CDM is intended to promotc “win-win” actions in
developing countries - that is, actions that enhance development prospects while reducing
growth in GHG emissions. The Clean Development Mechanism would allow
industrialized countries to finance emissions reduction or avoidance projects in developing
countries and credit some or all of the reductions achieved against their own emission
limitation targets. The rules goveming the CDM have not yet been determined.
Depending on how the rules are structured the CDM could be a cost-effective way . for
industrialized Annex I countries to meet their Kyoto Protocol goals and at the same time
aid development prospects of developing countries by stimulating technological
“leapfrogging” and generating new investments.

o
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Although 83 countries have signed the Protocol, only 16 countrics have ratified it to date.
Fifty-five countries, including Annex | Parties accounting for at least 55% of developed
country emissions, must ratify the Protocol in order for it to enter into force. Many
countrics are delaying ratification of the Protocol until operational details are finalized.
Others, including the U.S., are upholding ratification until the “meaningful participation™
of developing countries is achieved, a prerequisite for U.S. Senate approval as pronounced
in the Byrd-Hagel Resolution'®. The importance of meaningful participation of developing
countrics was highlighted in the previous section of this report.

Global Environment Facility

The Global Environment Facility (GEF) was launched in 1991 as an expenimental facility
and restructured after the Earth Summit in Rio de Janeiro, Brazil to provide funds on a
grant or concessional loan basis to support projects that address biodiversity loss, climate
change, degradation of international waters, and ozone depletion. The GEF is
implemented jointfy by the United Nations Development Programme (UNDP), the United
Nations Environment Programme (UNEP), and the World Bank. UNDP provides techaical
support and is responsible for the development and management of capacity-building
programs and manages the GEF Small Grants Program. UNERP is respoasible for scientific
and technical analysis, manages the Scientific and Technical Advisory Panel, and catalyses
global, regional, and national environmental assessment and policy frameworks. The
World Bank, the repository of the Trust Fund, manages investment activities, mobilizes
private sector resources, and manages its own GEF project portfolio.

As the financial mechanism for the UNFCCC, the GEF helps developing countics
implement the Convention. Specifically, the GEF supports projects that (i) remove
barriers to cnergy efficiency and energy conservation; (ii) promotc the adoption of
rencwable energy by removing barriers and reducing tramsaction costs; (iit) reduce the
long-term costs of low greenhouse gas cmitting coergy technologics; and (iv) support the
development of sustainable transport. Since its inception in 1991, the GEF has provided
access to over 32 billion in funding and has attracted additional funding for projects by
helping them to overcome initial investment costs and reducing risks for investors. Around
40% of GEF funds have supported climate change activities.

World Bank Group

The World Bank Group (WBG) is a devclopment institution whose goal is to reduce
poverty by promoting sustainable economic growth in its client countrics. WBG coasists
of five closely associated institutions: the International Bank for Reconstruction and
Development (IBRD); Intemational Development Association {(IDA); International Finance
Corporation (IFC); Multilateral Investment Guarantee Agency (MIGA);, and the
International Centre for Settlement of Investment Disputes (ICSID). The World Bank
supports the implementation of the UNFCCC and the Kyoto Protocol through vanous
policies and programs and through their role as an implementing agency of the GEF.

" Senate Resohution 98. U.S. Senate, June 12, 1997.
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The energy sector has always been an important area of the World Bank’s activities. Loan
commitments in this sector totaled $2.54 billion in FY 1998 (IDA, IBRD, and IFC) and
typically represent between 18 - 20% of total annual commitments of the WBG. Bank
renewable energy and energy efficiency loans are often supported by GEF grants. To date
WBG loans for renewable energy total $547 million and energy efficiently initiatives, once
only component parts of power sector loans, are now addressed in their own right in
lending operations. In addition, as an implementing partner of the GEF, the WBG also
manages its own portfolio of GEF projects, including over $500 million in support of

climate change projects.

In addition to lending and GEF activities, the WBG has a number of programs and
initiatives' addressing climate change and promoting renewable energy, encrgy efficiency
and providing technical assistance. The longest established program is the Energy Sector
Management Assistance Program, which provides technical assistance for the energy sector
in six priority areas: energy and the environment; rural and household energy; renewable
energy technologies; energy sector reform; energy efficiency; and international energy
trade. Other programs include: the Prototype Carbor Fund; the Activities Implemented
Jointly Program; the Solar Development Corporation; the Renewable Energy and Energy
Efficiency Fund; the Small and Medium Scale Enterprise Program; the Asia Alternative
Energy Group; and the Global Carbon Initiative, among many others.*

Organization for Economic Co-operation and Development

The Organization for Economic Co-operation and Development (OECD) comprises 29
member countries, inciuding the U.S., that work together to improve economic and social
policy. The OECD considers global climate change to be a major challenge, with serious
economic and environmental implications. The OECD is working to integrate climate
policy objectives into transport, energy, and agriculture sector policies. Key contributions
of the OECD include the Climate Technology Initiative, coordination of an annual Forum
-on Climate Change, analysis of the Kyoto Protocel, and inputs to the Conferences of the
Parties. By helping member countries assess domestic and intemational policies to reduce
greenhouse gas emissions, the OECD coatributes to the effective implementation of the
UN Framework Convention on Climate Change and the Kyoto Protocel.

The OECD has reported that, for the most part, current domestic Policies in member
countries are inadequate for meeting the targets of the Kyoto Protocol.”’ Several countries
(Germany, [taly, Austria, Norway, Sweden, Finland, Denmark, and the Netherlands) have
introduced some form of enecrgy/carbon tax, while others are planning or considering such
as tax. Although there is talk of domestic tradeable permit systems for CO;, no such
system is currently in use. Other measures employed or considered by member countries
include voluntary agreements to reduce emissions, regulatory policies for materials,

¥ QOrganization for Economic Co-operation and Development, “OECD Perspectives on Climate Change
Policies, " (OECD, October 26, 1999.)
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buildings and products, green government procurement approaches, research, information
and public awareness programs.

U.S. Government
The Climate Change Action Plan (CCAP) was launched in 1993 and was intended to

satisfy U.S. commitments under the UNFCCC. The CCAP involves nearly 50 programs
and initiatives aimed at reducing GHG emissions. These programs and initiatives generally
mvolve win-win voluntary partnerships, are non-regulatory and address all sectors of the
economy, from encrgy production to forestry initiatives.

Examples of the voluntary programs established by the U.S. government under the CCAP™
include the DOE’s Climate Challenge, whick encourages major clectric utilities to pledge
to reduce their greenhouse gas emissions. The joint DOE/EPA Climate Wise program
encourages firms to respond to the challenge of reducing greenhouse gas emissions by
sctting bottom-line emission tarpets that they can attain using the most cost-cffective
means available. The DOE Motor Challenge encourages motor systemn manufacturers,
industrial motor users, and utilitics to begin an aggressive program. to install the most
energy-cfficient motor systems in industrial applications. Although the CCAP has
achieved considecrable success, “these woluntary programs alonc are not capable of
producing the reductions necessary to return U.S. emissions to 1990 levels.™"

In anticipation of the December 1997 approval of the Kyoto Protocol, the U.S. announced a
renewed cffort to address climate change. The plan sets timetables and targets for reactung
the 1990 emission levels by the period of 2008 to 2012, anticipates a review of US.
progress and an evaluation of next steps beginning around 2004 and the implementation of
a domestic emissions trading program beginning in 2008. The highlight of the plan is the
5-year, $6.3 billion Climate Change Technology Initiative (CCTI). The CCTI is a package
of tax incentives and R&D investments designed to encourage energy cfficiency and 1o
help develop low-carbon energy sources and to reduce greenhouse gas emissions.

Complementing its domestic cfforts, The United States Agency for Intemational
Development (USAID) is responsible for the management of U.S. overseas development
assistance. USAID’s encrgy scctor strategy addresses climate concerns by promoting the
use of renewables, energy cfficiency, and clean energy technologies. Activities in the
energy sector have been supported by around $180 million annually.

*  Nordhaus, Robert R. and Fotis, Stephen, “U.S. bmplementation of Voluatary Actions and Programs, ~
Analysis of Earfy Action Crediting Proposaly (Pew Ceater on Global Chmate Change, October 1, 1998.)
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VI. OPIC and the Environment
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OPIC has a long standing commitment to the environment. Since 1985, OPIC has been
required by statute to assess the environmental impacts of prospective projects and to
decline assistance to projects posing a “major or unreasonable hazard to the environment,
health or safety” or resulting in the “significant degradation of a national park or similar
protected area.” OPIC is required to operate its programs in accordance with the intent of
sections 117, 118 and 119 of the Foreign Assistance Act relating to environmental impact
assessment, tropical forests, biological diversity and endangered species.

OPIC strongly supports these principles and is committed to ensuring that the projects it
supports meet the highest level of environmental performance. All prospective projects
receive a thorough environmental assessment and OPIC declines support to projects
involving infrastructure or raw material extraction in primary tropical forests and other
protected or ecologically fragile areas. In determining whether a project will pose an
unreasonable or major environmental, health or safety hazard, OPIC generally relies on
guidelines and standards adopted by international organizations such as the World Bank.
All prospective projects having potentially significant environmental impacts must submit
an EIA, undergo a 60-day public comment period, submit annual environmental
monitoring reports and undergo at least one independent compliance audit within the first
three years of project operation. And finally, OPIC monitors project compliance with
contractual conditions throughout the term of the OPIC loan agreement or insurance
contract. (For a complete description of OPIC's environmental assessment procedures,
please see the OPIC Environmental Handbook, at www.opic.gov.)
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Environmental Handbook

While OPIC’s eavironmental policies and procedures have long been among the most
stringent of any bilateral finance, investment insurance or export credit agency, in April
1999, following intensive discussions with its stakeholders, including U.S. businesses and
environmental NGOs, OPIC adopted and issued in final form its Environmental Handbook .
The handbook codifies OPIC's environmental standards and procedures as they have
evolved since 1985, including strengthened environmental requirements. particularly with

respect to transparency and public participation.

Public Consultation and Disclosure

OPIC is unique among its foreign bilateral counterparts in its comprehensive procedures
for environmental information disclosure. In fact, according to a recent report of the World
Resources Institute®, OPIC is one of only two “leading ECAs™ (the U.S. Export Impont
Bank is the other) 1o satisfy seven key environmental disclosure critena.  That is, OPIC
publishes environmental guidelines, discloses screening criteria, publishes environmental
assessment rules, releases project environmental assessments, solicits public comments,
discloses projects approved, and reports on CO, emissions.

OPIC’s public consultation and disclosure process involves posting on OPIC's web site a
60-day notice of environmentally sensitive projects for which OPIC is considering
providing support. A list of such postings is maintained on the OPIC web site and
members of the public may subscribe to OPIC’s Environmental List Server to be
automatically notified when OPIC posts a new prospective project. Members of the public
may request copies of EIAs and submit comments for any posted projects.  All public
comments received by OPIC are considered in the assessment of posted projects. OPIC
aiso strongly encourages investors to consult with locally affected people in the hast
country through the entirc duration of their investment projects, and particularly in the
preparation of environmental impact assessments and otherplanning documents. :

In addition, OPIC reports annually to Congress and the public regarding its implementation
of and compliance with internal, national, and international environmental policies, laws,
treaties, and agrecments to which its programs are subject. OPIC’s Annual Environmental
Report (AER) is a voluntary report, and is part of a package of OPIC cnvironmental
initiatives proposed by President Clinton at the United Nations General Assembly Speaial
Session (UNGASS) on Sustainable Development in June 1997. The first pan of the report
summarizes the implementation of the policy changes that OPIC made to fulfili the
initiatives announced at UNGASS. The second part reports on the cnvironmental
implications of the projects to which OPIC committed its support during the fiscal year,
including CO; emissions from power projects. The third part describes OPIC's effonts to
promote the development of common environmental standards among Hs counterpart
organizations overseas and among private political risk insurers.

2 Maurer, Crescencia and Bhandariu, Ruchi, “The Climate of Export Credit Agencies, * Climate Notes
(Washington, D.C.: World Resources [nstitute, 2000) 1-16.
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Common Environmental Standards
QOPIC has taken a lead role in efforts to harmonize environmental standards among bilateral

finance, investment insurance and export credit agencics. OPIC has encouraged its foreign
bilateral agency counterparts, as well as its private sector partners, to recognize the
importance of the environment to the long-term viability of the projects they support and to
integrate environmental considerations into their investment decision-making. Over the
last year, OPIC continued its ongoing efforts to promote harmonization of environmental
standards through meétings with our foreign bilateral counterparts in Genmany, The
German Investment and Development Company (DEG) and Kreditanstalt fur
Wiederaufbau (KfW), as well as with representatives of the Japanese Export Import Bank
(JEXIM) and the Export Development Corporation of Canada.

OPIC also took a leading role in the International Finance Corporation’s review of
environmental and social requirements among intemnational financial institutions (IFIs} in
private scctor development projects.  This effort entails coliection of data on
environmental, occupational health and safety, and social matters, public consultation and
disclosure practices and their implementation by about 50 1FIs. This process will provide a
baseline for further effective dialogue with OECD counterparts. The benefits of common
environmental standards are widely recognized among OPIC’s various stakeholders. OPIC
looks forward to continuing its close collaboration with U.S. business, NGOs, Congress
and the Administration, as it coptinues to address these and other environmental

chailenges.

Partnerships for the Environment

As part of its continuing efforts to promote environmentally friendly private investment in
projects in developing countries, OPIC has established partnerships with U.S. government
agencies and NGOs to enhance its ability to support environmentally friendly projects,
including eco-tourism, low cost housing, and renewable energy. '

As part of this effort, OPIC entered into a partnership with U.S. AID to complete OPIC’s
first loan commitment to a non-governmental organization, Washington, D.C.-based
Counterpart Intemmational, Inc. and World Women in Defense of the Environment.
Counterpart International, Inc. will use the $1 million in financing to establish a facility to
on-lend OPIC funds to environmentally friendly projects and existing businesses to
promote environmentaily focused small-and medium-sized enterprises in the Philippines.
The facility will be comprised of up to $750,000 in a direct loan from OPIC and up to
$250,000 in grant monies from USAID that will be administered by OPIC. Proceeds of the
OPIC loan will be used for investments in business ventures in the Philippines that meet
OPIC’s environmental and other policy criteria. Up to five investments are anticipated,
involving activities such as organic fertilizer manufacturing, eco-tourism, and low cost
housing using recycled materials.

OPIC also signed a2 Memorandum of Cooperation with the Department of Energy
“affirming their intent to facilitate financing that will promote the development of
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sustainable energy projects in Africa.™ Accordingly, OPIC and DOE will design the “U.S -
Africa Sustainable Energy Program™ to provide assistance to U.S. not-for-profit entitics,
NGOs, and U.S. small business entities of cooperatives intercsted in developing
sustainable energy projects in Africa. The program will target projects that (i) support
community-based sustainable energy development, (ii} increase encrgy access and being
clean energy systems to underserved/unscrved areas using renewable technologics and
natural gas-fired systems, (iii) reduce greenhouse gases through programs that promote
cnhanced supply, renewable sources, or demand-side management, and’or (1v) promoke the
application of clean energy technologies.

OPIC Climate Change Initiatives

As discussed earlier in this repont, any effective international effort to reduce greenhouse
gas emissions will require the participation of the developing world. The Senate's Byrd-
Hagel Resclution therefore predicates U.S. Senate ratification of the Kyoto Protocol on
meaningful participation of developing countries. The joint implementation, emissions
trading and clean development mechanisms of the Kyoto Protocol are designed to
encourage the participation of developing countries and achieve the most cost-effective
emission reductions. As described in its Environmental Handbook, OPIC seeks to suppont
the Byrd-Hagel Resolution and the Kyoto mechanisms by encouraging investment in
projects involving Joint implementation and by tracking and reporting CO; emissions from
its power sector projects.

To encourage U.S. companics, particularly small business, to participate in efforts
reduce global greenhouse gas emissions, OPIC will provide customized pricing for small
business projects intended to reduce such emissions, in particular those projects cestified
by the U.S. Initiative for Joint Implementation. These projects involve the shanng of
technology and resources, particularly transfers from Developed to Developing mations. to
limit and reduce GHG emissions. In addition, OPIC will continually strive to make its
portfolio more climate friendly by proactively seeking renewable energy projects and by
secking to harmonize its approach to climate change issues with that of other US.
Government entities.

In 2 cffort to support the management of global greenhouse gas emissioas, in February
1998 OPIC became the first bilateral finance, investment insurance or export credit agency
to commit to tracking and reporting GHG emissions from its power sector projects.
Tracking results are made available to the public and reporied annually to Congress in
OPIC’s Annual Environmental Report (AER). OPIC’s most recent tracking and reporting
cfforts are contained in the OPIC’s 1999 AER
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In 1999 OPIC-supported six new projects, with a combined 2,367 MW of power capacity.
As in prior years, the power sector projects supported by OPIC in FY 1999 were largely
weighted toward natural gas, the cleanest and most climate-friendly fossil fuel. These
projects, measured in terms of MW capacity, were approximately 92% gas-fired and 8%
ail-fired. Annual CO; e¢missions from these projects represent less than 0.03% of annual
global CO; emissions. The results demonstrate that OPIC continues to maintain a

responsible power portfolio.
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VII. Ceonclusion

Climate change represents a scrious global environmental challenge. Since the dawn of the
industrial age, man has been cnutting increasing quantities of hcat-absorbing GHGs
primarily through the consumption of fossil fuels. As a result, atmospheric concentrations
of CO; - the most imponant GHG - are now at their highest levels in more than 160,000
years and global temperatures are nsing. With emissions of CO; and other GHGs expected
to increase - especially in developing regions - current forecasts suggest that atmosphenc
concentrations of CO; could double by 2060 with a resulting global average temperature
increase of as much as 2° to 6.5° F over the next century. Such a rapid lemperature increase
could have potentially grave economic and eavironmental impacts.

This report demonstrates that OPIC-supported projects are not major contributors to global
GHG emissions or climate change. Contrary to some assumptions, the OPIC power
portfolio is predominately driven by clean burning low-carbon natural gas (45%) and
carbon-free hydro and geothermal cnergy (27%). Current annual CO,; emissions from
OPIC-supported power projects represent approximately 0.24% of global CO; emissions.
in addition, OPIC projects tend to use highly efficient advanced technologies, with more
than 43% of OPIC fossil fuel-fired power projects using combined cycle technology - the
most efficient electricity generating technology.

However, despite this good news about its own portfolio, OPIC understands that it has an
important role to play in helping the developing world make the transition to less carbon
intensive development. After all, reducing GHG emissions in developing regions - where
as much as 70% of the increase in C(Oy emission over the next two decades will ocour -
will be critical to successfully stabilizing global atmospheric GHG concentrations.

In the near term, OPIC's commitment to natural gas will be an important pan of that
transition process. in the longer term, OPIC recognizes that renewables, such as wind and
solar power, will have an imponant role to play in reducing global reliance on fossil fuels
and their associated GHG emissions. As an agency whose sole focus is on the developing
world, OPIC has the opportunity to play a unique role facilitating the participation of
countries whose involvement is critical to the resolution of the climate problem. OPIC
therefore looks forward to ¢xploring more fully both the needs of renewable energy
deveiopers and how developing countries determine their energy requirements and
establish bid specifications for power projects in order o more cffectively utilize its
programs to support rencwable energy projects.
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Appendix 1
OPIC-Supported Power Projects
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1990 {Hopewell Energy Co, . ICitj ur Vi Emumw_j gas 56100]simple-cycle 97571 200 £27,049
1992 IPuerto OQuetzal Power Corporation | ower Corp. Guatemala  ldiesel |  74050|engine-driven 1388] 234 993,321
1992 Hnter- ' ' K&M Engineering Corp.___ [Columbia _ |gas __56100/combined-cycle 7266 100 307.950
1992 lBetize Electric Co Ltd, Dominion Energy Inc, hydro Ol hydroelectrig oL 25

1993 1Dominion Generating $.A. . |Dominion Energv.Ine. ___ lArgentine _ lhydro _ Olhwdroelestric ‘

1993 |Central Termica San Nisholas. SA. |AES icas Inc. Argentina___|gas _56100]steam boiter 1034 14253

; e coal 94600steam boiler 10348) 2335  2.403.55)
1993 |Batangas Power Corporation __{Eqron PowerCorp.  __ 1Philipgipes {resid. 11350lengine-driven 75880 108 465 583
1994 1Trakya Elektrik Uretim ve Ticaret Enron Com /Wing Int'l. Turkey KBS 56100|combined-cycle 7266] 430 1,478,161
1994 |P. T, Paiton Energy Co, Mission Encrgy Comesny _ tindonesis _ jcoe 94600]steam boiler 10344‘ 1220] 5022358
1994 |Grenada Electricity Services __ IWRPB Enterprises Inc,  IGrengds [diese) 74050lengine-driven _Jsg8l 18 76,409
1994 {Gencracign de Vapor GENEVAP LG&E Encegy Systems. Inc, |Venezyels  |gas 56100!simple-cycle 9737 313 1,102,60
1994 1Dabho] Power Corporation Enton Corp./Bechtel/GE ndis fas — 56100 combined-cycie 73661 2184  6.725.634
1994 JCMS Ceneration, S A CMS Generation Co. IRSNting ﬁh d Othydroslectric 0l 1320 Q
1994 1Ce Luzgn Geothermal Power Cal Energv/Kiewit Energy, |Philippines  |geo 0| geothermal 0 180 0
1994 ICE Ceby Geothermal Power Californis Energv Co, _[Philibpines  lgeo Ofgeothermal o119 )
1995 1Vj M W Visay Philippines |geo ... . Digegthermal 23]

1993 | Termobaanguilla, S.A. initistives, Inc. Columbin |2y 36100|combined-cycle 12 750, 2509627
995 iTampe Ceptro Amenicans TECO Power (Gunternals __|diese]l 74050]simple-cycle o757 78l 425744
1995 |Quezon Power _ Qgden Proiects Ine. ____[Philippines lcoal 94600] steam boiler ;g;aal 4R0] 2,549 850
1995 |P.H. Pon Pedro, S A. Encrgia Giebal, [ne. Costa Rica  |hydro Olhvdroelectric 14

1995 |Dogs Eneri Uretion Sanavi ve Ticaret 1Edisen Mission Energy Turkey a8 L 56100icombined-cycle. i

1996 [Temovalle SCA. ESP. 1 9 ti . Colombis  |diese! 7 ombined-cyc Eggﬂ :g

996 1TcongCandelany S.CA ESP. IKMR Com /NationsBank __1Colombia __ |gas 561001 simple-cygle 97571 3 L0623
1996 1P. T Engrxi Sengkang Tenneco Inc. in_. lgw 26100 simple-cycle 1266] 1As 4157
1996 IP.H, Rio Voican § A nsgin Global. Ing /EFl  1Costa Rica  |hydro Olbydroelectric o 17

1926 |Nejaps Power Company _________ ICoarsl Corporation  ____LEl Ssivador I;;ii: _27350lenging-driven 75881 150 £6%.]
1996 tid j j IAES Com/Houston {Brazil {hydro _Olhydroelectri 94

1996 lor( Lasfar Energy Co CMS Generation .. Morocco coal 94600 steam boiler

1996 {Himoyma Californin Energy _ 1Ct Encrav/Kiewit Energy lindonesis  |geo Olgecthermal 33

]|
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1996 |Empresa Guaracachi S.A El Power Bolivia gas _ 56100|simple-cycle 9757 180 744758
: diesel 74050lengine-driven 7588 36 152.819
1996 IEmpresa Electrica Valle Hermoso Constellation Energy Int'] Bolivia gas 36]00|simple-cycle 7266] 1381 556,466
1996 IEmpresa Electrica Corani S.A, Dominion Energvy, Inc. Bolivia hydro Olhydroelectric ol 126 ]
1996 ICMS Ensenada S A CMS Generation Co. Argentina __ Igas 36100|combined-cycle J266] 128 394,176
1996 |Central Termica San Miguel LG&E International Ine, Argentina __ |gas 36100}simple-cyele 97571 110 454877
1996 1CE Casecnan Water & Energy Calif. Energv/Kiewit Energy |Philippines hydro Olhvdroelectric o 112 0
1996 |Ave Fenix Energia, $ A NationsBank, N.A. Argentina ___|gas 36100|simple-cycle 97571 168 694.722
1996 [Aguavtia Energy del Pery Aguavtia EnergyL1L C/ TCW |Peru gas 36100}simple-cycle 9757 141 583,070
1997 IEMA-Power Kft. EPEC Cogenemtion Co. Hungary resid. 77350]steam boiler 10348 35 211.645
g 36100|steamn boiler 10348 35 153,500
1997 |JEGENOR, S A, Dominion Energy_ Inc. Peru hydro 74050l hydroelectric 0] 225 0
diesel 740501 engine-driven 588 78 331,108
diegel 74050{simple-cycle 9757|102 556,755
1997 IEAL/ER] Cogeneration Partners Teachers Insurance Assoc.,  |Jamaica resid. 77350)engine-driven 97571 17 96,928
1997 lCentral Generadora Electrica San Jose [TECO Power Services/Coast. Guatemala __[coal 946001steamn boiler 10348 120 887465
1998 ITR] Energy Company Limited Texaco/Citibank/Fdison Thailand gas 36100|combined-cycle 72661 700 2,155,652
1998 |Tecnoguat S. A Energia Global Int't Ltd. Guaternala  |hydro Olhydroelectric o 14 0
1998 |Sybic Power Corporation Enron Corp. Philippines  |resid. 77350|engine-driven 7588 111 492,150
1998 INEPC Consortium Power Ogden Energy/El Paso Bangladesh |gas 56100/engine-driven 7588] 120 385917
1998 |Elektrg Electricity Dist, System Enron Corp. Brazil hydro Olhydroelectric 0 5 0
1998 [Dodson-Lindblom Hydro Power Dodson-Lindblom Int'l, India hydro Olhydroelectric 0 12 0
1999 1Turbgyen Maracay Company PSEG Americas Venezuela |gas 56100|simple-cycle 9757 64 264,242
1999 ITurboven Cagua Company PSEG Americas Venezuela  Jgas 36100]simple-cycle 9757 72 296,497
1999 |Tipitapa Power Company Coastal Power Nicaragua Nicaragua  Idiesel 74050/engine-driven 7588 51 216,069
1999 |EPSA/EDC US Capital Markets Invest. _[Venezu¢la _|hydro Olhydroelectric o _ 817 0
1999 coal 54600|steam boiler 10348) 33 244,053
Bas [combined-cycle 1266 480 L478.161)
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Overseas Private Investment Corporation
An Agency of the United States Government
F100 New York Avenue, N.W_, Washingion, D.C. 20527
InfoLine: (202) 336-8799 (for program miormaton)
Internet: www.opic.gov
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Environmental Procedures

PN SRS DL $3)

Effective April 2, 2001
INTRODUCTION

The Charter of the Export-Impont Bank (Ex-Im Bank}, revised by Congress in October 1992, requires
the Bank to establish environmental review procedures consistent with the Bank's overall export
promotion objectives. The Charter also authorizes the Board of Directors to grant or withhold financing
support after taking into account the beneficial and adverse environmental effects of proposed

transactions.

Ex-Im Bank will maintain U.S. exporters' competitiveness in the giobal marketplace while ensuring that
the projects it supports are environmentally responsible. The Bank wiil decline to finance an expont
transaction if the Board of Directors determines that this is appropnate in light of the project’s senous
adverse eavironmental impacts.

1. To fulfill its statutory mandate of maintaining exporter competitiveness while ensuring that nis
actions are environmentaily responsible, Ex-Im Bank is taking a leadership role in encouraging
the adoption of common environmental procedures and guidelines among the export credit
agencies of the world. In conjunction with this effort, Ex-Im Bank is continuing to seck agreement
among the other export credit agencies within the framework of the Organization for Economic
Cooperation and Development (OECD) on appropriale responses lo environmental issues
associated with financial support of foreign projects.

2. Ex-Im Bank’s environmental procedures and guidelines were issued on February 1, 1995
following implementation of interim procedures in October, 1993. The procedurcs and guidelines
were revised on April 2, 1996 and April 2, 1998 following a review of their effectiveness in
mutigating adverse environmental effects of Ex-Im Bank supportied projects and their effect on the
competitiveness of U.S. exporters. The procedures and guidelines, as revised on Apnil 2, 1998,
were extended on April 2, 2001 and will remain in effect unti! December 14, 2001. (Note: The
Board of Directors would call for futher review before that date should circumstances require
such action, i.e. compliance with an OECD Agreement on Common Environmental Guidelines )

3. In order to ensure that the actions it takes follow its environmental mandate, Ex-Im Bank will
conduct environmental reviews by evaluating the environmental effects of certain categones of
long-term transactions when the U.S. export is identified with a project. Ex-Im Bank’s
environmentai review procedures are designed to be efficient and streamliined in order to avoid
unnecessary paperwork and to maintain the competitiveness of U.S. exporters to the greatest
extent possible. >

4. The environmental procedures are tailored to the charactenistics of different Ex-Im Bank
programs. Cases will be screened so that only those long-term transactions, all project finance
cases, with potentially adverse environmental impacts, will undergo environmenta! review.

5. Short and Medium-tenm transactions [ These transactions have a principal liability of
$10,000,0600 or less, excluding exposure fee, and a repaymenl term of not more than seven vears. |

hitp- www exim.gov/envproc.html 62602
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Environmental Procedures

individual short and medium term transactions covered under credit guarantee facilities or export
credit insurance, and transactions providing working capital support for U.S. exporters will not be
subject to an environmental review except if, in the judgment of the Vice President, Engineering
& Environment Division, such transactions have the potential for causing a significant adverse
environmental effect.

6. Ex-Im Bank's Engineering and Environment Division will provide advice and counseling 1o
exporters and borrowers on how to comply with the Bank's environmental procedures and
guidelines, especially in those cases involving small and medium-sized exporters. Ex-Im Bank
will give exporters an opportunity to address any environmental concerns that may arise during
the review process.

7. Applicants will be required to provide environmental information satisfactory to Ex-Im Bank in
support of their applications. Ex-Im Bank will also make use of information provided by other
sources, including govemment entities, intergovemmental organizations, and non-governmental
organizations.

8. To help elicit useful information concerning the environmental effects of projects from non-
govemnmental organizations and other interested parties, when Ex-Im Bank receives an application
for a final commitment (long term or project finance program) for an export which will be
included in a project, it will follow the following process:

A: For ali final applications covering exports which will be included in a project, Ex-Im
Bank will iist the project and its location on the Bank’s WEB page at www.exim.gov.

B: In addition to the above, for those final applications received after July 1, 1998 where
Ex-Im Bank requires submission of an environmental assessment, a copy of that document
in a form authorized by the project sponsors will be made available to interested parties
during Ex-Im Bank’s application review process. Availability of an authorized
environmental assessment will be noted at www.exim.gov where the project and its location
are listed.

This process will enable Ex-Im Bank to elicit information about such projects without
disclosing proprietary information about the proposed U.S. export.

9. To provide guidance to exporters, this document sets forth the environmental guidelines for
assessing the environmental effects of transactions. The guidelines are derived from Ex-Im Bank’s
environmental objectives that address the air quality, water use and quality, waste management,
natural hazards, ecology, socioeconomic and sociocultural framework, and noise associated with
foreign projects. The guidelines have been developed by the Engineering and Environment
Division in consultation with the World Bank Group, exporters, environmental organizations and
U.S. Government agencies.

10. For those projects which may significantly affect the quality of the human environment of the
U.S,, its territories or possessions, or Antarctica, Ex-Im Bank will require adherence to the
environmental review procedures required by the National Environmental Policy Act (NEPA).

11. Ex-Im Bank is committed to increasing its suppont for projects and products that are
environmentally beneficial, including those which result in the reduction of greenhouse gases.
Enhanced financial support through the "Environmental Exports Program" will be provided for

http://www.exim.gov/envproc.html 6/26/02
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Environmental Procedures Page 3 of 10

renewable energy projects, for projects or products that meet environmentally beneficial cntena,
and for projects that meet the special "incentive” limits for designated emissions or effluents
which are identified in the Environmental Guidelines.

12. To assist in the management of global greenhouse gas emissions, beginning n fiscal year
1999, Ex-Im Bank will track the estimated amount of carbon dioxide (C O,) emissions from

projects it supports in the power sector and, to the extent practical, from projects in other sectors
that may cause significant production of CO,. The estimated annual amount of the aggregate

greenhouse gases from these projects will be reporied annually in Ex-lm Bank's Annual Reporn.
OVERVIEW OF EX-IM BANK ENVIRONMENTAL GUIDELINES

1. Ex-Im Bank’s environmental guidelines will provide quantitative and/or qualitairve measures for air
quality, waler use and quality, management of hazardous and toxic matenals and waste, natural hazands,
socioeconomic and sociocultural effects, ecological effects and noise. Ex-Im Bank's environmental
guidelines are set forth in Annex A of this document. ’

2. If Ex-Im Bank determines that 2 project satisfies the Ex-Im Bank environmental guidetines in all
respects, including quantitative and qualitative, Ex-Im Bank support for exports to that project will not
be rejected on environmental grounds. If a project does not meet all Ex-Im Bank environmental
guidelines, the Ex-Im Bank Board of Directors will review the environmental effects of the project on a
case-by-case basis, taking account of significant mitigating effects and circumsiances. Financing may be
conditioned on the implementation of miligating measures.

3. Procedures and guidelines for nuclear related projects are set forth in Ex-Im Bank’s Nuclear
Procedures and Guidelines, a separate document also dated April 2, 2001.

ENVIRONMENTAL REVIEW PROCEDURES
Limited Recourse Project Finance and Long-Term Transactions
1. Screening Categories for Project Finance and Long-Term Transactions

Ex-lm Bank's goal is to require only the extent and detail of environmental information that is necessary
to provide well-informed advice to the Board of Directors. Thercfore, applicants for limited recourse
project finance ("Project Finance™) and long-term loans and guarantees ("Long-Term™) | These
transactionss have either a principal liability of more than $10,000,000 or a repayment term of more than
seven years.] must include an "Environmental Screening Document” {Annex B) with their applications
to Ex-Im Bank. The information contained in this straightforward, one-page document will enable the
Engineering & Environment (E&E) Division to screen each transaction in order (o determine the extent
of environmental review required.

An engineer from the E&E Diviston is assigned to each Project Finance and Long-Term transaction.
E&E staff will work closely with exporters and borrowers, especially small and medium-sized
businesses, to assist them in complying with these environmental procedures.

Depending on the transaction-specific information provided in the screening document, Ex-Im Bank wiil
categorize the transaction as either "N”, "A”, "B" or "C™. A description of these categones and the level
of information generally needed to review transactions within the categones follows

http:/www_exim.gov/envproc.himl 62602
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™

Category N: Nuclear

All transactions associated with nuclear power projects, nuclear research reactors and related facilities
and the production of nucicar fuel are designated as Category N transactions, Due to the special effects
associated with the issues of health and safety, information requirements for transactions under this

category are found in a separate document titled Ex-Im Bank Nuclear Procedures and Guidelines, also

dated April 2, 2001.

Category A: Categorical Exclusions (no environmental information required)

e

Transactions in Category A are categorically excluded from review because individual cases do no! raise
significant environmental issues. This category includes the following transactions, as determined by

Ex-Im Bank:

1) The export is a product not identified with any particular project (e.g., construction equipment
sold to a construction company engaged in a wide variety of work throughout a country}; or

2) The export is identified with a project, the project is not in Category B or C, and the project is
one of the following: aircraft, locomotives, railway signalling, telecommunications equipment
involving only a nominal element of civil works, radar equipment for existing airpotts, air traffic
control systems, satellite projects, electronic data processing equipment for existing facilities,
hospital equipment, and consulting services including environmental studies and feasibility
studies.

.Category B: Sensitive Location, Project Finance, Hydroelectric (environmental assessment required)

Includes Project Finance and Long-Term transactions involving exports for projects that will be
constructed in, or sufficiently near to have perceptible environmentat effects in, the foltowing locations:
primary forests, tropical forests, nationally designated wetlands, protected wildlands, national parks, .
nationalty-designated refuges, coral reefs or mangrove swamps, nationally-designated seashore areas, '
habitat of endangered species, properties on the World Heritage List, areas reserved for ethnic minorities
or indigenous peoples, or areas in which the project will require large-scale resettlement. Transactions
associated with hydroelectric projects, water resources management projects and project finance
transactions are generally considered to fall within this category.

Category C: Other (information on environmental effects required)

Includes all Long-Term transactions that are not classified as Category A or B. E&E staff will conduct a
case-by-case review of all transactions included in Category C. For review of Category C transactions,
Ex-Im Bank requires submission of environmental information sufficient to establish whether the
project meets Ex-Im Bank's environmental objectives and guidelines (Annex A). E&E will promptly
inform the applicant of the environmental imformation that Ex-Im Bank will need to conduct its
environmental review.

For cases involving the export of products for a project, Ex-Im Bank will require information about the
underlying project in order to establish whether the Bank's environmental objectives and guidelines are
met. For cases involving the expansion or modernization of existing plants, the environmental

mformation submitted should focus on the environmental effects associated with the plant expansion or

modernization. \

http://www.exim.gov/envproc.htm} ' 6/26/02
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Environmental Procedures Page Sof 10

The level of detail required by Ex-Im Bank to meet the information requirements of the environmental
guidelines for specific transactions may vary. Factors such as the availability of information from other
sources, and the scope of the U.S. exports supported by Ex-Im Bank refative to the scope of the overall
project may be taken into account. If, during the review process of a transaction that has been previously
screened as Category "C", the E&E Division receives environmental information that it determines
indicates that the transaction should instead be designated as a Category "B~ transaction, it will promptly

: notify the exporter and project sponsors and will require submission of an eavironmental assessment in

é order to evaluate the environmental effects of the project. For applications received after July 1, 1998, a
copy of the Environmental Assessment in a form authorized by the project sponsors will also be

{ required, and when it is received by Ex-Im Bank, it will be made available to interested parties during
the application review process.

2. Sources of Eavironmental Information

, a. The Applicant

i As early as possible, the E&E staff will inform the applicant what environmental information will
. be required. E&E staff wiil be available to counsel with applicants, especially small and medium-

I sized businesses, on how to comply with the Bank’s environmental procedures. :

itis in the applicant's interest to submit the requested information as soon as possible. Failure 10
submit this information may delay case processing. However, if complete environmental
information is not available at a preliminary stage, such information must be submitted prior to an:
Ex-Im Bank decision on a final commitment.

In cases requiring an environmental assessment, the applicant may submit a copy of an
environmental assessment already prepared for the project, e.g. for international financial

: mnstitutions or host governments. If the environmental assessment submitted to Ex-Im Bank

i contains confidential or proprietary information, the applicant should also submit a version of the
environmental assessment that is authorized by the project sponsors for release o interested

’ parties during the period when the application is under review by Ex-Im Bank. Duning the course

i of the application review process, the E&E staff will advise the applicant whether additional or
updated environmentai information is required.

t b. Other U.S. Government Agencies; Multinational Insti

In cases considered appropriate by Ex-Im Bank, staff will consult with other U.S. Government
agencies, U.S. embassies, and/or multilateral development banks to obtain information on the
environmental effects of projects. Final decisions will be made by Ex-Im Bank_

; ¢. Other Sources of Environmental Information

? When Ex-Im Bank receives an application for a final commitment for a transaction screened as
i Category "B" or Category "C", the project and its location (e.g. "Geothermal Power Plant, Leyte
Island, Philippines™) will be added to a list of all Ex-Im Bank's pending Category B and C
transactions which can be viewed via the internet by accessing Ex-Im Bank’s home page at

§- www.exim.gov. In addition, beginning on July 1, 1998, for applications categorized as "B", the
availability of an environmental assessment authorized for release to interested parties by the

. project sponsors will be noted on this list, together with information on how to obtain a copy of
L the assessment. In order to protect competitively sensitive information, neither the list, nor the

hitp: “www extm.gov/envproc.html 626102
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environmental assessments will provide specific information about the exporter, contract value or |

identity of the products for which Ex-Im Bank financing is sought. Ex-Im Bank is prohibited by
the Trade Secrets Act, 18 U.S.C. 1905, from disclosing confidential business information to
anyone outside of Ex-Im Bank.

Interested parties may provide information to the E&E staff at Ex-Im Bank about potential
environmental issues or other problems raised by such projects. Providing information does not
give legal standing to any person or group as a participant in the Ex-Im Bank decision making
process. Ex-Im Bank will review and take into account the environmental information provided
but will not be able to respond to the person or group providing the information.

If material received by Ex-Im Bank from sources other than the applicant gives rise to
environmental concerns, Ex-Im Bank will give the applicant an opportunity to provide further
information addressing these concerns.

3. Role of Engineering & Environment Division

Ex-Im Bank has a full-time Environmental Specialist who is part of the Engineering &
Environment Division. The specialist is responsible for technical leadership at the Bank on
environmentat matters, including the implementation of Ex-Im Bank's environmental procedures.
The Environmental Specialist acts as the chief liaison with other government agencies and non-
governmental organizations on environmental matters. The E&E Division wilil assist the applicant
and provide guidance in the contents and preparation of the environmental information required.

In addition, the staff engineers in the Engineering & Environment Division have technical
expertise with respect to the environmental issues in their areas of specialization and will assess
the environmental effects of assigned transactions.

4. Project Financing

The procedures in this section apply to transactions handled by Ex-Im Bank's Project Finance Division.

a. The Engineering and Environment Division {E&E) will be involved in the early stages of
processing a Project Financing application. E&E staff will provide guidance to the applicant to
help identify significant environmental problems and to assist in determining how the project can
be designed, including mitigation measures, to meet Ex-Im Bank's environmental objectives and
guidelines.

b. As part of the determination whether Ex-Im Bank will issue a Preliminary Project Letter (PPL),
the E&E staff will establish whether there are any potentially insurmountable environmental
problems that could lead Ex-Im Bank to reject the project on environmental grounds. If such
problems are identified, Ex-Im Bank shail notify the sponsor.

¢.An environmental assessment which demonstrates compliance with Ex-Im Bank's
Environmental Guidelines and objectives (Annex A) is required for all Project Finance
transactions, except those in Category A. The sponsor of the Project Finance transaction should
submit an environmental assessment to Ex-Im Bank as soon as possible, but in no event later than
the time a request is made for a final commitment. The E&E staff will review the environmental
assessment, request further information as necessary from the sponsors or exporters, analyze all
relevant information, and prepare an environmental evaluation of the project. The evaluation may

http:/www_exim._gov/envproc.html 6/26/02
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include recommendations to the Board of Directors with respect to Ex-Im Bank support. In
addition, at the time of final application the sponsor should submit a copy of the environmental
assessment that does not contain confidential or proprietary business information, in a form
suitable for release to interested parties in accordance with the procedure outlined above for
making environmental information available on Category "B~ cases.

As is the case with the financial and technical reports associated with Project Finance transactions,
Ex-Im Bank reserves the right to require the sponsor 1o bear the expense of outside speciahsts to
prepare an independent report with respect to any element of the environmenta) assessment of the
project, when Ex-Im Bank determines that such a report is necessary in order to make an adequate
evaluation of the environmental effects of the project.

5. Long-Term Loans and Guarantees

An application for Long-Term financing may go through two or three stages: (a) Letter of Interest (LI):
(b) Preliminary Commitment (PC); and (c) Final Commitment (AP). Ex-Im Bank will require the
applicant to provide environmental information at the earliest possible stage during case processing so
that environmental issuves can be identified and addressed.

a. Letters of Interest

Letters of Interest (LIs) are non-binding documents generally issued within seven business days of
the receipt of an application. LI applications must be accompanied by an Environmental Screening
Document {Annex B) which will be used for initial categorization of the transaction.

Except in rare instances involving projects that are known to have potential environmental effexts
that are exceptionally severe, LIs will be issued with no prior environmental review. The Letter of
Interest will include language generally describing Ex-Ilm Bank’s environmental procedures and
guidelines. In Category A transactions, no mention of environmental requirements will be
included in the L1. In cases in which Ex-Im Bank will require environmental information, the LI
will alert the applicant to the need for material demonstrating that the project will meet Ex-Im
Bank's environmental objectives and guidelines.

In cases requirning an environmental assessment guidance can be provided as to the specific
elements which the assessment should address. This will allow the applicant the maximum
amount of time to gather the required information, in order to avoid processing delays in
subsequent application stages.

No LIs will be issued for nuclear cases or for products or projects that, in the judgment of Ex-Im
Bank, involve potentially unacceptable environmental nisks. As a result, such transactions must
seek Preliminary Commitments or Final Commitments and will receive more detailed
environmental scrutiny than would be possible at the LI stage.

b. Preliminary Commitments

Preliminary Commitments (PCs) are issued afler Ex-Im Bank's staff and Board of Directors
analyze the financial soundness, technical feasibility, and environmental cffects of a proposed
transaction. PCs are not legally binding.

Applications for a PC must always include a completed Environmental Screening Document

hup //www.exim.gov/envproc.html 62602
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(Annex B). Based on the information provided in the screening form, the E&E Division will
inform the applicant promptly of the category of the transaction and the scope of additional
environmental information required to process the PC.

Ex-Im Bank understands that in certain cases, not all of the information needed to evaluate the
project against Ex-Im Bank's environmental objectives and guidelines (Annex A) will be
accessible to the applicant (usually the exporter) at the PC stage. In such cases, based on
recommendations of the E&E Division, Ex-Im Bank will condition its PC on subsequent review
and satisfactory evaluation of such information at the final commitment stage.

If environmental concerns are sufficiently serious and adequate information is available for
evaluation, Ex-Im Bank may decline to issue a PC on environmental grounds. If a PC is issued,
the PC letter wiil identify information that will be required in the final commitment application.
PC letters may identify environmental concemns that should be addressed (for example, by
mitigation measures) at the final commitment stage.

c. Final Commitments

Final commitments in fong-term transactions are approved by Ex-Im Bank:only afler the
completion of all financial, technical, and environmental analyses. If no LI or PC has been issued,
the applicant for a final commitment must submit a completed Environmental Screening Form.

No final éommitment will be authorized unless Ex-Im Bank has received sufficient environmental
information from the applicant to enable the E&E Division to assess the application. The
environmental information provided will be evaluated againstEx-Im Bank's environmental
objectives and guidelines. Ex-Im Bank will take into account the potential beneficial and adverse
environmental effects of transactions seeking Ex-lm Bank support.

Other Ex-Im Bank Programs
Excluded frem Prior Environmental ilevievg

1. Medium-Term Transactions

Medium-term financial support provided by Ex-Im Bank (loans, guarantees, and insurance)
generally covers the sale of capital goods and services/products as opposed to entire projects. In
addition, the medium-term programs often provide support for single, stand-alone products as
opposed to multiple products generally contracted for a project. For this reason, products eligible
for medium-term financing tend to have less broad and diverse environmental effects than many
products for which long-term financing may be provided.

Ex-Im Bank will conduct environmental reviews of medium-term, single-sale transactions only in

those exceptional cases which, in the judgment of the Vice-President, E&E Division, have the
potential for significant adverse environmental effects.

2. Credit Guarantee Facilities (CGFs)
Most CGFs provide guarantees of medium-term lines of credit between U.S. and foreign financial

institutions which may be used to finance the purchase of a wide range of capital goods by a
variety of end-users. The CGF program is designed to reduce up-front administrative time and
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cost and thereby better serve small- and medium-sized exporters. In most cases, Ex-Im Bank is

not informed of the specific exports supported by a CGF until afler the transactions are completed.

Therefore, it is not practical 1o conduct prior environmental review of items financed under CGFs.

The eligibility rules for CGFs eliminate products that would present unacceptable environmental
risks without prior review. Chemicals, pesticides, and other such commaodities are not eligible for
medium-term financing under CGFs. Nuclear-related items are also ineligible under CGFs.

[n the limited number of CGFs where the borrower is also the end-user (typically an industrial
company), rather than a bank, the borrower will be asked to provide specific information about the
inlended use of the CGF. If the CGF will be used to support products for an identified project and
the aggregate amount exceeds $10 million, then Ex-Im Bank will require the borrower to provide
information about the environmental nisks associated with the project and will review those nsks.

3. Short-Term Insurance

Short-term financial support for exports, provided by export credit insurance, generally covers
commeodities, consumer goods, and other non-capital goods and services. Insurance support is
provided against risks of nonrepayment on transactions whose term usually does not exceed 180
days. These products typically have limited environmental consequences and short processing
tumaround is required.

For this program, Ex-Im Bank will not provide insurance coverage for pesticides that are banned
or severely restricted in the United States. A list of items ineligible for export credit insurance is
attached as Annex C.

4. Working Capital Guarantee Program (WCGP)

Ex-Im Bank provides short-termn working capital support for the production or supply of items for
export. In most instances, the items are of a nature that do not require environmental rcﬂcu {cg.,
shipment of commodities, consumer electronic products, etc.) -

In certain cases, however, the items supported under the WCGP may relate to a Category B
project. In such cases, as determined by the V_P. of the Enginecring & Environment Division, Ex-
Im Bank may require environmental information with respect to the foreign project for which the
items are destined.

List of Anncxes

Annex A Ex-Im Bank Environmenta} Guidelines

Annex B Environmental Screening Form

Annex C List of items ineligible for export credit insurance
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Guidance Outline on Environmental
K | Assessment Format and Contents

Apnil 23, 1996
GUIDANCE OUTLINE ON ENVIRONMENTAL ASSESSMENT

FORMAT AND CONTENTS

All Project Finance transactions and Long-Term transactions classified as Category B require the
submission of an environmental assessmen! (EA) that addresses the impact upon the location of the
project with reference to Ex-Im Bank’s environmental guidelines.

For those cases requiring an cnvironmental assessment, the applicant may submit a copy of an
environmental assessment already prepared for the project, e.g. for international institutions or host
governments. The Engineering and Environment staff will advise the applicant whether additional or

updated information is required.

To enable thorough and efficient review, the EA should be concise and focus on significant issues. The
level of detail should be commensurate with the significance of the potential impacts. Early coordination
of the EA process with Ex-Im Bank's Engineering and Environment Division would ensure that the FA
addresses the project’s significant issues, and is complcied in a timely manner s0 as 10 expediic the

deciston making process.

To assist the applicant in the preparation of the Environmental Assessment, a sample outline and 2 hst of
issues 1o be addressed are provided below:

EA Sample Outline
The EA should include the following elements:

1. Executive Summary including a condensed discussion of significant issues and recommended acuions

[g]

. Description of project:

» - Location, type, purpose and scope of project, size, onsite and offsite components, technologies and

schedule for construction and operation.
= - Applicant and role of host country government.

3. Description of Existing Environment:

- Project area size, location and physical, ecological and sociceconomic/cultural conditions .
- Results from a site audit, if conducted.

*

4 Potennal Environmental Impacts of the Proposed Project:

Analysis of beneficial and adverse impacts of the project, and their significance, potential mitigation

hiip:: www.exim.govienvasct.himl 62002
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for significant adverse impacts and identification of impacts for which no mitigation is available.
5. Regulatory Requirements and Permits:
aents.

« Regulatory framework, including Ex-Im Bank and applicable national, regional or local requirements.

6. Monitoring;

» Scope and effectiveness, of existing monitoring programs and recommendations for additional
menitoring.

7. Environmental Management and Training:

« Onsite staff available to evaluate, oversee and implement mitigation programs

EA Su t ntents

The EA should include a discussion of the identified issues and potential mitigative measures applica{g‘%
to the specific project:

1. Air Quality - Maintenance of ambient air quality

Issues:

» Emission of pollutants, odors, fugitive dust .

Mitigation:

¢ Pollution prevention measures i
« Odor and dust suppressing measures

2. Water Use & Quality - Protection of surface and groundwater resources

Issues:

» Use of large volumes of surface or groundwater required to operate the facility compared to local
supply

« Transport of water over long distance or interbasin transfer

« Discharge of polluted effluent or effluent with elevated temperature

« Filling, damming, or dredging of water body

o Disposal of wastes

Mitigation:

» Incorporate pollution prevention measures
Implement water reuse and/or use minimization plans
Pre-coaling of effluent prior to discharge

Use of wastewater treatment facility

Implement erosion/sedimentation plans

http://www exim.gov/envasct.himl 6/206/02
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Guidance Qutline on Environmental Assessment Format and Contents

3. Waste Management

fssues:

» Handbing, processing, and storage of dangerous (flammable, corrosive, explosive. reaclive, of 10xic)

malenals:
« Disposal of large volumes of potentialiy hazardous wastes required

« Availability of waste disposal sites Mitigation:

¢ Implement waste management plan and obtain permits and approvals from local authontes

4. Natural Hazards

Issues:

Location in coastal or low lying area prone to flooding or tidal waves
Location in seismic area

Location on steep slopes or landslide-prone area

Location in Karst topography or subsidence-prone area

Mitigation:
« Implement natural hazards analysis report and recommendations
5. Sociocultural Context

{ssues:

Mixed land use in the site proximity

Change in land use requirements; community facilities affected
Use of large areas of agricultural or forested land required

Use of presently undeveloped area

Large influx of personnel

Resettlement, relocation of indigenous people
Historical/archaeological sites. Mitigation:

Create buffer or transition zones al project perimeter
Use of public consultation? What were results?
implement resettlement plans

Document culiural sites

* & ¢ @

6. Ecology - Protection of biodiversity and ecosystems and encouragement of conservation of
natural resources

Issues:

o LUsc of large areas of agricultural or forested land

« Location in presently unsettled area

+ Use of large quantitics of agricultural chenucals

« Discharge of large volumes of polluted effluent or ¢ffluent with

62602
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+ clevated temperature
« Effects on sensitive locations

Mitigation:

Create buffer or transition zones within project and/or project perimeter
Incorporate pretreatment of process effluent to meet numerical standards
Implement replanting and reclamation plan

implement watershed management <

Implement integrated pest management plan

« Implement protection plan for endangered species

4 & & &

7. Noise - Protection of sensitive receptors

Issues:

« Use of large stationary or mobile equipment
« Presence of sensitive receptors. i.e.,: hospitals and schools

Mitigation:

» Incorporate noise suppression measures
o Create buffer or transition zones at project perimeter

Environmental and Nuclear Publications Menu
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Environmental Screening Document - Annex B Page 1 of 2

Environmental Screening Document - Annex B

Effective Apri 2, 2001
Limited Recourse Project Financing and Long-Term Programs Only

Ex-Im Bank will screen Project Finance and Long-Term transactions into three categories. as defined
Ex-lm Bank’s Environmental Procedures. The information you provide in this form will help Ex-Im
Bank to determine the proper Category for your application, a process that is cructal to the appropnate
and timely review of your application. Please check the boxes that appiy fo your appiication.

C Yes ¢ No Are the products or services covered in your application destined for am ideatified
project? ’
If 50, identify the project
If not, explan

PROJECT LOCATION

Is the project located in or sufficiently Bear to have perceptible environmesntal effects in any of the
following areas: :

 ¥Yes € No Tropical Forest

 Yes € No Nationally Designated Wetlands or Protected Wildlands

" Yes € No Nationat Parks

C Yes © No Nationally Designated Refuges

T Yes C No Coral Reefs or Mangrove Swamps

€ Yes € No Nationally Designated Scashore Areas

€ Yes € No  Habitat of Endangered Species

C Yes € No Large Scale Resettlement? (How Many Persons? )
 Yes € No Propertics on the World Henitage List

PROJECT SECTOR OR INDUSTRY

Which classification describes the project for which the exports are destined:

I™ Auport constuction I~ Nuclear power plant
[ Consulung services ™ Chemica) plant
f Oil & gas field development I Hospitals & medical equipment
™ Forestmy [ Petrochemical plant or refinery
™ Geothermal Power I Plarmaceutical project
[T Pre-project Services{feasibility & Envir. smdies) [ Hydropower plant
{ Pulp & paper plamt ™ Raitway signaling
I Iron & steel plant I~ Smetter
[™ Telecomumunications or satclhies T Large infrastructure project
™ Transportation carriers

™ Thermal power plant
(mrcraft Jocornotives bosts)

hitp:/“www exim.gov/envscrn him] 62e02




Environimental Screening Document - Annex B Page2of 2
-
[~ Large scale water rescrvoir [™ Waste management
[ Mining & mineral processing plant ™ Air traffic control systems or navigational aids o
[~ Other (Describe) -
Name of Applicant Date
-
For inquiries and information please contact the Engineering & Environment Division at (202)565-3570.
R
; CONTENTS| %iLmKs:| COMMENTS| CONTACTS| _ SEARCH | A"
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33.

34.

35

6.

For insurance, the most obvious area of concern involves property losses, where in general risks to
clients will become greater, and will be exaggerated by socic-economic trends, which are producing
greater concentrations of vulnerable assets in risk prone areas.

instiistional investors, and in pasticular, life insuwrance companies and pension funds invest widely and
aim 10 provide a long-term return for their beneficiaries. Since climate change could affect economic and
social stability, investments would be affected through unanticipated changes in risk. Also, the financial
prospects and risk/return characteristics of certain industries that are large greenhouse gas emitters may
be affected and this must be taken into account by investors.

Policies to reduce greenhouse gas concentrations, and to manage the impacts of climate change, will
inevitably entail the supply of financial services, in teems of insurance, oredit and investrment. At present
the partial completion of the politicalt framework for market mechanisms is hampering progress, but
financial institutions are already participating in piot schemes.

The sector is a major economic activity in its own right and needs to play its pant in adopting sustainable
practices internally, e.g. through energy conservation measures in its extensive portfolio of real estate.

4. A MULTIPLE-STRATEGY APPROACH

4.1

Govemments, singly and coliectively through the United Nations Framework Convention on Climate
Change (UNFCCC), should adopt four strategies to tackle climate change, and involve all stakeholders
in developing and impiementing them. The four strategies are:

4.1.1. implement the Kyolo process as a small but important first step in dealing with the problem of
emissions internationally. This will allow al! stakeholders to gain practical experience quickly.

4.12. Develop a range of policies and measures for implementation in national and regional
jurisdictions, using a minimum of regulation ta harmess market mechanisms.

413 Construct a longtesm framework to reduce emissions globally b order to achieve the necessary
transition to sustainabiiity. The approach of Contraction and Convergence, which the IPCC TAR
described as “the logical conciusion” of a rights-based approach, provides a passible example of
such a basis.

414, Promole a strong code of corporate sustainability, for business and the government sector,
underpinned by the availability of key information on environmental, social and Bconomic

performance. .

5. THE KYOTO PROTOCOL MECHANISMS

5.1.

5.2

53

54.

The Clean Development Mechanism is a valuable medium for adaptation and mitigation within the wider
context of sustainable development. Adaptation has been largely ignorad but could be instrumental in
giving less-developed countries access to financial services in innovative. ways, as suggested by the
IPCC TAR. UNFCCC should. initiate some pliot activity in the area of hazard management. Mitigation
projects are closer to conventional business activity, and UNEP FI members are akeady active in this

area.

Joint Implementation projects aiso are close to conventional activity, and the financial services sedlor is
already participating in exploratory work here.

Emissions Trading is a useful step in achieving the transition to a sustainable economy. However, there
are stil major unceriainties in the modalities of the frading system. Once the rules become clear, it could
become an attractive market for financial services. Trading systems within nations or trading blocs
present much fewer problems, and may be an appropriate way to commence.

It is important that the modalities of the Kyoto Protocal Fiexiblie Mechanisms are sufficiently streamilined
and transparent to allow the financial sector — and broader business - to be fully engaged and to play
their intended roles in emission reductions.

e
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6. TOWARDS SUSTAINABILITY.

6.1. Stopping human induced ciimate change requires 3 wansiion ¥ a low carbon economy, with the
emphasis on energy efiicioncy and renewable energy. The financial sector is wiling and able 10 support
this change. and is aleady active in pliot schemes. However, such activiies are ofien placed at a
competitive disadvantage by conventional infrasiructure, market, fiscal and regulatory systems. Progress
wouki be greally enhanced by political action to provide more supportive market struchsras and a long-
term plan owards a sustainable enargy economy.

7. ACTIONS TO DATE BY UNEP F1 MEMBERS

UNEP FlI members have:

7.t. Developed standards for corporate reporting of CO, emissions”™. which are mn the process of being
adopted by many other bodies.

7.2. Participaled in pilot projects (o refine the modalities of the Kyolo Protocol fexible mechanisms”.

1.3. Advised and supported companies as they assessed and reported thelr gresnhouse gas emissions and
encouraged companies 10 inlegrate responses 10 clmate change - comprehensively - o thea corporaie

74. Financed allornative energy technology ventimes that significantly reduce gresnhouse gas emissions.

75. Doveioped standards for environmental management systems (EMS) in their sechor and taken @
teadershi ition in their Impk .

76. deedgeeneiecti:iyeeﬂi@hadeibadmcozmmww“.

7.7. Pasticipated in the IPCC process, notably in the chaplers on Snancial sesvices ™.

7.8. Taken part in a large number of events 10 raise ciinate change swasenNass in the 3ecior and among offwer
stakeholders and to commence the process of wansiating the theory of miligation and mdaptstion

7.9. Worked with stakeholders 0 manage nabwal hazards - lkely 0 be affected by giobal climate change -
through research, planning and the provision of relevant fnancial services kv operational schemes in the
private and public secior.

This paper has been discussed and approved for publication by members of the UNEP Finance inkisbwes &3
contribution fo he dimalte change debats. X does not ciaim 1 reprasent the unanimous view of all members of
the Initiative nor does # represent a UNEF posibon.

For further information on the UNEP FI's Climate Change Working Group visit Unepifl neticc

' “..the overwheiming majorty of scientific experts, whitst recognizing that scientific uncertainties eist,

nonetheless believe that human-induced climate change s akeady ocousting and thal htwre change s

inevitable. it is not a question of whether the Earth's climate will change, but rather by how much, how fast

and whete.” Robert T. Watson, Chair, PCC, 2001.

Swiss Re, Sigma 92000, World insurance in 1999, Soaring e insurance business

UBS AG, Group Research, Zurich; 2001

Commercial Organisations, Charles Thomas, Tessa Tennant and Jon Rolls, UNEP 2000

£.g. preparation of financing concepts tadored o the requirements of the customers, Greating alermative

chmateicarbon kands and COM project financing within CAF's Latin American Carbon Program.

¥ Eg Dresdner Bank

™ Chmate Change 2001 impacts, Adaptation, and Vulnerabilty, IPCC Third Assessment Report, Technical
Swummary. A Report of Working Group 2, K.S. White, ot al., chapier. 4.6, and Chmate Change 1995:
Impacts, Adaptations and Mitigation of Climate Change: Scientific-Technical Analyses, Contribution of
Working Group i to the Second Assessment of the Intergovernmental Pansl on Climate Change,
R T. Watson, et al.
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and pollution loads, and the environ-
mental change hax been substantial.
The extent of environmental change
In energy and especially in transpost
projects has been less significant. The
avesage environmendal performance at
the time of evaluation was highest in
the ME] and the transport and energy
sectors; the differeaces between all
sectors are, however, quite small.

In large envirommentally sensitive pro-
Jects it has been essential to involve a
financially and techonlogically strong
and conenitied sponsor in order 10 meet
the environmental objectives of the
project. However, there have been some
cases where a strong sponsar was not a
guarantee for the implementation of
sound environmental, health and safety
practices and public consulation

In general, the EBRD and its clients
have held discussions with the environ-
mental arthorities, and the Bank has
eveansraged its clients to provide nform-
ation © the public on the environmental
aspecis of each project. Accerding to
the Bank's ervironmental procedires,
a public consultation component is
required for al) category A projects.

I a few category B projects, dialogue
with the authorities and the local
community has been limited.

CETRE. OF Gferorerenial STt

Main recommendations

Recommendations were made with
regard 10 environmental due diligence,
particularly ways of identifying more
opportunities to incorporate positive
envirmmental benefits imo projects, for

example, in the areas of energy efficiency,
recycling and joint lmplcmentztlon.‘

The Bank could also consider additional
financial wehicles 4o promote environ-
mental funds and energy efficiency
projects, and should look at ways of
enomaraging the sporsors of environ-
mental projects to approach the Bank
and its Fis.

The study’s conclusion ttat companies
with comprehensive and well-designed
environmental management systems
achieved the most notable progress
shaws the importance of attention to
managy The Bank
could look at ways of increasing such
aftention, possibly through training or
technical cooperation initiatives.,

" 1

More progress needs to be made in
environmental reporting to the Bank,
while respecting company's internal
palicies and procedures. Models or
Buidelines for environmental reporting
woukd help less well-organised project

ot G bagivwing of drm propect an e sight end

sponsors to improve in this area, past-
icularly in the provision of numerical
indicators for specific production-
related pollution foads and In sefting
targets for reduction.

More guidance is also needed for project
sponsors on public consuhltation and the
Bank's expeciations. both with groups
such as non-governtnental organisations,
and with the local communities who may
be affected by a project. This guldance
may be particularly helpful on category
Bp‘qjecﬁ.timﬁﬂmﬁrmw
impact assessments and the associated
consaltation are not required.

Next steps

This year the Bank it undertaking a
review of its Environmental Policy and
Procedirres and will take the conchsions
and recommendations of this stsdy into
acooumnt. Internal steps are alveady
being taken to address the 1ssues raised
regarding implementation, such as
developing better montineing tools for
envionmental indicators, improving
reporting requirements, and so o

The following article describes the
development of one such tool, a
methodalogy for assessing greenhouse
gas emissians in the Bank's projects.

Envirwnents in transition 11
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Assessing greenhouse gas emissions

Assessment of the laapant of it ewds-
shans has always boem paxt of e EBRDs
eovirommental due diligence requalre-
ments. However, with the: aprerment in
July 2001 of the Kyoto Protocol asd is
assockebed comlterls 1 greenioete
s redwctions, R was Saly for the Bank
w consider Incorporaiing luic s dure dii-
gence process a farmal asyessment of
greeshowse gas emissions aud o prepare
© report the greeshouse gas mpact of
#s operations on an aemal basis. Al the
operatioaal kevel, it was alse decaned
appropeiswe for e EBRD w© belp is
clicnts w pasticipate ia e *Sexible
mechanioms” — jeint lnplesserstation (1)
tive Clean Developament Mechaniom
CDM) and Emixsines Trading - elabar-
ated umdes the Kyoto Protocal, which
hawe been extabliched 10 cocousage the
development of projects lending 1o geees-
house gpas comssion roductions. These
mechanitmes wvelve the formal transher
of emission reduction waits, or emission

governsrnts Cabculation of She eamlssion
rechaction undts thet a project will ackieve
requeires both the vt of the pro-
Jecis acoml greoshome gt emistions
and 2 systcsmatic projection of the emis-
sians that woukd berve aocarTed i the
project did aot extst. Formal procedares
and goidelines o participation are eser-
ging as governuments dettrasine: how best
o e the flexibie ssechanisans o belp
mret thelr esiscion roduction obligmtiess

The [BRO's methodology

Witk these objectives in misd. the EBRD
has developed s swn Greesivowse Gas
Assessment Micthodology aad plaas
incorporaie it kslo s formal esviron-
meval due diligence process this year
The practical application of the methad-
alogy was wsted in-lewse duriang 7001,
and comments weve wvited ol recelved
from catevmal bodies such as the World
Business Comntl for Sustainable Devel-
The text that follows considers

credies, betwern poject developers and

L

the main features of G saeshodelogy
and provides comment an sume of the
more controversial sspocts of green-
hse gas assesEnests

Fitness for pumpose

Crven sulicient sechwical infonsnation an
the projert proceis sl the right opess-
tiomal data. the calcuiation of grovubeme
BE3 emizsivms gy e i sicaighainreard
The bdcrgovernmvental Fasct on Clismer
Change JPCC) bas provided detalied
recomgpendations. an calcuiaion methads
and mast of the estabiished groesdere
s methedologics. i luding the
EBRIYs. rely am these anctionds for the:
hasis of the arsevsment. The diffevences
betwers ssrthodologies gearsally lie
e scope of assessment. To be practic-
able and clfective. the soupe, and Sus
e xes dved i implementing
. should be commenmrate with the
perceived value of the aswessment.

For the EBRD. 2 more onsywelensive




assessment would be required for 2
praject taking advantage of I or CDM
than a small project whose greenhouse
gas exnissions were being evaluated
simply 10 calculate s contribution to the
ovual!mttfoihimpact']'ﬁesoopeufa
greenhouse gas assessment is largely
determined by the choice of three key
aspem:nd_llsaonlxybyafuurﬂl:_

1. Project boundary
2. Bascline, o reference scenario

3. Direct and indirect emissions
‘ADdaﬁH!l.ﬂ:y

These are explained below.

1. Prgject boundary

One of the most controversial aspects of
any greenhouse gas emissions method-
ology is the definition of the project

boundary, i.e. its scope. One non-

governmenta) organisation {(NGO) o

whomn the methodology was sent for com-
ment advocated a life-cycle approach,
arguing in particular that all downstream
emissions resulting from the use of mar-
Itcmdplm&ufBankpmjecls.c.g.uﬂ
and gas products resulting from natural
resource exploitation projects, should be
counted as project emissions. However,
such a view runs counter o the accepted
IPCC view that emissions from fuel use
are deemed o arise at point of use. It is
# point of use that the comrol of emis-
sians. lies, and that is where the incentive
for rechaction must exist. While this

aspect of the IPCC assessment protocol
was driven largely by the need o avoid
“double counting” of emisstons, It has
general validity in a world where market
economics plays the major role in deter-
mining the responsibility for and location
of emissions. More generally, provided
that the interpretation of any assessment
Is consistent with the way boundaries
are defined, no conflict should arise

over any particidar choice of boundary.

In the EBRD metbodology, the defauit
choice of project boundary §s the physical
{geographical) boundary of the project
facility. Consideration shouid be given 1o
extending the boundary 16 include any
upstreare or downstream processes dir-
ectly linked with the project, and which
exist or operate oaly as a result of the
project. An exampie woukd be a dedicated
mining operation that would otherwise
not exist, or an associated waste or by-
product utilisation facility. It would also
not be appropriate 10 exclude from the
assessmert any integral part of the bus-
iness of the project just because it was
contracted sut 1o a third-party operator.

For tramsportation and municipal and
envirmmental infrastructure projects,
boundary definition i likely to be more
mWMfaam.mﬂm
sources or industrial project. A reasoned
statement fior the inclusion and exclusion
of potentially involved sources should
be made at the outset of the greenhmse
gas emissions assessment

lt is essential that the chosen project
boundary definition be apphied consis-
tently to the project and to the baseline/
reference scenario (see below) to ensure
that a valid corparison of “with-project”
and “without-project” emissions can be
made. For example, where the project
introduces new emisslon sources or en-
ables the cessation of others as a result
of a change in the scope of the operation,
the baseline emissions boundary mast
be adjusted accordingly W ensure

comparability of scope.

2. Baseling or reference scenano

Estimating the future emissions that
would have occurred in the absence of
the project is potentially the mast
complex part of any greenhouse gas
assessment, [t involves predicting future
trends in the social, econamic, political,
regulatory and technological climates of
the hast nation. For Ji or CDM projects,
modelling these developments to gen-
erate a time-dependent bascline over
the life of the project {or over the period
for which emissions credits are to be
claimed) is 2 complex task. The EBRD
methodology requires such a study to
be undertaken. but recognises that the
approach adopted will vary between
projects in order o meet the require-
ments prescribed by the various bodies
involved that monitor emissions.

A less sophisticated approach to estim-
ating baseline emissions is adopted for

Envirorenents. in kransition 13
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projects not seecking w wse J| or COML
A one-olf measre of the emissions
Sisplaced upon the mrodoction of the
project is used as the baseline. bt such
cases, the displaced emissions sy typéc-
ally be thse from aperations closed down
a1 2 result of the new project. In compar-

Pt Emtrimm

influenced by the irvesient inc haded

i the project for aperations ard madnden-

ance arvd h plant toape

Indirect emissions are those which arise
solely as a result of ter projoct's exist-
ence b which occar outside the projoct

ing project and baseline caissions, W & boundary ln most cases assessment of
nporiant to considers whether a change nclivect emid may bly be
im service provision has ocosred, ¢ restricied i the essissions assaciated
where 3 new facility b defivering twice  with electricity or heat imperts. wheve
the service of the displaced opcration these provide a significant source of en:
and. although wore efficient, is as 2 ergy for the project. The need ® tachade

It would cestaindy be wrong 1o double

the baseline emission W take accmmt

of this, best It woudd be appropeiste 1

calculate the specific embssions - ie.

the emission pev wnit of prodhsct cutpast
~ for both the project and the baseline
efficiency of the operation,

3 Owect and adrect ermesssons

Dirext emissioas. arv those resulling from
peacesses acouring within she project
boundary The methodoingy idemtifies
for 2 widde range of indestrial prcesses
the principal entagy and process emis-
sioem that shoak be assessed. To enablh
3 comistent comparison with 4 tisr-
dependerst baselioe or seference sceRario.
future changes i emdssions. over the
life of the project should be estimated,
for aple changes arising 23 2 result
of deveriorating pht perforcance with
age. The exsent of such changes will be

in part on the defimition of the project
boundary. For cxample. 2 new mine
dedicated 0 supplying fued for the pro-
within the defined project beundary. i
not. s emissions should be incloded =
indirect emissions of the project. How-
cver, cusissions arksimg from wer of 2
project’s products are rat considered ©
be infirect projoct essiasions, cossisterd
with thelr exchnios from the defined
project boundary as discwssed above.

4 Data adequacy

The vahw of avy greewhowse gas esmis -
sioms assessivend is ultmately Rested
by the quality of the daia wved in G
calculations. Meavarements of sl
canizsions may in principle be calculated
h.mdmﬂm“‘
acy, from a sange of prianary o secodary
data sowrcrs. Project docesesstarion sy
ol appeas © provide salficient duta o

enable a chowce of calowlation seviasd,
although the aaumptions. ssed In derfeing
secondary dats are ace sbazys adeaerly
suted Enconststency berweon alcoatiee
Cabcubntion methods way S artse. The
EBRD mestuxodogy nchudes guidasce
on action that shotuld be: takes e valkdate
sk sowices and resdder doess adespanie
for use m dhe assesment. Winere puscs -
ihic, methods of calculation based an
primary project data shewdd be sard,

ol entatym

Test applications. of the awtodulngy dur-
ing 2001 showed that carly avwessmret
of grecnbung g comisshies i project
appraisal Was the posrntial 3 idesmify
both unportat areas s ingvoving &
m's,. i pr—"‘ i
reiating % oo emistiore. bacorparaten
of gr = bk
routine due diligonce process. shewkd
shesefore lead 6 2 auee compler mdes -
Standing of 2 progoct’s comwonmental
profile and w0 the drvelopuscnt of mare
comprehenaive covirommencal action
plass. b the light of cxperience guined.
aperation of the mothodology will be
reviewed and lmprovemcats. waple-
wented Comtionsed Maivon with sthes
jonad funcial institetions will
rovide additicral impat v farthes
develog of tier suethedology.

5




gl




- vty

LBNL-43191

ERNEST ORLANDO LAWRENCE
BERKELEY NATIONAL LABORATORY

| Role of Development Banks in
{8 Promoting Industrial Energy Efficiency:
il India Case Studies

Jayant Sathaye and Ashok Gadgil

Manas Mukhopadhyay, Dalal Consultants and Engineers

& Environmental Energy
1M Technologies Division

June 1999

MR . j This work was supported by the Asian Development Bank, Energy Resources
;1 |} International through the U.S. Department of Energy, under Contract No. DE-ACO03-
[ 76SF00098.




Disclaimer

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither
the United States Government nor any agency thercof, nor The Regents of the
University of California, nor any of their employces, makes any warranty, express or
implied, or assumes any legal responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by its trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency thereof, or The Regents of
the University of California. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency
thereof, or The Regents of the University of California.

Emest Orlando Lawrence Berkeley National Laboratory is an equal opportunity
employer. '

-

e

i
I

wE g .

\ %6



FuaET
B

[

e Sy,

Role of Development Banks in Promoting Industrial Energy Efficiency:
India Case Studies

Jayant Sathaye and Ashok Gadgil, Lawrence Berkeley National Laboratory
Manas Mukhopadhyay, Dalal Consultants and Engineers

ABSTRACT

The Iadustrial Development Bank of India (IDBI) is the premier institution i India
purveying financial assistance to the industnial-sector projects. Its annual lending amounts to
$6 billion. Recognizing the need to increase kending for energy efficiency and environmental
management (ec/em) projects, the Asian Development Bank (ADB) provided a $150 million
line of credit to IDBL. These funds were lent to cement, steel, paper, sugar and other
industries. Accompanying the line of credit, ADB also provided funds for technical assistance
1o strengthen IDBI's capability for the assessment of projects relaled 1o energy cfficiency and
environmental management {ee/em).

The technical assistance (TA) focused on IDBI's institutional capability, the
procedures it follows for lending in this area, studies of ten encrgy-intensive sectors, and
training and data needs to improve its lending. The findings of the TA reveal a need to (1) use
ec/em indicators during IDBI's appraisal, approval, and monitoring of projects, {2) increase
the ec/em information resource base — in-house and out-house ec/em experts, handbooks,
computerized data bases — that IDBI staff can access, and (3) increase awarencss of ec/em
components among industrial borrowers. The sector studies show that there is at least a 20%
lag compared to best practice for energy use, and that a significant potential, $1.0 billion,
exists for investinent in ee/em activities. These activities include (a) housckeeping mcasures
such as improved lighting, variable-speed motors/drives, improving power factor, etc., (b)
instaliing co-generation and captive power generation units, and {c) changing manufacturing
processes to more cfficient and less polluting ones. Training and data needs were also
identified which would improve IDBI's lending for energy cfficiency and environmental

management.



1. Introduction

Beginning in 1955, several financial institutions (Development Finance Institutions
(DFIs) were established to provide funds to the large medium and smal! industry in India. The
DFls provide finance for the establishment of new industrial projects as well as for expansion,
diversification, and modemization of existing industrial enterprises. In 1997-98, the Industrial
Development Bank of India (iDBI) and the Industrial Credit and investment Corporation of
India (ICICI), the two largest DFls, for instance, provided $12 billion worth of financing. In
recent years, DFIs have been active in managing and lending for energy efficiency and
environmental projects. Because of their role in lending for industrial institutions, the DFis are
in a position to transform the market for industrial energy cfficiency and environmental
pollution control activities,

We evaluated this potential role for IDBI in lending for energy efficiency and
environmental pollution control activities. The Astan Development Bank (ADB) had provided
iDBI a $150' million loan for the Industrial Energy Efficiency Project (IEEP} at the request of
the Government of India (GOI) to improve energy efficiency in the modernization and
expansion of industry. The primary energy efficiency criteria for the selection of industrial
projects were that the modernized or expanded plant show at a minimum an energy efficiency
improvement of 18%. In addition, a technical assistance (TA) project accompanied this line of
credit to IDBI. This TA project formed the basis for our evaluation.

The project consisted of two main activities. The first was to evaluate the investment
potential for ee/em activities or projects in ten industrial sectors, and the second was to
examine the suitability of IDBI's current institutional structure, and policies and procedures,
for ee/em lending on a regular and organized basis. The evaluation of ten industrial sectors
revealed an investment potential, with a payback period less than four years that exceeded $ |

billion. The IDBI evaluation identified many areas where the establishment of an energy and

environmental center within IDBI would accelerate the achievement of this potential.

In additien to the above two main activities, the consultant’s team also conducted in-
house seminars, overseas training programs and site visits to steel, paper and aluminum plants,
organized outreach workshops for industry, and provided bibliographic information on ee/em
for the IDBI library.

The TA was managed by a US company, Energy Resources International (ERI}, with
primary responsibility for the technical aspects covered by the Lawrence Berkeley National
Laboratory (LBNL), University of California, and Dalal Consultants and Engineers Ltd. from
India. In addition, Indian sector specialists were hired to study the potential for energy
efficiency improvement and environmental management in ten industry sectors. In order to
facilitate the work of the ER! team, IDBI established a Task Force comprising of five 1DBI
officers.

The project produced ten reports, one each for the aluminum (Roy et al. 1998),
cement (Karwa et al. 1998), chemicals (Fatnani et al. 1998), copper (Mitra ¢t al. 1998),
fertilizer (Trivedi et al. 1998), iron and steel (Mishra et al. 1998), pulp and paper (Srivastava

! As of 31 October 1998, loan applications worth approximately $125.19 million funded by IEEP had
been authorized.
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et al. 1998), sugar (Prabhakar ct al. 1998), textiles (Hirani et al. 1998). and ainc
(Krishamurthy ct al. 1998) sectors. The sector reports include information on siatus of the
industry, technologies, encrgy use and comparisons, energy conservation polential, costs and
benefits of energy efficiency, and environmental concerns. For the cement, fertilizers, pulp and
paper, sugar, and textiles sectors, separate summary reports were prepared for the industry
audience. In addition, a report documenting and reviewing IDBI's institutional structure and
its procedures for lending to industrial projects was prepared. Finally, a bibliography of
journal and popular articles, books and conference procecdings was prepared for cach sector
for use by the IDBI library to add to its current collection of material on topics in these

seclors.
2. Summaries of Sector Studies

The industrial sector provided 29% of India’s GDP in 1994-95 and manufacturing
accounted for 20 % of the GDP. The sector is a significant consumner of materials and encrgy
and an emitter of environmental poHutants. While energy costs account for only 4.7% of
manufacturing output, their share are significantly higher in the cncrgy-imensive industries.
These industnes also tend to be heavy polluters because of their intensive use of aw matenal,
which is transformed into a vsable product while discarding the unusable portion, such as red
mud in the production of aluminum. Below, we provide background information on the
development of the manufacturing sector in India, with particular emphasis on the growth and
productivity improvements of selected industries.

2.1 Sector Studies

The sector studies consumed bulk of the cffort of this technical assistance. Ten
industry sectors: chemicals (caustic soda), steel, fertilizers, cement, textiles, pulp and papér,
alumiaum, zinc, copper, and sugar were selected for study. Each sector report includes a
description of the sector, technologies and processes used t0 manufacture the primary
products in that sector, energy use in Indian plants and those in other countries, potential for
reducing energy use and the associated cost, and environmental norms in that industry. Also
included in each scctor report is a list of suppliers for the equipment used in that industry, and
a list of items that IDBI loan officers could check when appmising a loan for cach sector, and
information on the size of the market for energy efficiency and environmental management
investments in each industry.

The primary conclusion from these studics is that in every sector there are cost-
eifective opportunities to reduce energy use, and pollutant Jeadings, and to improve the
financial performance of the respective industrial plant. These opportunities remain untapped
due to many barriers such as: the cost or availability of fmancing, lack of availability of
information and access 10 equipment and technology.

The main challenge in prepaning the sector repotts was the difficulty in acquining
information on the costs of improving energy efficiency. Cosl information is difficull 1o obtain
since bids provided by equipment suppliers vary with the circumstances under which they are
being sought by the buyer. Therefore, the actual costs may vary considerably across
companics and loans. Selected findings of the sector reports are summarnzed below.



2.2 Production Capacity and Technology

India is a major producer of several energy intensive commodities. It ranks among the
top five producers worldwide of aluminum, cement, steel, fertilizers, textiles, sugar, and
paper. The demand for these products is growing faster than that worldwide because of the
steady and relatively faster economic growth, and increased materialization of the Indian
economy. The construction sector, which constitutes a major demand for products such as
steel, cement, aluminum, etc., has grown faster than the rest of the Indian economy and as
infrastructure expansion is targeted by the Indian government; demand for these products is
likely to increase in future. The quality of the technology being used to produce these
products varies across sectors, but a few common features are worth observing in this
coniext. We report on the findings for the aluminum, cement, steel, fertilizers, and caustic
soda sectors. ,

The production of gluminym is dominated by older technology. All the existing plants
are based on foreign process know-how. They are of older design, however, wherein
negligible process automation has been introduced, except in the case of one major plant
owned by the National Aluminum Company (NALCO). In part because of their vintage,
Indian plants lag in their efficiency of electricity use, which ranges from 14,500-23,000
kWh/tonne for the aluminum extraction plant, compared to 13,500 kWh/tonne for the best
plants abroad.

Almost all the process steps in Indian aluminum plants can be improved with
modification/ retrofitting and substantial scope exists for using energy mote efficiently.
Important areas, which could lead to significant reduction in energy consumption, include
replacement of existing rotary kiln with statutory calcinator, adoption of tube digestion system
in place of autoclaves, use of variable speed drives for major process pumps and large motors,
introduction of microprocessors and computer based cell operation, etc. ‘

Various varieties of cement are being manufactured employing three main .

technologies: the dry, the semi-dry and the wet process. The dry process provides significantly
more modern and energy efficient technology. Over time, the wet and the semi-dry processes
have increasingly been replaced by the dry process through addition to the dry-process
capacity, as well as conversion from the wet to dry process.

Coal is the major fuel used for heat production in the cement industry. The dry process
uses between 750-800 kcal’kg of cement clinker compared fo the more energy-intensive wet
process, which uses between 1350-1500 kcal/kg of clinker, The electricity consumption of
cement plants averages around 120 kWh per tonne of cement produced. Conversion of all 61
kilns (8.5 mt) operating on wet process in India to the dry process could save 1.2 mt of coal,
which in tumn could be used to manufacture 7.8 mt of cement. About 25% of the wet process
capacity is amenable to conversion,

The production of caustic soda is very energy intensive, with almost 50% of the value
of the raw material being electrical power. Older plants all rely on mercury cells that release
significant amounts of mercury in the environment causing a serious toxic hazard. In Indian
plants the electrolysis power for the membrane plants (i.e., exclusive of auxiliary power
consumption) per ton of caustic soda is 2700 kWh/it. The older diaphragm plants use about
4000 kWh/t. The lowest numbers are for the membrane process plants. The mercury-cell
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plants {which today dominate the Indian instalied capacity) use 3500 kWht Energy
efficiency of individual membrane plants varies because of the age of the plant, rectifier
efficiency, level of automation, and the level of cell instrumentation and control.

Encrgy efficiency upgrades arc possible in the manufacturing process, auxiliary
equipment, and power system. Improving salt and brine quality will also reduce the energy
load. For a 100 tonne per day capacity plant, an investment of Rs. 500 mullion can result m
annual energy savings of Rs. 89 million for a payback period of 5.6 ycars. Taking all costs into
consideration the payback period reduces to 3.5 years.

Presently 33 units produce nitrogenous, 53 produce phosphatic and 29 small units
produce single super phosphate fertilizer in India. In 1995-96, industry produced 8.76 million
tonnes (Mt) of nitrogenous and 2.59 Mt of phospahtic fertilizer. Nitrogenous femtilizers, i.e.
ammonia and urea fertilizers, are highly energy intensive employing natural gas, associated
gas, naphtha, fuel oil, and coal as their major feedstocks. Gas-based ammonia plants represent
the most energy-cflicient technology in India, which compares well with that in other
countrnies in the world. Salient intemmational comparisons are shown in Table 1.

Table 1. Average Energy Consumption for Ammonia Plants

Country MkCalit
UK - 74
Indonesia 82
Malaysia 9.2
India 9.4
USA 10.0
UAE 12.1

The age of the technology, ﬂlcscaleofdleplanl,mdmmgmmmhvea
large impact on energy efficiency of the overall process. A typical ammonia plant established
in 1970s would be 600 tpd gas based process with an cfficiency of 9.8 to 102 MkCalt. A
plant established in carly 1990s would consume only 8.0 to 8.5 MkCalA.

A typical energy efficiency revamp of an older (1970s vintage) ammonia plamt would
cost about Rs. 300 million, and will save about one MkCali of output, with cost of conserved
energy just below the cumrent (1998) encrgy prices assuming a levelized cost with 14%
interest and 10 year capital life. An estimate of total potential energy savings from pre-1980
plants {(assuming savings of 2 MkCalt for ammonia plants and savings of 1 MkCalt for urca
piants) is 17 million MkCal annually, worth about Rs.5100 million at the 1997 price of natural
gas.

Integrated primary stee] plants in India usually employ the blast fiznace-basic
oxygen‘open hearth furnace process route for iron and steel production. About 26% of the
total steel production is through the open-hearth process, an obsolete technology by workd
standards. Secondary sieel production takes place in mostly privately owned small steel plants
employing the electric arc fumace process (installed capacity of 8.44 millioa TPA m 180 units)
or the induction furnace process (installed capacity of 8.83 million TPA in around 800 units).
New plants using the COREX process are also being built that wili be much more energy-
cfficient.

!



Investments in basic oxygen fumace gas recovery could save 1.3 million tonnes of
furnace oil with a payback penod of 5.7 years. Improvements in coke drying units would
result in even higher savings (Rs. 2500 mitlion) with a payback period of only 3.4 years. Other
measures lead to similar savings with payback periods mostly ranging below five years. With
rising cost of fuel the estimated pay back periods are likely to reduce further.

3. IDBI Lending Process, Institutional Structure, Training, Information
and Data Needs

IDBI was established in 1964 under an Act of Parliament for providing credit and
other facilities for the development of industry. It also acts as the principal financial institution
for coordinating the activities of institutions engaged in the finance, promolion, or
development of industry. The Government of India’s shareholding in IDBI amounts to 72%,
and the rest of the shares are owned by the general public.

IDBI has also offered specialised schemes for energy conservation viz. Equipment
Finance for Energy Conservation and Energy Audit Subsidy Scheme. Presently, IDBI
provides rupee and foreign currency term loans for the acquisition and installation of energy
conservation equipment, and for pollution control and prevention projects in highly polluting
industrial sectors, funded inter alia, out of World Bank's Industrial Pollution Prevention
Project (IPPP) or the US Agency for International Development-funded Greenhouse Gas
Poliution Prevention (GEP) Project. Besides, finance is made available for EE/EM out of the
on-going Industrial Energy Efficiency Project of the ADB of which the TA forms a part.
Under this project, finance is given to industrial units in rupee as well as in foreign currency.
Additignal funding needs leR unmet by the ADB funds are supplemented by IDBI’s own funds

as well.
3.1 IDBI Institutional Structure

IDBI is governed by a Board of Directors and its operation is carried out under the
supervision of the Chairman and Managing Director assisted by four Executive Directors and
one Adviser. With its head office in Mumbai, IDBI has 43 additional offices throughout India.
As of November 1998, IDBI was structured into 33 departments, which are organized into
five groups to facilitale proper distribution of responsibility. Among these departments, the
ones relevant to the efficient lending for ec/em activities are briefly described below.

3.1.1 Project appraisal department. The Project Appraisal Department (PAD) appraises
all the industrial project proposals. PAD projects constitute the majority of projects
sanctioned by IDBI in terms of value. Besides a number of smaller projects are funded at the

branch level.

3.1.2 Corporate finance departments. The three Corporate Finance Departments (CFDs)
follow up on the projects that have already been sanctioned, in order to ensure their timely
implementation and proper utilization of funds. In addition, a new concepl of a Relationship
Manager was instituted within the CFDs. These managers will be dedicated to manage IDBI’s
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interactions with a major indusinal (ownership) group, such as Reliance Industrics, the Tata
Group, etc.

While the rclationship manager system works well from the perspecuve of
consolidating knowledge about an industry group, it may not work as well where the focus
has to be on an aspect of technology within an industry sector. For example, a relationship
manager cannot be expected to be an expert on energy efficiency in every industry sector that
forms a part of the industry group being dealt with by him/her. Hence, in order to develop
some expertise in some of the industries, which are not necessarity dominated only by a few
major industry groups, industry-sector-wise approach is also adopled. Thus the organisation
of a CFD is a workable mix of industry group and industry sub-sector, with the expertise of
one Dealing group drawn upon by another.

3.1.3 Forex services and treasery departments, The Treasury and Funding Division
contracts, decides on utilization and monitors all lines of credit from mmlti-lateral instistions
like the World Bank (WB) and the Asian Development Bank (ADB). I manages the vanous
specialized loans and grants for energy and environmental technology projects, including this
TA project.

3.2 Comments on Organizational Structure

IDBI's organization structure is driven by its business objectives of offering the best
services 1o the major industty groups. At the same time it is so organised 10 have industry
specialists in important industrial sub-sectors as well. The organisational structure is geared to
provide the best products and services in the present competitive cnvirommeat whike
simultancously attempting to mect its developmental role governed by “issuc-based™ lending.
Following financial sector liberahbsation, the environment has tumed highly competitive
compelling IDBI to organise itself in a manner to prioritise the objective of offering the best
services to the major industry groups over focus exclusively for energy cfficiency and
environmental activitics. There is a need 10 create 2 “home or center™ for energy and
environmental technical activities. This center needs to be located at the highest level within
1DBI in order to ensure visibility, and to provide a resource base, which could be accessed by
all the concemed departments described above.

IEEP and other such lines of credit are being managed by the FSD, which is not
directly engaged in either project appraisal or in implementation. Hence its role is onc of being
a facilitaior and co-ordinator for giving the needed focus to the cefem activities H is quite
possible for this Section to be upgraded 1o be the “home™ suggestied above with appropriate
technical staff for policy making, facilitation of the lines of credit, developmental activities,
etc. in cefem issues. This will help clarify the varied roles of CFD and FSD and avod
duplication of effort, better coordination and communication between the FSD and the CFD.
A system of built-in incentives for co-operation and co-ordination between the concened
departments will also aid the organisation in playing 2 more cffective role in oc/om activities
relating to policy formulation, loan approvals and subsequent disbursernent.

33 IDBI Lending Procedure
The current procedure for lending at IDBI includes: (1} an inquiry stage, (2) an



application stage, (3) site visits, (4) preparation of an appraisal note, (5) an evaluation by
IDBIl committee, (6) the issuance of a Letter of Intent, and (7) preparation of a legal
agreement for lending for suitable projects.

IDBI also operates special credit lines for the mitigation of pollution, implementation
of the Montreal Protocol commitments, modemization and expansion of energy intensive
industry, etc. The technical norms for these lines were determined individuatly, but the fending
procedure is the same as that for other 1DBI projects.

The lending procedure followed by IDBI is comprchensive, based on accepted
methods of evaluation and collective wisdom, and is transpareat. The procedure, however,
does not provide for a serious attempt to evaluate the energy and environmental components
of any lending proposal. At each stage of the application for a loan, a company is required to
provide information on energy consumption, along with that, of other utility services. Energy
consumption information is disaggregated into fuels and electricity categories. The company is
not required to provide indicators of energy use to IDBI, which makes the information
difficult to evaluate. Indicators could link the energy (fuel and electricity) consumption to
physical activity levels and permit comparison with best practice in India and abroad. 1DB!
could also ask for additional information on technical indicators in the loan application that
industries are required to complete.

34 Conclusions and Recommendations

Our evaluation of IDBI’s institutional structure, lending procedures, and training and
information needs revealed that there is a clear need for greater focus towards ee/em
activities, by strengthening the existing institutional structure and capability in this area. This
strengthening can be accomplished through the creation and establishment of a “resource
center” that will provide the necessary technical backup for IDBI officers at all levels. The
center resources will include access to technical experts, hafidbooks, and databases. The
technical experts will assist in the organization of seminars, workshops, and training
programs.

3.4.1 Energy efficiency indicators. Jt is important from the viewpoint of ensuring
effectiveness of investments made in energy efficiency and environmental management loans
that there should be an assessment of the cost-effective potential for improving energy
efficiency. This assessment needs to be conducted at the time of evaluating the loan
application (ex-ante), as well as subsequently as the project is implemented.

Indicators are commonly used to assess the effectiveness of a proposed energy
efficiency measure, and to compare the proposed measure against other alterate measures.
There are several indicators in common use related to energy efficiency investments (e.g.,
simple payback period, rate of return on investment). However, these are unsatisfactory since
they depend on the current {or projected) price of energy, and need to be recalculated every
time that price changes. Other indicators, (e.g., the quantum of gain in crergy efficiency
achieved), are somewhat arbitrary since they do not incorporate the quantum of investment or
change in operating and maintenance cost associated with the gain in efficiency.

A more appropriate indicator that is used in the industrialized countries is the Cost of
Conserved Energy (CCE). This indicator is independent of the current price of energy,
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depends only on the technology and ils use pattern, and appropriately ncorporates the
investment cost and changes in operating and maintenance cost associated with the change in
technology.

4. Overcoming Barriers to Energy Efficiency

The Indian industry faces many types of barriers to improving energy efficiency. These
barriers are grouped into five categories as described below (Meyers 1998). We discuss the
relevance of each barrier with cxamples from the industrial sectors that were evaluated i this
project, and comment on policies that have been or could be used to overcome the bamers.

4.1 Macroeconomic Conditions

These barriers pervade the Indian economy and affect the overall productivity of
Indian industry. They inhibit energy efficiency improvements indirealy by maintaining
conditions in. which investments in energy cfficiency are ignored, under-valued, or ceasidered
too risky by economic actors. The bamiers include (1) low-level of competitron among firms
resulting from regulation of the domestic market and/or policies that constrain entry of
imported products into the market, (2) high tanffs on imported goods, (3) low level of capital
market development, and {4) high rate of inflation.

The Indian industry, particularly that in the public sector, has been affected by cach of
the above bamers, except possibly the third bamer. The manufacture of all the major products
described above has been subject to varying degrees of control. Until the carly 1980s, an
administered pricing and licensing regime prevailed which allowed incfhiciency in
manufacturing to be the norm, and the inefficient Indian industry established during this period
continues to operate to this day dragging the energy use parameters down for the industry as-a
whole. Overall productivity growth in Indian manufacturing has been slow at about 0.3%
annually, and that for energy use has declined marginally (Mongia and Sathaye 1998).

The changes in the Indian cconomy since the 1950s and the impact of the
government’s policy of liberalization in the 1980s, and opening up to forcign investors since
1991 are well documented elsewhere. Some industries such as pulp and paper were clearly
affected by these changes, and about onc-third of the current capacity is idle. Other industnes,
such as textiles and chemicals, are restructuring to respond to the new policy environment,
and the government’s privatization of the public sector units should also lead to higher energy
efficiency.

4.2  Energy Pricing

Energy pricing may not reflect the cost of supply that is bomne by the supplier due 10
lack of marginal cost pricing or time-of-day pricing or the presence of price subsidies (which
may involve cross-subsidies from one customer class to another, and/or subsidies from the
governmeni budget). In India, electricity price 1o agricultural customers is subsidized. The
industrial sector, however, has paid a price above the average tanff, c.g. 70% above the
average tariff, in 1994-95.

A related barrier is the vagaries of government policy with regand to energy pricing.



The Indian Aluminum plant in Belgaum, Kamataka, is & case in point. This plant has the
capacity to produce both alumina and aluminum metal. The latter is very electricity intensive
and requires a high quality of electricity supply. A few years ago, the Kamataka Power
Corporation raised the price of electricity to the plant, which forced it to shut down the
electricity-intensive aluminum production operation. The production of alumina is continuing
today. The plant managers were unable to import naphtha in order to set up a captive
electricity generation plant due to government regulations prohibiting its transport by road.
Today the plant is not producing aluminum and the production capacity is lying idle due to
lack of electricity supply and the government regulations that have prevented the company
from setting up a captive power plant.

4.3 Institutional Weaknesses

Some industrial sectors have research organizations devoted to developing new
technologies and improving productivity in Indian industry. Some of these play an important
role in helping industry establish benchmarks and standards for energy efficiency. The textile
research associations in India, ATIRA, BTRA, SITRA, and NITRA have established norms
for thermal energy use by machine and.plant type. Similar efforts are needed for other
industries where many small firms dominate the industry, as in the case of paper mills.

Electric utility companies can be important actors in efforts to improve customer
electricity use efficiency. In many countries, including India, a combination of their traditional
supply-side orientation and lack of incentives prevents them from taking on a significant role.
Even when there is good intention, staff may not be available to design and manage energy
efficiency and environmental management programs. The State Electricity Boards (SEBs) in
India, with a few exceptions, have not adopted programs to promote energy efficiency. The
SEBs in India, have the expertise and know-how to play a large role in assisting industry in
improving energy efficiency, either through offering incentives for energy efficient customers
or through penalizing those who do not follow best practices by charging a higher tariff or a
higher connection fee for example. The new regulatory boards being established at the center
and state levels can provide the incentive structure for SEBs to promote the efficient use of
energy by their customers. Efficient use will also help the SEB to eliminate or reduce
electricity supply blackouts and brownouts,

Financial institutions often lack the experience with evaluating investments in energy
efficiency or may be unfamiliar with intemational financing schemes that can best facilitate
such investments. Improvements in financial institutions are needed to provide technical
resources in the form of ee/em experts, sector-specific handbooks, databases, and training and
dissemination workshops and seminars. The institutions can also secure lower cost financing
from international lenders, the Global Environment Facility for example, and pass these
incentives to their customers.

44 Market Behavior and Features
The macro-economic, energy pricing and institutional weakness barriers to energy

efficiency play a major role in shaping decisions related to production and demand for energy-
using technologies in a nation’s economy. The importance of particular barriers varies among
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specific markets. On the demand side, barmiers tend 1o be greater with respect to small firms,
than with large compani¢s who are better able to evaluate investments. Similarly, in markets
where the supply side is heavily comprised of small firms with low levels of techaical,
managenial, and marketing skills, the bamers o improving energy efficiency tend 10 be higher.

4.4.1 Barriers on the demand side of the market. Lack of information and limited access
to financing, and “urational behavior™ are categones of demand-side bamriers. Consumers and
managers may lack irformation regarding the costs and benefits of technologies of services
that deliver higher cnergy cfficiency. Even when information is provided by technology
suppliers, managers in fimns and financing institutions may face difficulty in cvaluating the
veracity and applicability of claims made for a particular product or service. The paper and
textiles industry in India is made up of hundreds of small firms that do not have the managerial
capacity to track technical progress for instance. The caustic soda industry would benefit from
more information on cell performance features of plants abroad, data on membranc stability at
high current density, water conservation measures, cic. Demonstration projects done with full
transparency can help to document the experiences and motivaie industry to take up relevant
mtiatives.

Lack of access to financing has been cited by many Indian industries as a major barrier
to improving epergy cfficiency. Financing may only be available for the shott-ierm whese
long-term credit is needed. During Lhe seminars organized for this project, industry pointed
out that lack of financing for energy efficiency is a major bamier. Our findings, however,
revealed that the IDBI, with its history of Jead role in developmental activitics, has had a
number of schemes for ee/em purposes. While the schemes in the past provided an element of
concession in finance and subsidy, the current schemes have limited such clements. The
industry mind-set, particularly the small firms, expects concessions for ec/fem activities. There
are also instances where industry is unaware of such schemes. Greater outreach measures are
therefore indicated. ' : '

“Irrational bebavior” refers to the way in which individuals process and act on the
available information. An industry’s behavior may be inconsistent with its goals and more or
better information alone may not be sufficicnt to change behavior, which is strongly influenced
by habit or custom. Businesses may reject cost-effective energy efficiency investment
opportunities, where management may decm these as 00 small a component of total
production costs 1o warrant attention.  Another equally important revelation is the preference
for investment in increasing market shares over that in ec/em areas This is because the
industry management perceives greater market share and penetration to be more important
than cost cutting by investment tn o¢/em arcas.

4.4.2 Barriers on the supply side of the market. Limitcd availability of products and
services, weakness of suppliers in market research and product development, and low level of
information cxchange within an industry arc catcgories of bamicrs on the supply side.
Individuat industrial units may lack market power or knowledge about advanced designs
andor techniques to demand cfficien goods from suppliers who pormally camry limited
product lines and are unable to offer choice of equipment with varying degree of energy

efficiency.
Supplier weakness may result from firms lacking skills required for development of



new products. The processes and networks by which leaming takes place such as professional
associations, conferences, publications and informal networks are often weak in India. The
exchange of information was observed to be quite low within the paper industry during the
seminar held on that topic as a part of this technical assistance. Motor Challenge, a US
Department of Energy government/ industry partnership program, for example, provides ways
to bring industry together to improve the efficiency of their stand-alone electric motors. The
program offerings include: the Information Clearinghouse, which provides current information
about the practicality and profitability of electric motor systems, design decision tools,
demonstration projects and training workshops. Such a program would decidedly be of help
to Indian industry.

4.5 Features of Energy Efficient Products and Services

Performance uncertainty, high first cost, higher transaction costs, and inseparability of
product features are barriers that affect particular products or services. Performance
uncertainty is most problematic for new and unfamiliar technologies, particularly those that
are imported to a tropical climate. For instance, the manufacture of fertilizers using natural gas
in a new plant in India requires 7.4 MkCal/Mt of product. While this value compares favorably
with that abroad, it will always be somewhat higher since the ambient cooling water
temperature is higher in India.

High first cost is a common fcaturc of more energy-efficient technologies, and is a
barrier for consumers and firms lacking-in capital. The membrane process for the production
of caustic soda in India requires more capital, although it has lower operating costs and is
more energy efficient than the mercury process. Conversion of the mercury process to the
membrane process is cost-effective with a relatively short payback period. Financing of such
planis would significantly reduce electricity use per unit of production and eliminate ﬁmher
mercury pollution from existing plants.

The formation of energy service companies (ESCO) is an approach to overcome the -

performance uncertainty and high first cost of technologies. ESCOs established by (1) vendors
focus on leasing or lending equipment, (2) bankers focus on providing attractive financing
packages, and {3) utility companies focus on offering attractive electricity rates and services.
Many types of ESCOs are already operating in the Indian market but more needs to be done
to encourage their growth, and business practices need to be more transparent to ensure that
-ESCOs receive adequate returns through shared savings.

5. Conclusions

This technical assistance project identified the potential for improving energy
efficiency in ten industrial sectors of the Indian economy. It examined the barmriers to
improving energy éfficiency and suggested ways by which IDBI could increase and improve
its lending for energy efficiency projects. The study identified technical options that were
common to all sectors, such as efficient lighting, high efficiency electric motors, pumps,
compressors and drives, computerized process controls, waste heat utilization, and installation
of captive power plants. In addition, it identified options that were process-oriented and thus
specific to each type of industry.
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The potential for investment in cach sector varies with the types of options that arc
identified above (Table 2). For example, the investment potential in the fertilizer industry is
estimated to be around Rs. 5 billion, and that for cement industry is around Rs. 3 billion.
These estimates are based on the cost-effective technical potential without taking into
consideration the practical challenges or the current industrial stagnation, which would reduce
the. The total cost-cffective potential identified in the study sectors for improving energy
efficiency cither through setrofits or through process modernization amounts to about Rs. 45
bitlion, as noted in Table 2.

Table 2. Energy Efficiency Investment Potential in India

Aluminum : Rs. 8,400 million
Cement : Rs. 3,000 million
Chemicals (Caustic Soda) : Rs. 5,000 million
Copper :Rs. 250 million

Fertilizer : Rs. 5,000 million
Iron and Steel : Rs. 10,000 million
Pulp & Paper : Rs. 5,000 million
Sugar : Rs. 3,200 million
Textiles : Rs. 9,000 million
Zinc ) : Rs. 150 million

The factors that keep encrgy efficiency low vary among the seciors. Small plant size is
an important reason in several sectors, such as paper, sugar, textiles, zinc, and copper. The
historical inatiention to energy efficiency, and indeed overall productivity, is evident in sectors
such as steel, aluminum, paper, sugar, etc,, where administered pricing of fuels and electneity,
high import taniffs and protection from lower cost imports enabled industry to purchase and
install inefficient technology. Lack of information and demonstrated benefits of sophisticated
technology, lack of professional associations and informal networks, high first cost of energy
efficient technology, are some of the other bamiers that slow or prevent its penetration in
Indian industry. A key barmrier, however, is the institutional weakness in promoting energy
efficiency and better environmental managememt. Some sectors such as textiles have research
institutions that provide information on encrgy cfficiency, and the Indian government has
established the Energy Management Cenler and the National Productivity Council to study
and promote efficient use of energy. The rescarch and studies, however, have not been fully
deployed into ecnergy efficiency projects. .

Financial institutions, such as IDBI, are in a position 1o help industry overcome some
of the key barriers in order lo spur the deployment of energy cfficient technology and
techniques. The financial institutions, however, need to consolidate the necessary technical
expertise and make 2 concerted effort in the energy efficiency and environmental management
ficld if they are to have a significant impact. We recommend that IDBI establish a “resosrce
center " for this purpose. The resource center would have or be equipped to (1) call upon the
necessary technical expertise, (2) coliate and maintain data for industry o use, (3) prepare
handbooks for each industry sector, and (4) publicize the importance of energy efficiency and
environmental management, through the issuance of annual reports, and by establishing an
award for best practice. Given the substantial scope for investment identified by the sector



studies, such a resource center could serve as a strong asset to 1DBI officers in particular and
the Indian industry in gencral.
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33. For inswrance, the most obvious area of concem involves property losses, where in general nsks o

34

[Ep———

36.

35.

clients will become greater, and will be exaggerated by socio-economec trends, which are producing
greater concentrations of vulnerable assets in risk prone areas.

am o provide a jong-term retumn for their benefciaries. Since climate change could affect economec and
social stability, investments would te affected through unanticipated changes n nsk.  Also, the fnancial
prospects and risk/relumn characteristics of cerlain industries that are large greenhouse gas emitiers may
be afiected and this must be taken mio account by invesiors.

Policies 1o reduce greenhouse gas concentrations, and o manage the impacts of chmate change, wil
inevitably entail the supply of financial services, in lerms of inswrance, creddd and nvestnent. Al present
the pastial completion of the political framework for markel mechanisms is hampering progress. but
fnanciat institutions are already participaling in piot schemes.

The sector is a major economic aclivity in its own right and needs Lo play its part i adopting sustanable
practices intemally, e.g. through energy conservation measures in its extensive porticlio of real estate.

i 4. A MULTIPLE-STRATEGY APPROACH

1 41.

51

52

ooy

53

54

Goverments, singly and collectively through the Uniled Nations Framework Convention on Chmale

Change (UNFCCC), should adopt four strategies to tackie cmate change. and invoive all stakeholders

in developing and implementing them. The four strategies are:

4.1.1. lmplement the Kyolo process as a small bul important first step in dealing with the problemn of
emissions intemationally. This will allow all stakeholders to gain practical experience quickly.

412, Develop a range ol policies and measures for implementaton n national and regonal
jurisdictions, using a minimum of reguiation to hamess market mechanisms.

413 Constuct a long-term ramework o reduce emissions globally n order v achieve the necessary
transition to sustainability. The approach of Contraction and Convergence. which the IPCC TAR
described as “the logical conclusion™ of a rights-based approach, provides a possible example of
such a basis.

414, Promole a strong code of corporate sustainability, for business and the govermment sector,
underpinned by the avaiability of key information on environmental, social and economic
performance.

5. THE KYOTO PROTOCOL MECHANISMS

The Clean Development Mechanism is 8 valuable medium lor adaptation and mitigation within the wider
context of sustainable development. Adaptation has heen targely ignored butl could be mnstrumental n
giving less-developed courdries access 10 financial sesvices in innovative ways., as suggesied by the
IPCC TAR. UNFCCC should initiate some piol activity in the area of hazard management. Misgabon
projects are closer 1o conventional business activity, and UNEP F1 members are already actve in thes

area
Joint implementaion projects also are dose (o conventional activity, and the Bnancial services seckor &
already participating in exploratory work here.

Emissions Trading is a useful step in achieving the transition 10 a sustainable economy. However, there
are stil major uncertainties in the modalities of the trading sysiem. Once the nules become clear. & could
become an aftractive market for financial services. Trading systems within naions of tradng blocs
present much fewer problems, and may be an appropriate way 0 commence.

It is important that the modalities of the Kyoto Protocol Flexible Mechanisms are sufhGently streamined
and transparent to allow the Bnancial secior — and broader business - to be fully engaged and to play

their intended rofes in ermission reductions.



6. TOWARDS SUSTAINABILITY
-
61 Stopping human induced climate change requires a transition to a low carbon economy, with the
emphasis on energy effidency and renewable energy. The financial sector is willing and able to support
this change, and is already active in pilot schemes. However, such activities are often piaced at a : -
competitive disadvantage by conventional infrastructure, market, fiscal and regulatory systems. Progress -
would be greally enhanced by political action to provide more supportive market structures and a long- i
term plan towards a sustainable energy economy. ' .
7. ACTIONS TO DATE BY UNEP FI MEMBERS ,3 -
UNEP Fi members have:
7.1. Developed standards for corporate reporing of CO. emissions”, which are in the process of being . -
adopted by many other bodies. ™
7.2. Participated in pilot projects to refine the modalilies of the Kyoto Protoco! flexible mechanisms”. i
-
7.3. Advised and supported companies as they assessed and reported their greenhouse gas emissions and &
encouraged companies to integrate responses to climate change - comprehensively - into their corporate
strategy. . | ]
| -
7.4. Financed altemalive energy technology ventures that significantly reduce greenhouse gas emissions.
7.5. Developed standards for enviconmental management systems (EMS) in their sector and taken a ) o
-

leadership position in their implementation. -

7.6. Traded green electricity certificates in order to achieve CO; emission reduction largets"i.

7.7. Participated in the IPCC process, notably in the chapters on financial services"™.
7.8. Taken part in a large number of events to raise dimate change awareness in the sector and among other

stakeholders and 1o commence the process of translating the theory of mitigation and adaptation
solutions into accepted practice.

7.9. Worked with stakeholders 1o manage natural hazards - likely to be affected by global climate change -
through research, planning and the provision of relevant financial services for operational schemes in the
private and public sector.

=R

This paper has been discussed and approved for publication by members of the UNEP Finance Initiatives as a
contribution to he dimate change debate. it does not claim to represent the unanimous view of all members of ¢
the Initiative nor does il represent a UNEP position. '

ik

For further information on the UNEP Fi's Chimate Change Working Group visit Unepfi.net/cc

' *.the overwhelming majority of scientific experts, whilst recognizing that scientific uncertainties exist,
nonetheless believe that buman-induced climate change is already occwming and that future change is
inevitable. It is not a questicn of whether the Earth’s climate will change, but rather by how much, how fast )

~and where.” Robert T. Watson, Chair, IPCC, 2001. T -

'  Swiss Re, Sigma 972000, World insurance in 1999, Soaring life insurance business -

¥ UBS AG, Group Research, Zurich; 2001 :

¥ The GHG Indicator: UNEP Guidelines for Calculating Greenhouse Gas Emissions for Businesses and Non- ] =
Commercial Organisations, Charles Thomas, Tessa Tennant and Jon Rolls, UNEP 2000 L )
¥ E.g. preparation of financing concepts tailored to the requirements of the customers, creating altemative -

_ climate/carbon funds and CDM praoject financing within CAF’s Latin American Carbon Program.

"' E.g. Dresdner Bank

' Climate Change 2001: Impacts, Adaptation, and Vulnerability, IPCC Third Assessment Report, Technical L3 o
Summary, A Report of Working Group 2, K.S. White, et al., chapter. 4.6, and Climate Change 1995:
Impacts, Adaptations and Mitigation of Climate Change: Scientific-Technical Analyses, Contribution of I

Working Group il to the Second Assessment of the Intergovermnmental Panel on Climate Change,
R.T. Watson, et al.

o
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CARBRON FACILITY INCat

IFC Facility to Purchase GHG Emission Reductions

: hat is the Facility? The Facility i Wa pow plensed & eWoduos ¥ energy effciency projects, supply sde or
- an amangement under which (FC T IFC Nathartanas Carton demand side, that rechre consumption of kot
L will purchase greenhowse gas (GHG) Facllty WFC weicomes fuek;
emission redkactions for the benefit of the inquirios seganding projects b recovery and utilization of methane from, lor
. Government of the Netherands using the “Clean _‘::’_:":;:' example, waste lancil: and coal mees; and.
i Development Mechanism” (CDM) of the Kyoto pleats sos Contac! St b swilching from luek with greater 1o tesser GHU.

—— miensity (e.g., from codd 40 nahural gasd.

Protocol  The Netherdands will use these emission
reductions 1o help meet #s commitments under the Kyoto
Protocol. The Netherlands has alfocated €44 milkon (about
USS 40 million) for this Facility over the next three years. The
Facility will provide additional revenues 1o eligible projects that
generale emission reductions in developing countries.

What are GHG emission reductions? CHG emission
© reductions are created when a project reduces or avoids the
. emission of greenhouse gases, such as carbon dioxide or
g methane, as compared o what would have been expected
under a business as usual scenario. That s, the project s
measured against 2 baseline of expected GHG emissions in
order 1o determine the extent of its impact. For eample, a
new wind power plam that displices existing or expected coal-
reductions as would a project 2t a landfill that captures and
ubilizes some or alf of the methane that previously escaped inio
the aic. In contrast, a wind power project that offsets
¥ hydropower would not generate GHG emission reductions, as
the baseline has no GHG emissions.

e,

" What types of projects are potentially efigible?

The Facility has a pasticular interest in financing projects of the

following types (n order of preference):

) renewable energy projecss (e.g.. blomass, wind, geotherma)
that deplace use of lossil fueks;

Unitil the Kyoto Protoook rules an tand use and forestry progects
are further darified, the Facility will not be considering projects
of this type. Plexse ako we selecbon aniteria.

What type of hendimg will the Facility provide!? K 2 project &
approved, the Facility will make payments 1 the project over a
penod of 7-14 years upon peviodec (0 g.. annuall certifvcalion o
actuad GHG emission reductions. in returm for these payments.
the Netherlands will receive centified emission reductions (CERs
that can be used 10 meet its obligations under the Kyoto
Protocol. The Facility may consider lamited advance paysvents
for reductions but only undey urausual Cncomstances.

What ase the hey terms in 2 contract with the Facility? A

contract with the Facility will specify:

b the vohune of CHG emissions that are exprecied 10 be
reduced, measured in metnic Wonnes of carbon deosade
equvalent (CO2 equivalent):

b the price agreed per tonne of (02 equivalent; and,

10 o0 14 years.

Other terms and conditions will also be negotiated and agreed
by the Facility and the project compasry.



IFC-NETHERLANDS CARBON

Can this contract be used to facilitate conventional
financing?

The contract wilt specify a set of cash flows that will be paid to
the company on delivery of cestified GHG emssion reductions
over a period of ime. Conventional providers of financing may
choose 1o consider these additional cash flows when evaluating
the capacity of the company (o repay debt and/or provide a
return on equity.

How long will it take to negotiate a contract with the Facility?
A quick initial assessment will determine the Fadility's potentia
interest in a project. The time required for the Facility to
evaluate, negotiate and finalize a contract is expected o be
only 2 few months. However, the need to interact with severat
other parties — e g., to validate the project design with an
independent auditor and 10 receive host-country approval
{please see below) — is likely to lengthen the 1otal time needed
for the Facility to process a project to about 6-8 months. Any
delays in external processes and approvals could further extend -
the timeline, as could detays in reaching financial closure on the

project itself.

What are the main project selection criteria? In addition to
the project preferences noted above, the Facility has 2 number
of selection ariteria incudng, but not limited, to:

» Location. Projects can be located in most developing
countries in Africa, Asia, Latin America and the Caribbean, or
the Middle East. Projects in newly industrializing countries in
Central and Eastern Europe are not eligible under the CDM.
A list of eligible countries is available on requesi.

» Likely Project Closing. Projects must be likely 10 reach
financial dosing within the short term.

8 IFC and non-FC investments. The Facility prefers to work with
projects in which IFC is an investor but will also consider non-
IFC financed projects. For non-IFC projects, the Facility wilt
took for well-established sponsors with access to confirmed
sources of comventional financing. Non-{FC projecis will
require additional due diligence on project fundamentals.

¥ Environmental and Social impact. All projects, indluding non-
IFC financed projects, must comply with IFCs Emvironmental

FACLLITY (INCaF:

and Social Policies and Guidelines. Projects that have large- -,

* scale adverse environmental or social impacts will not be
considered.

¥ Host Country Approval. The government of the host country -

will have 10 approve the project under the Clean Development
Mechanism of the Kyoto Protocol. IFC can support the
application of the project company to the govemment for such

approval. The host country will ako need to have ratified, or

initiated domestic procedures to ratify, the Kyoto Protocol.

¥ Independent Verifications. The initial design of the project w:ll 4

need to be validated by an independent auditor, as required

under the Kyoto Protocol. In addition, the emission reduction: ;_

produced by a project must be verified and certified
periodically by auditors.

What are the benefits of working with the Facility? The
Facility couid provide projects with a future stream of income
that otherwise might not be available. In addition to this direct
financial benefit for companies, host countsies will gain access to,
efficient, clean technologies at a lower cost and will achieve
more environmentally sustainable economic growth. The

Facility will also contribute to the development of an important
new market for environmentat services.

Why work with IFCT IFC is the largest multilateral source of
loan and equity financing for private sector projects in the
developing world. in the year ending June 2001, iFC approved
$3.7 billion of investments in 240 projects around the wordd.
Given IFC's experience with project finance in developing
countries, IFC is well positioned to assist mainstream project
sponsors o participate in the emerging market for GHG
emission reductions. The Fadility expands the range of value-
added services that IFC can provide to support projects’ long-
term sustainabilfity.

For more informaton

visit our website at www.ifc.org/carbonfinance
or contact us via emad st carbonfinance(@ifc.org
or coll Vikram Widge at: +1 202 473 1368
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IFC-Nelherlands Carbon F acility INCaF)

Home fnancal Makets  Env/Soc Revew Ere- harkcets Public sowens Sashiap Usetul Webstes

IFC FaciLity To PurcHAasSE GHG
EmISSION REDUCTIONS

Woe are pleased to introduce the IFC-Netherlands Carbon Facility
(INCaF). IFC welcomes all inquiries regarding projects that may be
eligible for funding under this Facility —- plcase see contact details
helow ..

What is the Facility? The Faciity is an arrangement under which the IFC
will purchase greenhouse gas (GHG) emission reductions for the beneft of
the Govermnment of the Netherlands using the "Clean Development
Mechanism™ {CDM} of the Kyolo Protocol .  The Netherands will use these
emission reductions {0 help meet its commitments under the Kyoto Protocol.
The Netherlands has allocaled € 44 million {(about US$ 40 million) for thes
Faciity over the next three years.1 The Facility will provide adddonal
revenues to eligible projects that generate emission reductions in developing
countries.

What are GHG emission reductions? GHG emission reductions are
created when a project reduces or avoids the emission of greenhouse
gases, such as carbon dioxide or methane, as compared o whal would have
been expecied under a business as usual’ scenano. That is, the progedt 1S
measured agains! a baseiine of expected GHG enmssions in order 10
determine the exient of its impact. For example, a new wind power plant
{ that displaces existing or expecied coal-ired power generation would create
significant GHG emission reductions as woulkd a project at a landfill that
caplures and utllizes some or all of the methane that previously escaped nto
the air. In contrast, a wind power project that offsets hydropower would not
generate GHG emission reductions, as the basehine has no GHG emissions.

What types of projects are potentially eligible? The Facity has a
particular interest in financing projects of the following types (in order of

preference}:
‘ « renewable energy projects (e.g., biomass, wind, geothermal) that
displace use of fossil fuels;
!7' o+ energy efficiency projects, supply side or demand side, thal reduce
: consumption of fossil fuels;

» recovery and uiilization of methane from, for example, waste landfills
and coal mines; and,

» swilching from fuels with greater lo lesser GHG intensity (e.g.. from
coal to natral gas).

Until the Kyoto Protocol rules on land use and forestry projects are further
clarified, the Facility will not be considenng projects that sequester carbon in
biomass. Please also see selection criteria below.

What type of funding will tha Facility provide? I a project 15 approved,
the Facility will make payments to the project over a period of 7 - 14 years

: http:/owww ifc.org/enviro EMG /CarbonFinance. carbonfinance hitm
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upon periodic (e.g., annual) certification of actual GHG emission reductions. -

In return for these payments, the Netherlands will receive certified emission ) .
reductions (CERs) that can be used to meet its obligations under the Kyoto -
Protocol. The Facility may consider limited advance payments for reductions

but only under unusual circumstances.

What are the key terms in a contract with the Facility? A contract with
the Facifity will specify:

« the volume of GHG emissions that are expected to be reduced, ‘
measured in metric tonnes of carbon dioxide equivalent (CO,
equivalent},
« the price agreed per tonne of CO, equivalent; and, =
» the period over which payments will be made, typically either 10 or 14 -
years, :

Other terms and conditions will also be negotialed and agreed by the Facility -
and the project company. “y -

Can this contract be used to facilitate conventional financing? The

contract will specify a set of cash flows that will be paid to the company on - -
delivery of certified GHG emission reductions over a pericd of time.
Conventional providers of financing may choose to consider these additional
cash flows when evaluating the capacity of the company to repay debt
and/er provide a returmn on equity. ) -

How long will it take to negotiate a contract with the Facility? A quick
initial assessment will determine the Facility’s potential interest in a project. )
The time required for the Facility to evaluate, negotiate and finalize a . ‘
conlract is expecled to be only a few months. However, the need to inferact '
with several other parties - e.g., 1o validate the project design with an
independent auditor and to receive host-country approval (please see below)
— is likely to lengthen the total time needed for the Facility to process a
project to about 6-8 months. Any delays in extemal processes and
approvals couid further extend the timeline, as could delays in reaching
financial closure on the project itself.

e

What are the main project selection criteria? In addition to the project
preferences noled above, the Facility has a number of selection criteria
inciuding, but not limited, to:

s Location. Projects can be located in most developing countries in T
Africa, Asia, Latin America and the Caribbean, or the Middle East. . )
Projects in newly industrializing countries in Central and Eastemn . “?
Europe are not efigible. A list of eligible countries is available on ]
request. .

o Likely Project Closing. Projects must be likely to reach financial
closing within the short term.  ~

¢ IFC and non-IFC Investments. The Facility prefers to work with
projects in which IFC is an investor but will also consider non-IFC
financed projects. For non-IFC projects, the Facifity will look for well-
established sponsors with access to confimed sources of
conventional financing. Non-IFC projects will require additional due a
diligence on project fundamentals. '

+ Environmental and Social Impact. All projects, including non-IFC
financed projects, must comply with IFC’s Environmental and Social -
Policies and Guidelines. Projects that have large-scale adverse
environmential or social impacts will not be considered.

e Host Country Approval. The government of the host country will
have to approve the project under the Clean Development =]
Mechanism of the Kyoto Protocol. IFC can support the application of
the praject company 1o the government for such approval. The host

i

http://www.ife.org/enviro/EMG/CarbonFinance/carbonfinance. htm 711702 o
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couniry will also need to have ratified, or initiated domestic
procedures to ratify, the Kyoto Protocol.

» Independent Verifications. The ntial design of the project will need
1o be validated by an independent auditor, as requined under the
Kyoto Protocol. ln addition, the emission reductions produced by a
project must be verified and certified pesiodically by auditors.

What are the benefits of working with the Facility? The Faciity could
provide projecis with a future stream of income that otherwise might not be
available. i addilion to this direct financial benefit for companies, host
countries will gain access to efficient, dean fechnologies at a lower cost and
will achieve more environmentally sustainable economic growth. The
Fadility wilt also contribute to the development of an important new market
for environmental services.

Why work with IFC? IFC is the largest multilaieral source of loan and
equity financing for private seclor projects in the developing worid. In the
year ending June 2001, IFC approved $3.7 billion of mvestments in 240
projects around the world. Given IFC's experience with project finance in
developing countries, IFC is well positioned 1o assist mamstream project
sponsors to parlicipale in the emerging market for GHG emission
reductions. The Faciity expands the range of value-added services that IFC
can provide 1o support projects’ long-term sustainability.

This information is also avaiabie in the Fadlity's brochure in POF formal.
For additional information, please review Summary of the Faciity’s Project
Cycle. You can also send an emai o carbonfinance@ifkc.org or you can

write 10 lnternationa Finance Corporation, Environmental Markets Group.
2121 Pannsylvania Ave., Washington, DC, 20433, USA

A

€ copynght 2002 intemabonal Finance Corporation

hitp:/fwww ifc.org/enviro/EMG/CarbonFinance/carbonfinance. htm
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Preface

The GEF Monitoring and Evaluation (M&E) team is tasked with analyzing and documenting GEF results.
Until now, conclusions of these efforts have been in the form of evaluation and study reports, annual Project
Performance Reports, and GEF Lessons Notes. With the introduction of the M&E series of Working Papers,
we arc publishing reports that are not full-fledged evaluations, but nevertheless deserve attention.

Many of the issues and early results that these reports identify will be pursued later in broader evaluations to
arrive at more definite conclusions. We expect the M&E working papers to be a valuable catalyst for promoting
dialogue on issues and results of importance within GEF’s operational areas and efforts. We therefore look
forward to your feedback and suggestions. Please contact us through the coordinates listed below and visit the
GEF Web site to find out more about the Moniforing and Evaluation program. -

The GEF Solar PV Portfolio; Emerging Experience and Lessons is the result of a 1999 thematic review.
Thematic reviews are not comprehensive evaluations-——when many projects in a portfolio are relatively new,
such evaluations would be premature. Rather, such reviews are more modest attempts to take stock of progress
to date and identify lead indicators of achicvements, ifany. Additionally, reviewers may identify issues related
to project designt and implementation, thereby enabling discussion and reexamination of strategic issues within
the GEF operational programs.

This review was based on data and information coflected from a variety of sources: (a) desk reviews of project
documents, including proposals for funding project preparation; (b) Project Implementation Repotts and
evaluations of completed projects; (c) interviews with project managers in the implementing agencies; and (d)
visits to Bangladesh, China, Ghana, India, Sri Lanka, Uganda, and Vietnam.

Jarle Harstad
Senior Monitoring and Evaluation Coordinator . .

GEF Corporate Monitoring and Evaluation Team
: 1818 H Street, NW
Washington, DC 20433, USA

Telephone: (202) 458-2548
Fax: (202) 522-3240
E-mail: geflessons@gefweb.org
Web: http://www .gefweb.org
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Executive Summary

Since 1991, the GEF has provided grant financing for
23 off-grid solar photovoltaic (PV) projects in 20
countries. In addition, four more projects are under
preparation in the pipcline. Though specific objec-
tives vary, the projects, in general, are aimed at stimu-
lating and achieving commercialization of solar PV
systems for rurai households (called “solar home sys-
tems™). In alf, these 23 projects together account for
about US$210 mitlion of GEF allocation. and about
$1.4 bathion in total project costs.

The review highlighted a2 aumber of important issues
associated with solar home systems projects that fu-
ture projects should explicitly address to varying de-
grees, depeading on the delivery model employed:

= Technological credibility

»  The roic of solar PV withie rural electrification
programs

= Govemment policies vis-a-vis electricity as a ba-
sic need

+ Household affordability and willingness 1o pay

= Markeling strategics, costs, and purveyors

+ Concession sclection and regulation

«  Commercial creditworthiness and access 1o busi-
ness (inance

*  Sustainability of development finance.

Projects in the portfolio employ either or both of two
primary approaches: with a sales model (eight
projects), private dealers sell solar home systems to
rural households. The system is owned and main-
tained by the houschold, which s also cesponsible for
servicing any debt if the system is purchased with

credit. With a service model (10 projects), an encrgy-
service company provides clectricity for a monthly
fee to rural houscholds. in this case, the system is
owned, financed, and maintained by the energy-ser-
vice company. Since a large share of the portfolio is
still under impiementation, it is 0o carfy o draw
definile conclusions regarding impacts. Nevertheless,
the review of the GEF solar PV portfolo suggests en
emerging lessons:

1. Viable business models must be demonsirated w0
sustain market development for solar PV,

2. Delivery/business model development, evohution,
and testing require time and flexibelity.

1. lostitutional arrangements for project impicmen-
tation can greatly influence the value of the project
in terms of demonstrating viable business maodels
and thus achseving sustzinability.

4.  Projects must explicily recognize and acoount for
ing. service, and crexdit collections m naral areas

5. Consumer credit can be effectively provided by
microfinance organizations with close ties 1o the
local communities if such organizations already
have a strong history and cultural niche i a spe-
cific country.

6. Projects have not produced adeguate expenence
on the viability of dealer-supplied credit under 3
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sales model, and no project m the ponfolio ap-
pears set to provide such expenence.

7. Rural electrification policies and planning kave a
major influence on project oulcome and
sustainability, and must be explicitly addressed in
project design and implementation.

8. Establishing reasonable equipment standards and
certification procedures for solar home system
components that ensure quality service while
maintaining affordability is not difficult, and few
technical problems have beea encountered wath
Sysiems.

9. Substantial implementation experience is still
needed before 1he success of the scrvice approach

can be judged.

19 Post-project sustainability of market gains
achieved during projects has not yot been demon-
strated in any GEF project. it is too carly in the
evolution of the podtfolio.

The global environmental benetits from rural. solar
PV projects are primarily indirect, and depend on the
degree 10 which the GEF can help catalyze markets
for rural PV applications that serve large shares'of the
two billion people in developing countnes curently
without electricity. Development benefits to house-
hoids and rural communities are clearly connected
with these projects, although further surveys of
households are desirable to quantify income-genera-
tion effects, customes satisfaction, and delivery costs.

We recommend that future projects in the GEF port-
folio focus on the following key issues:

*  Affordability through fee-for-service or consumes

ra

credit approaches

*  Use of GEF resources for non-recunming costs re-
lated to busincss and marker development

*  Access to finance and incremental nsk sharing

= Explicit linkages to rural electrification policees
and planning

s Commercially feasible business models that are
sustainable and can be replicated.

Projects must be careful 10 avord an “equipment dem-
onstration” mentality where the mam objective s
installation and mainicnance of a cenain number of
systers. By project compiction, the sumber of sys.
1emns installed is much less sipnificant than whether
the business, delivery, and credit models are viable,
sustainablc and being replicated. This cmphasis re-
quircs impictacnting agencics to rethink traditiomal
development assistance patierns and evaluation
techaiques.

We question whether purcly private delivery models,
by themselves, arc able 10 achieve the widespread
market penctration in poorer countnies that will sat-
isfy both global environmental and development ob-
jectives. We recognize that expenience fram some
countries, such as Keaya, shows that the pavate-
scctor can achieve substantial market penctration
without much support from subsidies or govermment
or multilateral agencies. Stll, we bypothesize that
projects that involve government measures will result
in greater peoctration and larger shares of runal
households able 10 benefit from PV than purely pri-
vate-sector models. Regardless of povernment in-
volvement, service models seem moee likely o resul
in jarger markets because they provide greater
affordability for poorer households. More definitive
conclusions must await further expencoce from the
paortfolio in the coming years.



Introduction

Role of Solar Photovoltaics

Photovoltaics (PV) already provide clectricity to an
estimated 500,000 to | million rural households in
developing countries who lack accuss to electricity
grids. Worldwide, two billion people lack access to
clectricity, so the potential for coatinued application
of PV is large, with resultant economic, local envi-
ronmental, and global environmental benefits. Tradi-
tionally, bilateral donor assistance has resulted in
" hardware installations but has placed less emphasis
on the key ingredients for sustainability, such as vi-
able service networks and trained personnel. In the
past several years, several examples of sustainable
commercialization of PV systems have emerged
without much direct donor assistance, notably in
China, Indonesia, Kenya, and Zimbabwe. But the
reality is still much smaller than the potential ?

“Solar home systems” (SHS) are one of the most
common forms of PV application in rural areas. An
SHS usually provides electricity for two or three

fluorescent lights, a radio or cassette player, television,
and perhaps smail fans or other small appliances. Elec-
tricity is drawn from rechargeable batteries recharged
through an electronic controller by PV modules
mounted on a pole beside the house or on the rooficp.
The total capacity of the unit is usualily in the range of 30
Wp to 100 Wp but can be smaller or larger.?

Solar home systems can eliminate or reduce the need
for candies, kerosene, liquid propane gas (LPG), and/
or hattery charging. Direct economics bencfits in-
clude avoided costs of battery charging and LPG or
kerosene purchases; other significant benefits include
increased convenience and safety, improved indoor
air quality, a higher quality of light than kerosene
lamps for reading, and reduced carbon dioxide emis-
sions. Improved lighting quality can assist reading
and provide additional educational benefits, espe-
cially to children, or allow income-generating activi-
ties to occur at night. PV systems can aiso power
lights and vaccine refrigerators in medical clinics, run
water pumps, and assist other apptications.*

I Gerald Foley, Photovoltaic Applications in Rural Areas of the Developing World, World Bank Techaical Paper No. 304

(Washington. DC, 1993); GTZ, Basic Electrification jor Rural Households: Experience with the Dissemination of Smali-Scale
Phoiovoltaic Sysiems ( Eschborn, Germany: Deutsche Gesellschaft (ir Technische Zusammenarbeit, 1995); World Bank, Rural
Energy and Developmeni: Improving Energy Supplies for 2 Billion People (Washington, DC, 1996); Dan Kammen, “Promoting
appropriate energy technologies in the developing world.”™ Envireament vol. 41, no. 5 (June 1999), pp. 11-15, 34-41; unpublished
World Bank Group documents.

2 Other common applications of PV includc water pumping in agriculture, commercial applications like telecommunications,
and village mini-grids serving small numbers of households (often integrated with diesel and wind systems).

3 SecA. Cabmaal M. Cosgrove Davies. and L. Schacffer, Best Practices for Photoveltaic Household Electrification Programs:
Lessons  from Experiences in Selected Countries, World Bank Technical Paper No. 324 {Washington, DC, 1996); Foley 1995, op.
cit. note 1; Christoper Flavin and Molly O’Mecara, “Shining examples," World Watch, May/June (1997), pp. 28-36.
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The GEF Solar PV Portlalio

Since 1991, the GEF has provided grant financing for
23 off-gnd solar photovoliic (PV) projects in 20
countries (Annex 1) In addition. four more projects
are under preparation. Though specific objectives
vary, the projects, in general, are aimed at stimulating
and achieving commercialization of solar PV systems
for rural houscholds. Some of the projects supported
by the GEF fully fund solar PVs and/or related com-
ponents, while others contain sigmficant solar PV
componenis, In all, these 23 projects tagether account
for about US5210 miilion of GEF allocation, and
about 51.4 billion in total project costs. The division

of “the portfolio among the implementing agencies
and the geographical portfolio ailocation are shown
s Tables 1-2.2

The prosects in the GEF portfolio warper 1otal direct
nstallanons of 500,000 or more solar home systems,
comparabic in magnitude to the curvent insaalied base
of such systems in developing coutnes * However,
most projects are just starting implementabion and
only a few are neanng compiction (the Zimbabwe
project was the first to be completed. i 1998). Darect
mstaliations feom the projects mn the portfolio by the
end of 1999 amounted to about E3.000 systems {sec
Annex §)°

Tabie L. Portfelio by Implemesting/Executing Agency and Region (number of prejects)

Region UNDP World Bank World Total
BankFC
Alrica 4 4 8
East Asia & Pacific t 3 4
LarnAnmim&Carihbeanv 2 2 4
South Asia - 1 2 3
Global 4 4
Total 8 1 4 i)

4 Refer 1o Amnexes 14 for more detuls of the progects covered under the review. For further descrpnions aad evaluations of
these projects, see the GEF web site (www gefwehorg) See also Enic Martinot and Omar McDoom, Promoning Encrgy Eficrency
and Rencwable Eneryy: GEF Climate Change Projects and lmpacts (Global Esvironmcnt Facility, Washington, DC, 2000); Enc
Martinol, Anil Cabraal, and Subodh Matbur. “Waorld Baok-GEF solar home systems projotts: Expenances and lessoms femrmed

1993-2000 { Washington, DC- World Bank_ 2000).

5 The wial wrgeted instaliations docs not include 200,000 systems originally expected from the Indoncsa progect. whach
was pever implemented because of |adonesia’™s macrocconomic erisis xnd will pow be cancelled.

& Most of these installations are stand-alone solar home systems, cxcepl in lndia, whcre mstallatons derectly Emmaced by
the project have included 1500 solar lavtemns, five village power schemces of 25 kWp cach supplymg cloctincity 1w sbost 500

famities, and 200 SHS sold by a privaie dealer.




Table 3: Delivery Models, Relevant [ssues, and Country Applications

Country
Delivery Models | Most Relevant Issues as Indicated by Emerging Lessons Applications
SALES MODELS
A. Cash » Demographics and household income limit demani. China
+ Sales to niche markels do not render comprehensive rural service. India
« Marketing can be costly and labor-intensive. tJganda
Vietnam
Zimbabwe
B. Consumer * Credit delivery and collection can be costly and nsky. Bangladesh
credit by supplier + Additional business finance required for extending consumer credit; India
supplier must be creditworthy. Indonesia
+ Marketing can be coslly and-labor-intensive. Malawi
+ NGO suppliers may lack appropriate businass skills for credit delivery. Sri Lanka
C. Consumer + Developmen finance instituion must be willing and abie to continue Malawi
credit by lending post-project: Uganda
developmenl + Continued subsidies for concassional finance may be needed. Vietnam
finance instituion { + Development finance institution can assist with marketing, Zimbabwe
D. Consumer * Micrafinance organization must be creditworthy. Sri Lanka
credit by + Credible microfinance organizations must exisi. Uganda
microfinance « Existing microfinance organizations may not be commercially oriented
organization for rapid delivery of credit.
+ Microfinance organization can assist with marketing.
SERVICE MODELS 7 _
E. Regulated - Utility must have interest and experience in rural areas. Argentina
concassion by + How should govemment regulate concession and sel lariffs? Ghana {as designed)
existing utility + How should govermnment specify/ensure quality of service in Lao PDR
concession contracts?
F. Regulated » Concession must be creditworthy and commercially viable. Armgentina '
concession by = How should government regulate concession and set tariffs? Benin
private firm * How should government specify/ensure quality of service in Cape Verde
competitively concession confracts? - Guinea
sefected * \What shouid be the terms and conditions for renegotiation of Peru
concession conltracls? Togo
+ How should government conduct competitive selection and attract
qualified bidders? '
G. Unreguiated, + Marketing can be costly and fabor-intensive. Benin
open market * Long-term business finance required for initial capital investments. . Dominican Rep.
Long-term recurring service costs may threaten continued profitability India
or limit financial ability to expand. Peru (post-project)
Togo
H. Community Supplier should have strong ties to the community, which may India
overcome other bariers.
Supplier may need development of technical skills.
May be community-driven if government lacks ability or interesl fo
develop concessions for community.
9
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Box 1: A Fee-for-Service Approach in Kiribati"

In the outer islands of Kiribati, 500 solar home systems have been installed by a govermment-owned enerngy-
service company. The initial capital for the 100 Wp PV solar home systems was donaied by the European
Union (EU} under its Pacthc Regronal Energy Programme (PREP). This program aiso provided Yaenng and
technical assistance to the company in installation, mamienance. competitive procurement, and other buss-
ness practices.

The company charges households an equivaient of roughly $6-7 per month, which covers dwect masntenance
costs and replacement capital costs lor the batteries, conlroliers, and hghis over a penod of 20 years ' The
company mainians an interest-bearing account in whwch part of the fees are kepl 10 provide Rnancmng for fulure
equipment replacements. The monthly fees do nol yet cover the full centraf overbead costs of the company,
but they do include a component io finance PV panel replacement after 20 years. The company was
supplementing s operaling costs with income from other PV projects, such as instatation of PV pumping
systems and sales of conirollers # was manufacturing itseif. An evaluabon by the EU estmaled that an
installed base of 1,000 systems minimum would allow the company 10 cover these overhaad costs as well.

The program provides a sustainable mechanism for continued maintegance (and perpetual replacement) of
donor-supplied systems and provides arstomers with affordable snaergy services. Howaver, e scheme « not
commercially replicable because it refies on donor-suppiied capital equipmaent 10 get started. if the company
were 10 inance the inltial capilal costs on its own, the manthly fees needed o amortize thase costs would be
higher (perhaps double by one estimate), and some additional Enancing machanism would be needed.

The European Union is planning o extend this program and supply additional PV sysiems 10 extend the
installed base lo the 1,000 systems necessary for suslainable operation of the energy-senice comparnry.

Issmes Associated with the Defivery Models

The review suggested a number of important issues
associated with solar home systems in general and
with specific delivery models in particular (refer to
Table 3). These inciude:

Techmological c.edibility (alt models). It is impor-
tant to assure the quality both of hardware and service
to establish fong-tenm credibility of the 1echnology.
The quality of pancls and PV-related hardware has
been more or less well-established, though the reli-
ability of locally produced hardware, such as charge
conuollers, may have to be cstablished. Even where
reliability has been established, it 1s strongly influ-
enced by maintenance, hence the need to focus on
reliable service as a goal to establish long-term cred-
ibility. For sales models (models A-D), customer
educaiion on proper mainenance is especially impor-
tant. See also lesson #8.

The role of solar PV withis rersl dectrification
programs (all medels). Without the government de-
marcating an identified miche for solar PVs in its
policies, rural consumers are eaticed by the promise,
often false, of electncity provision through the gnid,
adversely affecting demand for solar PV through pa-
vate suppliers. This has been observed in several
countries, including Sri Lanka and Viewam Gnd
cxpansion is often not s cost-effective option for pro-
viston of clectricity to the most remote of rural arcas.
See also kesson #7.

Government policies vis-d-vis electricity as a basic
meed (models E, F, and C). If government policy
gives rurai electrification priority even in ancas where
grid extension is impractical, then regulated conces-
sions (models E and F) are more Likely to be fa-
vored—as has happened in Argeniina Subsidies may
be provided 1o concessions with the clear understand-

11 Box | based on Bill Gillet and Gill Wilkins. “Solar so good—An EC funded solar utilny secceeds m Kinbaty,™ The ACP-
EC Courier No. 177 {Oct-Nav, 1999}, pp 5-7: persoast communication with Suresh Hurry, UNDP (New York), Jassary 2000
personal communication with Gsll Wilkins, AEA Techaology-ET5U (Oxfordsiire, UK) Apnl 2000

i2 The program expects PV panels to last 20 years. Lifetimes are estimated at § years for batterics and bghimg ballasts and

8 years for contiollers and DC/DC converters.

10



ing that electricity is part of rural developrient policy.
If national policy is lacking, local communities may
decide to promote community-based enecgy service
delivery as a way of obtaining service for an entire
comemunity {(model G). See also lesson #7.

Household affordability and willingness to pay (all
models). The choice of delivery modetl is influenced
by the affordability and willingness of houscholds to
pay. Affordability is most at issue with cash sales
{mode! A}, as only a small fraction of the rural popu-
lation may be able to afford 10 purchase a system
outright (depending on rural demographics). Other
sates models with credit (models B, C, and D) may
improve but still limit affordability, depending on the
term of credit available. In absence of government
imterest in and/or regulation of concessions, an “open-
market” energy-service company {model G) may be
an attractive alternative. Under this mode], a firm
provides fee-for-service to specific territories but
without monopoly status granted by a regulator (as
has been seen in the Dominican Republic). Refer to
Box 2 for typical cost comparisions facing a con-
sumer between the sales and service models.

Marketing strategies, costs, and purveyvors {mod-
els A, B, C,'D, and G). Private firms may need to
expend substantial resources on marketing theirprod-
ucts, especially if rural houscholds are highly dis-
persed or difficult to reack {Bangladesh is one such
case). Mass media methods may be ineffective; door-
to-door campaigns may prove most effective. For
sales models with credit, the purveyor of credit may
provide marketing services in addition to or instead of
the dealer (this has happened in Sri Lanka and Viet-
nam). Under regulated concession models, marketing
may still be important but not as essential to the
survival of the business. See also lesson #4.

Concession selection and regulation (models E

and F). For concession models, numerous issues
must be resolved: setting tariffs, finding and attract-
ing capable bidders, and conducting competitive bid-
ding procedures, plus ensuring service quality and
regulating concessions on an ongoing basis. If an
existing utility is being considered for rural energy
service delivery, then the interest and experience of
that wility in operating in rural areas becomes a fac-
tor. These issues are clearly visible in Argentina.

Commercial creditworthiness and access to busi-
ness finance (all models). Business finance is an
important issue for alf delivery models except per-
haps model E, where an existing utility would be
presumed to have access to credit. Supplier-provided
credit (model B), as well as private concessions
{model F) and open-market energy service companies
(model G) in particular require large amounts of busi-
ness finance because they must finance installed sys-
tems over extended periods. Creditworthiness also
affects the terms of consumer credit that can be pro-
vided, and thus the market demand (this is clearly
seen in Bangladesh; see also [esson #6). If a
microfinance organization is providing consumer
credit (model D), then it must itself be creditworthy
enough to obtain credit from the banking or financial
system, a major issue in Sri Lanka.

Sustzinability of development finance (model C).
If development finance organizations provide con-
sumer credit, then their willingness or ability to con-
tinue afier the project completes (including the' need
for any ongoing subsidies) is an important issue—as
seen in Zimbabwe and potentially in Vietnam. See
also lesson #5.

The next section amplifies these issues in the context
of emerging lessons from the thematic review.
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Box 2: Consumer Costs of Soiar Home Systems: Credit Sales versus Fee-for-Service

How much will a consumer pay kor a solas home System over its ifetime f purchased on credd compared 10 the
same system provided with a lee-for-sevvice arrangement? There is Mile avadable cost data with which Y0
make such an analysis, but the foliowing numbers are ilustrative. Based upon data collecied durning this review
and published sources, a typical 50 Wp solar home system can be expected 10 cast between S450 o $800 hulty
nstafed, depending upon several lactors:

leve! of npoct duties on imponed companents kke PV panels
bvddprdhmmmsdbysyslmmwmsyﬂemmmﬁms

. Assuming an instaled cost of $600, a Wetime of 10 years, a 3-year ioan at 20 percent real indorest with 25

1 percent down-payment, an average annual cost of battery replacement of $20 ($50 batiery with 2.5 year lile),
and estimated O&8M costs of $20/year, the ifecyde costs of a purchased sysiem are abot $1200. Wikh fee-for-
service, a $17/month charge for the system over a 10-year period lotals $2040, or almost double the lecycle
costs of a purchased system. '3 But fee-for-service has saveral advantages:

+ the energy-Sefvice company assumes the performance risk

+ an initial down paymeni may not be required (or is smaller than for a credil sale)

- servica is guaranieed as long as the firm s providing lee-for-service

+ consumers can retum the system al any time, minimizing the risk of electric-grid extensions. -

Given a choice, some consumers may prefer these benefits even though lotal Mecycle costs may be higher.

13 Moathly charges vary ia the progecis examined. In the Argentina Repewable Encrgy in Roral Markets Progocy, am cstanated
monthly recovery cost ko the concession &S giveo as SIT for 3 50-Wp system (15-year SHS life. 14% retura on snvestancsl,
vanious other assumptions); this figure is oaly calculated ("Argentina Rencwable Encrgy in the Roral Market: Project Appearsal

Document.” World Bask, 1999). In the Dominican Republic, mmmmmmmmue

50-Wp systan (sce Anncx 4).
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Ten Emerging Lessons from the Review

of Solar PV Projects

The review of the GEF solar PV portfolio suggests
ten emerging lessons. Since a large share of the port-
folio is stitl under implementation, it is too early to
draw definite conclusions regarding impacts. How-
ever, from trends identified during project implesnen-
tation, and early indication of some impacts on the
ground, some initial lessons can be drawn.

Lesson 1. Viable business modets must be demon-
strated to sustain market development for solar PV.

Demonstration of a viable business model, whether
that business is public, private, wtility, or even perina-
nently subsidized, is key to achieving project
sustainability and achieving GEF's programmatic ob-
jective of transforming (or developing) markets for
solar PV_ Viability means that expenses and receipts,
cash flow, profits (or subsidies), management and
service arrangements demonstrate an entity can con-
tinue to exist and function on commercial terms.
“There is a high value-added [by the GEF] in terms of
developing and improving business models...you
want to stimulate markets based on these business
models” said one dealer being supported by the GEF,

For profit-oriented commercial businesses, profit is
the ultimate measure of whether a business modet is
viable, which in turn depends on maximizing income
{which depends on demand, pricing, and competi-
tion) and minimizing expenses (for marketing, ser-
vice, traiming, procurement, and operations). If a
business receives public support because of economic
development or -other public objectives associated
with solar home systems, such that continuing subsi-

dies are required to sustain it, then the extent of these
subsidies must be clearly documented within an in-
come-expense framework, and arrangements for their
continuation must be secured.

Virtually all GEF projects have explicit or implicit
goals directed towards developing viable business
models (see Annexes 1-4). But these pilot models
have yet to be tested. Delivery is clearly linked with
profitability and business model development in
projects in Bangladesh, China, Dominican Republic,
Sri Lanka, and Zimbabwe. For example, the firm
Soluz Dominicana in the Dominican Republic is
demonstrating a “proof of concept” for its fee-for-
service business model for up to 5,000 systems and is
secking to adapt the mode! to a larger scale—perhaps
25,000 systéms (see Annex 4). '

Lesson 2. Delivery/business model development,
evolution, and testing require time and flexibility.

Building markets and identifying viable sustainable
delivery models in specific contexts are slow and
time-consuming processes requiring a much greater
degree of flexibility and adaptation than currently
allowed by most GEF project designs. GEF projects
do not allow sufficient time or resources to first iden-
tify the most promising approaches and, then, de-
velop those approaches to a point where their
viability and sustainability are clear and tested.
Projects should explicitly allow for testing multiple
models and for adapting and modifying models over
time until viable approaches become clear and are
tested sufficiently. Insufficient project durations, de-
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lays in projec start-up due 10 unanticipated circum-
stances, and fixed project completion dates can

hindes this process.

This lkesson is clearly illustrated in Sri Lanka, where
dealer credit and fee-for-service approaches were
tned carly in the project without much success and
the project began to emphasize consumer credit
through microfinance organizations (see Anpex 3).
This fater approach appeared to the dealers and the
project to show the most promisc, and the rate of
system installations under this approach was acceler-
ating through on¢ main microfinance organization.
But more time would be needed to replicate and
amplify the microfinance model 10 provide greater
volumes of installations and include greater numbers
of microfinance orgamzations. Unfortunately, the
project is scheduled to close before the microfinance
mode] can be adequately sested. Ta particular, there is
a question as to whether commercial financiers will
consider microfinance organizations beyond the main
one participating in the project good enough credit
risks 10 extend commercial credit 1o them.

Lesson 3. Institutional arrangements for project
implementzation can greatly influence the value of the
project in terms of demonstrating viabie business
models and thus achieving sustainability. -

This lesson can be iHustrated by the Ghana project,
which was originally designed to demnonstrate a busi-
ness model in which the pational wtility would pro-
vide fee-for-service 10 nural houscholds using solar
home systems (see Annex 2). At the conclusion of the
project, the costs, service, cash flow, and manage-
ment of these nstallations could be assessed ip terms
of the viability of this mode! from the wility’s per-
spective. The demonstration of this business model
could also be used 1o coavince other private compa-
nies 10 enter the market, which is an exphcit peoject
objective. But project implementanion responsibility
was transferred to a “project™ cstablished under the
Ministry of Mines and Energy carly in the project
implementation. Although this office may succeed in
installing and servicing a given numbcr of systems,
given that it is subject to the rules and regulations of a
government minisiry, demonstrating and judging
business viability in 2 ransparent commercial man-
ner is bound to be difficult, meaning that
sustainability is senously called 1nto question.
Changes in institutional arrangements can go unno-

1¢

ticed by GEF or implementing agency staff; but the
overriding imponance of sustainability and replica-
tion in a GEF project demand a much greater aware-
ness of how implementation arrangements affect the
demonstration value of 2 project.

Lesson 4. Projects must cxplicitly recognize and
account for the high transactions costs associawed
with marketing, service, and credit collections in ru-
ral arcas.

Long distances, poor transport infrastructure, tmpass-
able roads during monsoons, low literacy rates, cash-
and-barter based transactions. and lack of techascal
skills all mean that transaction costs of operating 2
rura] PV business, whether sales or service-for-fee,
can be quite kigh. The costs and staff time needed for
marketing, credit or fee collections, service, cstab-
lishing business infrastructure, and training staff can
easily cat away alrcady-stim profit margans. Thas kes-
son is illustrated in Sn Lanka, where dealers decided
not to offer consumer credit, citing the high costs of
credit collections in remote rural arcas (see Aanex 3),
and in Bangladesh, where a dealer was investing
heavily in marketing out of its owa operating budget
{without government or grant assistance), detaving its
ability 0 begin to make a profit (sec Anncx 4).

No one has figured out how 1o conduct 3 standard-
12ed-producthigh-volume approach w low tansac-
tion costs. Some form of subsidics (c g, multilseral
or bost-country government) may be a parmancny and
cssential feature of SHS delivery for this reason
experience, training, and developed business nfra-
structure in rural arcas to be able to operate cffec-
tively with low transaction costs.

Lesson 5. Consumer credit can be effectively pro-
vided by microfmance orgsaizations with close ties w
the local commmitics if such organizations alrcady
have 2 strong history and cultural niche i a specific
country.

Under the sales model, a few projects are successfally
providing consumer credit through microfinance or-
ganizations (Sri Lanka) and development-finance or-
ganizations (Zimbabwe and Vietnam) However, the
sustainability of these consumer credit mechanisms 15
questionable in two of the three. The Agricuitural
Finance Corporation in Zimbabwe has not been able



to replenish their credit revolving fund, which will
wind down otherwise (sece Annex 2). In Vietnam,
consumer credit by the Vietnam Bank for Agriculture
and Rural Development is partly dependent on
dealer-provided credit guarantees (sec Annex 4). In
Sr Lanka, consumer credit by microfinance organi-
zations appears sustainabie, but perhaps because Sri
Lanka has a strong and long-standing microfinance
industry (see Annex 3).

Lesson 6. Projects have not produced adequate
experience on the viability of dealer-supplied
credit under a sales model, and no project in the
portfolio appears set to provide such experience.

The Indonesia Solar Home Systems project was one of
the first projects to utilize dealer-supplied credit as a
delivery mode. The experience from this project would
have been extremely valuable. Unfortunately, this
project never really got staried because of the macrogco-
nomic difficulties in Indonesia in the late 1990s, and
now will be cancelled." The Solar PV project in
Bangladesh is the only one that shows dealer-supplied
credit to be working {see Annex 4). The dealer receives
three-year credit fron: the IFC. Once this credit is com-
pleted, the dealer may depend on continued develop-
ment institution assistance unless commercial business
financing for the dealer becomes available for tonger
terms thus increasing profitablilty. Longer ferm com-
mercial financing depends on the dealer’s ability to
overcome high overbead and marketing costs.

‘Lesson 7. Rural electrification policies and planning
have a major influence on project outcome and
sustainability, and must be explicitly addressed in
project design and implementation.

Participants in some projects cited unrealistic politi-
cal promises or planning about rural grid extension as
a serious barrier to solar-home-system market expan-
sion, one that was not anticipated adequately in
project design. “Our main competition is the false
promise of the grid and kerosene and battery charg-
ing, not other companies™ said one supplier in Sr
Lanka when asked about competition {see Annex 3).
A pnvate dealer in Vietnam was also encountering
problems as rural electrification encroached upon po-
tential customers and interfered with marketing (see

Annex 4). Of course, all else being equal, households
would prefer to be connected to a grid than obtain
energy services from a solar PV system, Stili, in most
countries, 100 percent grid extension is too costly and
unrealistic. Policy development, in conjunction with
solar home system delivery models, is thus crucial so
that areas of planned rural electrification are clear and
realistic, and rural electrification planning explicitly
accounts for the potential of solar home systems in
providing a least-cost path to rural electrification in
some areas (and ultimately, the utility itself may ex-
plicitly plan to install solar home systems in certain
areas as an alternative to grid extension).

Lesson 8. Establishing reasonable equipment
standards and certification procedures for solar
home systent components that ensure quality ser-
vice while maintaining affordability is not diffi-
cult, and few technical problems have been
encountered with systems.

Suppliers in all projects have generally been able to
comply with standards and cettification procedures
established under projects. The technologies have
worked with few problems. Where difficuities with
standards compliance have occurred in projects,
projects were able to slightly relax standards without
sacrificing quality of installations or performance of
systems. Few customer complaints or technical prob-
lems have been encountered in those projects where
substantial systems have been installed (Zimbabwe,
Sri Lanka, Dominican Republic, and Bangladesh).
Certification has been often slower than anticipated;
for example, in S Lanka it took almost the whole
first year of the project before suppliers had certified
products on hand to deliver to customers.

Lesson 9. Substantizl implementation experience
is still needed before the success of the service ap-
proach can be judged.

The best experience with the service model has taken
place in the Dominican Republic, where 3,500 sys-
tems were installed from 199620600, about 1,700 of
these on a fee-for-service basis (see Annex 4). In
2000, the great majonty of new installalions were
being installed on a fee-for-service basis and the firm,
Soluz Dominicana, had passed the break-even point

14 A project completion re'pon for the Indonesia project is expected in 2000.
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of profitability." In Sn Laoka, one dealer attempted a
service approach in 1998-99 but quickly (perhaps
prematurely) gave up on this approach and switched
to a sakes approach, citing the high administration and
transaction costs and other difficulties of monthly fee
coliections in rural areas (see Annex 3). Early expen-
ence in Argentina also suggests that sclecting and
effectively regulating energy-service concessions in
rural areas can be a formidable regulatory challenge
that requires significant assistance and capacity
building for regulatory and institutional development
{sce Anncx 5). The Argentina project should provide
2 wealth of new experience with the service ap-
proach, but was just getting under way in 2000.

Lesson 10. Post-project sustainability of market
gains achieved during projecis has not yet been dem-
onstrated in any GEF project; it is 00 early in the
evolution of the portfolio.

Most projects are in carly implementation and thase
few compicied or nearly completed are not yet dem-
onstrating market sustainability. Even in Zimababwe,
where the private dealer marker was greatly expanded
and 10,000 systems were sold under the project, the
question of continued consumer credit mentioned
above—and the sustainability of many of the bausi-
nesses created during the project—is still in question
(scec Anncx 2). Sn Lanka appears 10 be closest to
demonstrating sustainability, based upon consumer
credit through microfinance ofganizations and the
entry of Shell Intemational Renewables into the Sn
Lanka market (sec Annca 3). Shell aitnbuted thewr
entry to the World Bank/GEF progect there, and other
deaiers see Shell's entry as helpfui 10 market matunty
and sustainability after the project.™

15 IFC/GEF assistance to Sotuz has taken the fom of & $75,000 comvertible boan with » 12% interest catc and 2 51-yeur
term, through the IFC Small and Medium Scale Emerprise program. Counting all sources, Soluz kas raised over 315 mulbion w

mvest v Sobuz Dominicana’™s operations.

16 For a fuller reamment of methodologies for monitoring and evaluatiog post-project marker gains, sce Envc Martmor,

Rl rvam it .;lgald'" 1,

of Markes Dexelopment in World Bant-GEF Climate Change Projects: Framewort and Gusdeliacs.

World Bank Enviroament Department Paper Na 66 (Washingtoa, DC, 1998).
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Conclusions and Recommendations

The global environmental benefits from rural solar
PV projects are primarily indirect. That is, the direct
global environmental benefits from solar home sys-
tems projects, in terms of avoided carbon dioxide
from displaced kerosene, candles and batteries, are
small relative 19 other sources of carbon dioxide
emissions in these countries.'” The emergence of sig-
nificant global environmenta! benefits is primarily
dependent on the degree to which a market for PY
emerges, serving large shares of the two billion rurai
population currently without electricity. This is ex-
pected to have two results: (i) avoidance of fossil-fuel
use for providing electricity in rural services; and (ii)
lowering of global PV cost and spurring of applica-

tions in both developed and developing countries that

would otherwise be delayed.

Clearly there are immediate welfare-enhancing ben-
“efits from rural solar PV systems or services. In addi-
tion to the direct benefits to houscholds discussed in
the introduction, local economic benefils from em-
ployment by PV dealers and service firms are signifi-
cant. The extent of income-generation benefits for
rural households is more uncenain.'* Field visits in

Ghana, Sri Lanka, Uganda, and Vietnam showed
early purchasers of systems to be among the wealthi-
est households in rural areas. Some historical surveys
have shown substantial income-generation benefits
are possible, but further survey work will be required
to assess the economic benefits achieved in GEF
projects.” Such surveys should also include other
unknowns that influence market sustainability, such
as customer satisfaction, system performance, dealer
marketing costs, and system prices. Surveys con-
ducted in Kenya, for example, by the UNDP/World
Bank Energy Sector Management Assistance Pro-
gram, have shown high levels of customer satisfac-
tion and technical performance

How well suited are GEF-supported projects for achiev-
ing both global environment and development goals?
The evidence from emerging project experience sug-
gests that some GEF projects will demonstrate delivery
models with significant replication potential, but it is 1oo
early to be more definitive. Based upon this review, we
recommend that future projects in the GEF portfolio
focus on five key issues:

17 Steven Kaufman, “Rural electrification with solar energy as a climate protection strategy.” Renewable Energy Policy
Project Research Report No. ¢ (Washington, DC, 2000). Duc 1o the inefficiency of kerosene lighting, avoided CO, emissions per
installed Wp af PV in rural houscholds are grealer than for grid-connected applications, in some cases by a factor of ten, says
Kaufman. This presumes that PV is used 1o displacc kerosene rather than provide additional energy services; the issue of fucl

displacement vs. added services has been inadequately studied.

I8 We have not looked at rural development Literature to examine income-generation and income-distribution effects.

19 Kaufman, op. cit. note 17,

20 Robert J. van der Plas and Mark Hankins. “Solar electricity in Africa: A reality.” Energy Policy vol. 26, no. 4 (1998), pp.

295-300.
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Affordability. Affordability through fec-for-service
of consumer credit approaches will continue to
be a central issue. Projects should experiment with
different approaches to affordability and show 2
reasonable chance of making solar PV avaitable
10 more than just the wealthiest houscholds. The
potential for widespread affordabilny exisis; some
private sector studies claim 25-50 percent of rural
houscholds currently without efectricity would be
able to afford systems under fee-for-service or con-
sumer credit arrangements.™

Use of GEF resources for non-recurring costs.
GEF resources should pay for incremental, non-
recuming business and market developmeni costs,
rather than partial equipment subsidies. Such non-
recurming costs include, for example, business
planning, feasibility studics, consumer awareness,
credit delivery pilot schemes, and initial market-
ing and market development efforts.

Access to credit and incremental risk sharing. Ini-
tial market development efforts can be assisted by
providing:financial services such as partial risk
guarantces, performance incentives. and other
forms of contingent finance 1o local PV businesses.

Explicit linkoges to rural elecirificanon policies
and planning. Policy development and rural util-
ity planning should be explicitly linked to solar
PV delivery models, so that areas of planoed ru-
ral electrification are clear and realistic and pro-
vide greater cerainty for off-grid markets. Rural
elecrrification planning should account for the po-
tential of solar home systems and other rural en-
crgy options, and consider ncentive mechanisms,
like energy-service concessions, 1o provide a least-
cost path 1o rural electrification.

Commercially feasible business models. Projects
must be careful 10 avoid an “equipment demon-
stration” mentality where the mamn objective is in-
stallation and mainienance of a certain number of
systems. By project completion, the number of
sysiems instalbed is less significant than whether
the business, delivery, and credit models are sus-

2 Kaufman, op. ¢it. note 17.
22 Van der Pias and Haskins 1993, op. cit. note 20; Dan Kammen, op. cit. mote 1. For other cxpericnces with sobu PV m
rural areas, aiso see GTZ, op. cit. note | Geerhiag Loows and Bernard van Hemen, eds., Siamid-Afose Photovolsaic Applcations:

Lexsons Learned (Loodon: James and James, 1999).
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tainable and whether replication mechanssms are
effective. This emphasis requires implementing
agencics to rethink raditional development assis-
tance patterns and evaluation techniques.

We conclude the review by questioming whether
purely privale delivery models, by themselves, are
able 10 achieve the widespread market penciration in
poorer countrics that will satisfy both global eaviron-
mental and development objectives. In many coun-
tries, rural populations are s:mply too poor w0 afford
solar home sysiems on their own. This can be seen 1n
particular in the Afncan GEF projects. Short-term
profits may cxist for a few dealers serving the
wealthiest households, but marker peneiration may be
limited. However, if sales to the wealthicst bouse-
holds provides a future “pathway”™ 1o more wide-
spread sales because of significant cost reduchons
(there are analogies in diffusion of technologies like
mobile phones), then private delivery models may
lead to further marke1 gains.

One cannot dispute the private-soctor-led capencence
in Kenya, where an estimated 80,000 houscholds bad
solar PV systems in 1999. Thus experience shows that
the private secior can achicve substantial market pen-
etration without much suppont from subsidies, gov-
cernments, or multilateral agencies {although travung
and performance standards are still important compo-
nents of market facilitation there). In Kenya, most
houscholds have purchased systems for cash, and 2
thriving market has emerged, now growing az 10-18
percent annually. A modular system of buyiag has
emerged where houscholds can invest small sums in
modest systems and upgrade as income allows. Afier
10 years, the commercial market has reached about
one pereent of rural houscholds. ™

Sull, we hypothesize that projects involvieg govern-
ment measures will result in greater penctration ad
larger shares of rural houscholds able 10 benefut from
PV than purciy private sector models. Such measures
may include governmemt support for local mdustry,
policy approaches bike regulated concessions, favor-
able rurst development or power sector reform poh-
cies, and even coglinuing government subsidics for




the rural poor as part of poverty reduction objectives
{perhaps equivalent to those for grid-connected cus-
tomers). Regardless of government involvement, ser-
vice models seem more likely to result in larger
markets because they provide greater affordability for

poorer households, particularly if available credit
terms under sales models are short. Evidence for
these conclusions from GEF experience is still lack-
ing and may not exist for several more years as ser-
vice models in the portfolio are tested.
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Annex 1: List of Projects and Status (as of 12/99)

Total Approvimale
GEF project sunber of
Responsible | coniribution cost imstalabons by
Project (year approved by GEF) agency {$om) ($awn) Stabus ond of 1999
Indiia: Alternate wB 26 186 under 2.200
resources development (1991) implementabon
Zimbabwe: PV for household and UNDP 7 7 completed 10.000
communlly usa (1991}
Small and Medium Scale Enterprise FC 16 48 under 5,100
Program {1994) : implemertabon
Indonesia: Sotar home systemns (1995) wB 24 18 1o be canceled —
Uganda: PV pilol project for nural UNDP i8 36 under -
| electriacation (1935) wnplemerd.alion
| Ghana: Renewable energy-based UNDP 25 31 undex -
i etectricity for rural, social and eCONOMec ’ implementaton
* development (1996)
PV Markel Transformation initiatve ( $996) FC 0 120 under -
| Renewable Energy and Energy Efficiency wC 30 130 500N oporavonal —_
Fund {1996)
. Sn Lanka: Renewable energy capacity UNDP t5 15 under —_
buiding { 1996) mplementalion
S Lanka: Energy services delivery (1996) wiB 59 55 undes 1,000
mplementalion:
Argentina: Renewable energy i rural wig 10 120 under -
markets (1997) . mplamentalion
Bolkvia: Rural electniication with UNDP 45 85 under . —
renewable energy (1997} \implemeantation .
" China: Capacity building kr renewabie UNDP a8 P under —_
; energy commercialization (1997) | implementalion } |
{ a0 PDR: S. provinces renewable wB 0.7 21 under - :
| energy plot (1997) implementalion
; BavLDmtﬂzedMsmw(w%) wB 1.1 57 pending -—
i approval by WB
| Cape Verde: Enargy & walter secior w8 49 65 under -
! reform and development { 1998) implomentaiion
. China: Renewable encrgy development | WB 35 445 under —
{1998) { wnplementalion
Peru: PV-based nxal electiication {1998) UNDP 4 92 under -
. |
Solar Development Group (1998) FC 10 50 undes —
. g
Togo: Decentralized rural energy (1998) we 11 57 parching _
approval by WB
Guinea: Rural energy (1999) wB 2 10 -
approval by WB
| Malawi: Bamer removal 1o Malowi UNDP 34 107 panding —
renewable energy program (1999) approval by UNDP
Mexico: Renewabie energy for agriculture wa a7 26 -
approval by WB

! (1999)

|
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Anaex 2: Approaches to Solar Home Systems in Africa®

Three UNDP/GEF African projects illustraie the two
primary approaches 10 solar home systems. The
Ghana project employs the fec-for-service model,
while the Uganda and Zimbabwe projects employ a
dealer-sales model. While Ghana and Uganda have
been under implementation for less than a year, the
Zimbabwe project was the first solar home sysitem
project in the GEF porntfolio to be completed (in
1998).

The goal of the Ghana project is to establish 2 sustain-
able capacity in Ghana lo provide decentralized re-
newable cnergy-based ¢lectricity services to rural
communites through the fee-for-service model. The
project is under implementation through a special
office—the Renewable Energy Services Project
(RESPRO)—established in the Ministy of Mines
and Energy (MOME). RESPRO is intended to actas a
for-profit enterprise 1o be “spun-off” as a private
scctor company towards the end of GEF project de-
sign. This is a departure from the original project
design, where the project was to have been imple-
mented by the Volta River Authority/Northemn Elec-
tric Department (VRA/NED), the electricity utility in
Ghana, which is expected 10 be privatzed in the
future. The current implementation structure does
aisc questions about the potential for privatization of
RESPRO, as it is currendy housed within a ministry.

The project, which has just started implementation,
targets some of the poorest houscholds isn northern
Ghana, and expects 1o sell electricity through installa-
tion of 50 Wp (for the equivalem of USS7 per
month} or 100 Wp (USS2 per month) in house-
holds. Willingness-to-pay surveys and demand
from househoids show that these rates are afford-
able. However, it is unclear whether these rates can
generate enough revenue o offset expenses, includ-
ing capital, operation, and maint¢nance cosis.

in conwrast, the Liganda project is based on the sakes
model. Consumer credit is provided through two lo-
cal credit institutions: a pnvate nual development
bank and 2 credit-union type of women's trust. In
addition to the GEF grant, UNDP has provided
cofinancing 10 guarantee credit lines of these institu-
tions. The project is at very early stages of implenmen-
tation, and hence it s not possible 1o assess the
likelihood of overall project success But there s a
clear conirast in this approach 1o the Ghana proyect. in
Uganda, the project is clearly largeted towards those
who are credit wonthy and can affond the cost of crednt
{perhaps only the top 10% weahbicst houscholds)
Households that cannot afford commercial credit sudl
constitute the vast majoity of the runal population.

The Zimbabwe project was also based on the sales
modcl. From 1995 10 1998, over 10,000 solar home
systems were sold, primarily through privaie deakers.
A ulility-sales model was also piloted, through the
national electric utility, which sold about 200 systems
under the project but appeared to lack sufficrens inter-
est 1o continue afier the project completed. Expecied
experience with sakes by NGOs was lunned Con-
sumer credit was provided by the Agnculiunai Fi-
nance Corporation {AFC), » development isstitution,
through a revolving fund mechanism The AFC pro-
vided credit 10 4,200 houscholds but has been unable
10 replenish the fund, which wiil be deplesed withow
replenishment. - )

The Zimbabwe project was designed to enhance and
wpgrade indigenous solar manufactunng and delivery
infrastructure, to develop an expanded commercial
market in rural areas for affordable domestic solar
clectne lighting by providing low-interest financing
through existing institutions, and to cstabliish new
credit mechanisms at the grassroots level 1o beaefit
lower income groups in rural arcas (both houscholds

23 Apnc 2 i3 based on field wvisit 10 Ghana, Ociober. 1999 (met with UNDP; Workd Baok: Ministry of Finance amd
Economic Planning: Ministry of Eavirvament, Science and Technology . Manistry of Mines and Eacrgy, a messber of parkament.
Uasiversity of Science and Technology. MICAP Coral Technology: Solarvent; Solarco; Wikking Engimccring. Gold River Solar
Electric, Deng Limited. and Solar Light Co.); field visat 1o Uganda, Octobes, 1999 (met with UNDP; Woctd Bank: Afncan
Deveclopment Bank; Ministry of Finance, Planning and Economic Development; Ministry of Energy aad Mineral Dovelopwsen:.
Uganda Renewable Faergy Association. Ugands Women's Finance and Credit Trust Lid.; Solar Esergy Uganda Lid. Sobwr
Energy for Afnica; Impact Solar Sysiems; Shell Ugands Liud.); Marunot and McDoom, op. ot note 4, Resource Ftores
Intersational, “Lessons kearned during the GEF pilot phase™ {Onuwa, Ontania, 1998)
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and community-based institutions). The project has
had a number of impacts on the market for PV sys-
tems in Zimbabwe, including a greatly expanded net-
work of dealers, reduced market pnices (pantly
through elimination of import duties on impored
components), improved technical knowledge among
firms, establishment of PV module standards for cer-
tifying and guarantecing installed systems, develop-
ment of equipment certification institutions and
procedures, and much greater awareness of PV by
consumers, NGOs and government.

In comparing these projects, the fee-for-service deliv-
ery model seems to be oriented more towards the

24

poorer of the rural population than the salcs mode!
Also, the fee-for-service mode! looks affordable to
larger sections of the rural populatton, and hence
might have better potential foc developing large mar-
kets for rural solar PV applications. Regardless of the
maode! used, continued finance aftes the projedt, enther
from private or public sources, will be essenntial for
the sustainability of the energy-service busiacsses or
the delivery of consumer credit through develop-
ment-finance or credit-union institutions



Annex 3: Consumer Credit Through Microfinance Organizations in Sri Lanka®

The Sri Lanka project demonstrates the initial viabil-
ity of a *microfinance model” in which solar home
system (SHS) dealers market, sell, service, and guar-
antee their products to rural consumers through their
own local sales/service offices. Consumers obtain
loans from Sarvodaya, a national microfinance insti-
tution (MFI) with many local branches and strong ties
to the communities in which it operates. A customer
signs a credit agreement with Sarvodaya, Sarvodaya
pays the supplier, and Sarvodaya is responsible for
repayment and collections. The supplier provides
maintenance service for the first three years, a one-
year warranty for the system and a2 10-year warranty
for the PV module. The credit provided by the
microfinance organization for purchase .of solar
home systems is similar in kind to that provided for
enterprise development: $500 with 20 percent down
payment, terms of up to five years, and 24 percent
interest rate. “This is the only way to go,” said the
two major SHS suppliers in the market, who today
sell more than 90 percent of their systems this way
{now 50-100 systems per meonth). For 2000,
Sarvodaya has signed agreements with the two major
SHS suppliers to provide credit for an additional
5,000 systems and is looking a1 extending credit for
10,000 systems in 2001,

However, Sarvodaya is currently “the only game in
town” in terms of consumer credit, and there is a need
for other MFIs to participate in the SHS market. It
appears that the market is being constrained by the
lack of other MFlIs with whom suppliers can sell
systems on credit. “Help us to strengthen the rural
credit structure,” advised the two suppliers.
“Sarvodaya is a social mobilization organization, not
rezlly a business,” said one SHS industry observer.
Sarvodaya sees these projects as primarily social
projects and thus does not approach the market with
the aggressiveness of a private company. Without

other MFls in the market, credit delivery through
Sarvodaya may simply be too slow for the market
expansion desired by suppliers.

The project also demonstrates the initial failure of a

fee-for-service model in that country. Initially, one

dealer provided 140 systems on a fee-for-service ba-
sis and thought this approach held promise. But it
soon stopped offering systems this way because it did
not want the expense of monthly collections in a fee-
for-service scheme. “Collection costs were eating up
our entire profit margin,” the dealer said. “Younced a
strong fee collection system with good timing, other-
wise customers will spend the monrey on something
else (if your timing is off) and default. Or they say
they will pay next month and ask us to wait, or cite
poor performance. It’s a coatinuing problem. Also,
we found that if customers don't own the system, they
won’t take proper care of it and this increases our
costs.”

Dealer credit through the project suffered the same
fate. In the early stages of the project, suppliers found
collections too difficult and time-consuming. “Build-
ing a rural service infrastructure with technicians is a
very different business from building a rural credit
delivery and collection infrastructure,” said the sup-
pliers. “Credit is not fthe supplicrs] business,” echoed
one industry observer, “it is the business of
microfinance institutions, and the success of credit
depends on focal connections, knowledge, and insti-
tutions already in place.” One factor affeching the
viability of dealer credit is a very low rural population
density in Sri Lanka. Transport and labor costs in-
volved in collections are substantial because of the
long distances and time required to travel those dis-
tances by supplier personnel. Population density and
transport costs also greatly influence supplier costs
for marketing and service.

24 Annex 3 is based on;-field visit to Sri Lanka, November 14-19, 1999 (met with World Bank Project Management Unit,
Shell Renewables Lanka Ltd., Resco Asia Lid,, Alpha Thermal Systems Ltd., Sarvodaya Economic Enterprises Development
Services {central office and Mayangaya district office}, UNDP, World Bank, Lalith Gunaratne & Associates, DFCC Bank,
Sanasa Development Bank Lid., Hatton National Bank, Browns Ltd., and three houscholds that purchased solar PV systems);
World Bank project supervision reports; Lalith Guaaratne, “Funding and repayment management of PV system dissemination
in Sri Lanka,” paper presented at Financial Services for Decentralized Solar Energy Applications 11, 20-23 October 1998,
Harare, Zimbabawe; Jayantha Nagendran. “Building local capacity in rural and renewable energy: Emerging lessons from Sri
Lanka,” paper presented at World Bank Enecgy Wecek, 6-9 April 1999, Washingion, DC.

25

™
-
;
-
3
-
3y
-
a-'}
;. i
»
D
L]
3 e
(]
N &
8
2
3

h i

C o
¥

233



[PORITRYY

e |

————

Both SHS suppliers and Sarvodaya have had no prob-
lem obraining business linancing from commercial
banks and do not anticipate having problems in the
furure. But other MFls besides Sarvodaya may face
more difficultv, as commercial financiers sec lending
to MFIs as 100 nsky and a marginal business. Because
MFIs do not have assets, some observers felt that
commercial banks would not lend 1o thern, but this
has not been tested yet in the project.

In 1999, Shell International Renewables purchased
one of the existing SHS dealers and observers saw
Shell’s entry into the market as a very promising sign,

25  Shell Intemational Renewables has stated that they would not have eatered the Sn Laska sarket of the World Bank/\GEF

one directly attributable to the World Bank/GEF
project.® “Anybody who is really going 10 advance
the market here has 10 have deep pockets,” said one
long-time participant and observer of Sn Lanka’s
SHS markes. Shell also signed a memorandum of
understanding with the national clectnic uality thas
included a statement by the prime minister that the
government would promaote the private SHS industry.
“The credibility of SHS has increased several
notches™ within the government due w0 the World
Bank/GEF project and Shell’s entry o the market,
said an industry observer.

project had not ken place, according to the Workd Bank tsk manager for the proyect.
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. Annex 4: Solar PV Businesses
and the IFC/GEF Smalt and Medium Scale Enterprise Program®

Business financing is being provided under the IFC/
GEF Small and Medium-Scale Enterprise Program to
three solar home systems businesses n Bangladesh,
Vieinam, and the Dominican Republic.

The Bangladesh project demonstrates a dealer-credit
model in which one organization (Grameen Shakti,
legally a non-profit), performs all functions: market-
ing, sales. service, credit provision, collections, and
guarantees. From 1997 to 1999, Grameen Shakti in-
stalled 1,500 systems using this model (about 1,100
systems since [FC financing began in July 1998), and
plans to install 2,000-2,500 systems in 2000 (consis-
tent with their onginal business plan). Grameen
Shakti is so far the only player in the Bangladesh SHS
market. Before the IFC loan, Grameen Shakti was
installing about 20 systemns per month using Grameen
Bank financing exclusively, which was for one-year
terms only. Therefore, Grameen Shakti could only
extend credit for one-year terms, limiting demand
greatly. The IFC SME loan enables Grameen Shalti
to extend three-year credit-to customers, which has
made a large difference in its business. Grameen
Shakii believes they will ultimately be able to receive
loans from commercial banks in perhaps another 34
years, afier they demonstrate profitability.

In Bangladesh, Grameen Shakti is selling to house-
holds that bave incomes two or three times higher
than Grameen Bank “members” (those eligible to
borrow from the Grameen Bank). Grameen Shakti’s
customers represent the top 10 percent to top 15
percent of income status among rural households.
Grameen Shakti’s biggest problem is the cost of mar-
keting and consumer education. They are spending ati
their own money (financed through business loans)
on this. They don’t receive any grants from the gov-
ermment of Grameen Bank. Grameen Shakti finds the
process of building customer demand and confidence

to be enormously draining on their time, resources,
and profitability. Grameen Shakti is finding that after
a “critical mass™ is reached in a particular community
(perhaps 100 systems), word spreads among friends
and relatives, people see systems in operation, and
marketing is easier.

In Vietnam, sales by a private dealer (SELCO) are
assisted by a complex credit delivery scheme involy-
ing the Vietnam Women’s Union (VWU), an NGO,
and the Vietnam Bank for Agriculture and Rural De-
velopment (VBARD), a development finance institu-
tion. VWU markets SELCO's systems and
administers consumer [oans provided by VBARD
(VWU collects fees for these services). SELCO pro-
vides systems (receiving full cash payments) and is
responsible for service. VBARD provides consumer
loans, assuming risk for 75 percent of the purchase
price. Of the remaining 25 percent of the purchzse
price, SELCO provides a collateralized guarantee to
VBARD for 5-10 percemt and the customer pays 15-
20 percent as a down-payment. SELCO covers its
collaterized guarantee to VBARD with IFC/GEF fi-
nancing. 1f a purchaser defaults on the VBARD loan,
SELCO repossesses and refurbishes the system, and
VWU finds a new buyer for it. If there is any loss in
this repossession/refurbishing/resale process,
VBARD has access to the SELCO guarantee. Despite
instructions from the head office, some conservative
branch managers of VBARD have been reluctant to
participate in the SELCO business. Where this has
happened, SELCO has extended consumer credit it-
self. So far SELCO has sold 500 systems in Vietnam.

In the Dominican Republic, the U.S. firm Soluz has
been developing a subsidiary, Soluz Dominicana,
into a successful fee-for-service business that targets
up to 50 percent of the population in the rural commu-
nities it serves and charges $10 to $20 per month for

26 Annex 4 is based on: field visit 1o Bangladesh November 20-22, 1999 (met with Grameen Shakti, Bangladesh Center for
Advanced Studies, and World Bank); field visit to Vietnam Qctober, 1999 (met with IFC; World Bank; UNDP; Japan Bank for
International Cooperation; Electricity of Vietnam; Minisury of Science, Technology and Environment; Vietnam Women’s Union;
Victnam Bank for Agriculture and Rural Development: BP Solar Vienam; Selco Vietnam; Shell Vietnam; Trans Energ); Richard
Hansen, “Solar Electric Energy Delivery—A Business Model,” paper presented at Village Power "98, 6-8 October 1998,
Washington, DC (Goltden, CO: National Renewable Energy Laboratory); personal communications with Richard Hansen of

Soluz in October 1998, February 2000 and April 2006.
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clectricity service from SHS.” The Soluz business
model revolves around a “service center™ for up to
2.000 customers and “zones™ of about 500 customers
served by technicians collecting payments at “collec-
tion points” covering 20 to 100 customers. Collection
rates have been typically over 93 percent, although o
maintain high rates Soluz Domuncana has needed 10
make household visits 10 a poruen of customers.
Through continuous improvement to the business
model, including business and techmical sysiems opti-
mizatwon, Soluz expects to complere a robust “proofl
of concept” with Soluz Dominicana at 2 scale of
5,000 fee-for-service customers. As of Apnl 2000,
Soluz Dominicana had installed over 3,500 systems
and had passed the break-even poinl where revenves
cover the direct costs of operations. About 1,700 of
these sysiems have been installed on a fee-for-service
basis. Soluz also established Soluz Honduras to enter
the Central American market and diversify.

Soluz is mow working on developing its business
model to the point where eventuaily it will be able 1o
support 25,000 customers. Soluz finds such “business

model R&ED™ very difficult to fund from operating
revenue alone at the proof-of-comcept scale. Thus
Seluz sees the need for concessional funding to belp
1t cover first-time commercialization costs, including
financial ransaction engineering and opumization of
its business and technical systems. Said Soluz of us
commerciatization cfforts, “We are downg the work w0
prepare for a $5-10 millvon company {25.000-50,000
customers), but we are concerned about burdening a
£1 million company (5,000 customers) with the over-
head and firsi-time costs of building an encrgy-ser-
vice company o a larger scale. The business is nsky.
and the GEF suil has a iegitmate role. This is a lean
margin business, so a small difference can affect
profitability preatly. Over the next three years we
need to create a strong franchise. There are necessary
overheads as well as first-tune inpovanon and trans-
action costs 10 keep the thing poing on a solid path—
the question is how 1o cover these casts. To rely only
on equity would place high pressure for rapsd and
more difficult-to-achicve growth 10 meet retum re-
quirements, which adds nsk.”

27 Monthly fees are $10 for 8 20 Wp vystemn, 315 for 40 Wp, and 320 for 50Wp. Customcrs own and sre respotsstble for the
bancry. although Soluz Dominicana can wiciuds linancing for battenies 1o the monthly fees
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Annex 5: Rural Energy Service Concessions in Argentina®

The World Bank/GEF Renewable Energy in the Ru-
ral Market project aims to supply electricity to 66,000
househoids with individual solar home systems (of
S50Wp to 400Wp), [,100 public facilities with solar
photovoltaic systems, and 3,500 households with vil-
lage power systems (using mini-hydre or hybrids
such as solar/wind, wind/diesel, or solar/diesel)
through province-level energy service concessions.
Concessions are free to select which technology to
apply in any given situation, including diesel-only
village power systems. Concessions will be obligated
te:

« provide electricity services to nural off-grid cus-
tomers anywhere in the province for a period of
at least 15 years, upon request;

« carry out alf necessary maintenance, repairs, or
replacement of components as needed 1o ensure
the continuity of the electricity service to each and
every customer,

+  provide “state-of-the-art commercial service stan-
dards” for connection requests, billing, collection,
and claims handling; and

+  provide the provincial utility regulatory agency
(ENRESP) with periodic repoits on the status
of the concession including but not limited to
performance indicators such as number of can-
nections by type of consumer and method and
technology supply, outages statistics, and finan-
cial results.

Concessions are eligible to re-bid for their business
every 15 years (for up to a total of 45 years) competi-
tively against other eligible firms. The I 5-year period
was seén as a compromise between the need for a
short period for the quasi-monopoly and a long period
for the annuity calculations of the concession. After
15 years, the government may modify the concession
rules to account for new (echnolbgicai developments,
or may even decide to abandon the concession system
and open the market to competition. During the 15
year period, the concession, provincial government,
and provincial utility regulatory agency renegotiate
the tariffs every 2 years.

Eight provincial governments {out of 22 total) are
eligible to participate in the project. Each of these
provinces has privatized or is in the process of priva-
tizing its power sector, or at feast has made a legal
commitment to privatize.Four of these provinces
have existing private concessions serving the concen-
trated (urban) market that are regulated by the provin-
cial governments. Under the project, these
governments will first try to negotiate a rural conces-
sion contract with their existing concessions (as an
amendment 1o the existing contract). If such negotia-
tion fails, or if there is no existing concession for that
province, then a new concession contract will be
awarded according to intemnational competitive bid-
ding procedures.

28  Annex 5 is based on Eric Mantinot and Kilian Reiche, “Regulatory Approaches to Of-Grid Electrification and Renewable
Encrgy: Case Studies from Six Developing Countries,” (Washington, DC: World Bank, 2000).
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FOREWORD

I The GEF Council, at its meetings in December 1999 and May 2000, requested a review of
GEF operations priot to the next replenishment, which begins in 2001." This review, the Second Study
of GEFs Overall Performance (OPS2) is to be camied out by a "fully independent tcam" which is
expected to complete its work by the end of 2001. The OPS2 is the third major GEF-wide review to
take place since the Facility was created. Among the broad topics the OPS2 team will assess are:

(a) Program Results and Iutial Impacts

®) GEF Overall Strategies and Programmatic Impacts

(c) Achievement of the Objectives of GEF's Operational Policies and Programs
(d) Review of Modalities of GEF Suppont

(e) Follow-up of OPS1

2. To facilitate the work of the OPS2 team, GEF's Momlonng and Evaluation team, in cooperation
with the implementing agencies, decided to undertake program studies in the biodiversity, climate
change, and intemational waters focal areas. The role of these program studies is to provide portfolio
infonmation and inputs for the OPS2 team's consideration.

1 The Climate Change program study was undertaken by an inter-agency team comprised of staff
from the GEF Secretaniat, the three Implementing Agencies, and the GEF Scientific and Technical
Advisory Panel wath additional support from consultants contracted to undertake detailed studies on
specified parts of the portfolio. The temn worked under the guidance of the Steering Committee.

Jarle Harstad
Senior Monitoring and Evaluation Coordinator

2
! Joint Summary of the Chairs, GEF Council Meeting, December 8-9, 1999, and GEF/C.15/11.
* The first wo studics, respectively, were: Global Environment Facility: independent Evaluation of the Pilot Phase.
UNDP, UNEP and World Bank (1994} and Porter, G, R. Clémengon, W, Ofcsu-Amash and Michae! Philips, Study of
GEF’s Overall Performance. Global Environment Facility (1998). )
; »
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EXECUTIVE SUMMARY

Introduction

l. During the last decade, the GEF has provided financial support for more than 270 projects for a
total GEF allocation of over a bilfion US Dollars in 120 countries under its climate change focal area,
Not counting enabling actvities and some short-term measures, there are 120 projects covering 60
counttries demnonstrating an impressive range of approaches 1o promoting energy efficiency, rencwabie
energy, and 10 a lesser extent sustainable transport.
2 The GEF Climate Change Program Study, instiated in June 2000, set out 1o answer four
questions:

() Are activities refevant to country needs and global objectives?

(b)  What are the mos significant implementation issucs and lessons?

(©) What are the impacts/likely impacts of GEF projects?

(d)  What are the factors influcncing sustainability and replication?

3. Asof April 2001, the Program Study has resulted in eight new draft reports and has
[ ted one completed repon:

@®  Efficient products manufacturing and marketing thematic review

(@) Grid-connected renewable energy thematic review

@@  Energy service company thematic review

()  Solar thermal power plant thematic review

(v} Solar PV review (published August 2000)

(v)  Assessment of GEF climate change portfolio coverage

(vi)  Country reviews of China, India, and Mexico, with overall objectives © assess
how GEF projects are collectively addressing country and global envinonment
objectives.

4. The content and lessons to be drawn within these individual draft reports are substantially
complete, although they continue to undergo agency review, intcgration, final revisions, and editing. The
India country review is an exception, as it is sull m progress, with resulls to be incorporated o the
thematic reviews and synthesis report. All reports are expected to be fimalized by June 2001. Copics of
individual draft reports are available upon request by May 2001. This synthesis report provides a bnef
overall look at the results from these reports, arganized by the four basic questions laid out in the
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Scope of the Climate Change Portfolio

5. The program study has not been able to definitively assess, within the confines of time and
resources available to the study, the degree to which country needs have been met through GEF-
financed projects. Such an assessment would require exptanation of where countries were prior to
GEF,Mmhasclhmmigh!havcbnxn.andw!mmmnow. Suc h data are often backing or
difficult to obtain. Further, the national communications do nat always fully reflect national developrment
prionties. Most GEF projects do not result from coherent, integrated approaches 10 development and
environmen at the country level. Nevertheless, the GEF has ciearly helped to promote renewable-
enerpy-based rural and agricultural development programs.

6. Reviews of GEF-financed climate change portfolios in Mexico and China have indicated that
GEF projects are consistent with national prionties in those countries.  Across all countries, the
technology applications promoted in GEF projects are broadly relevant 1o at least some national
objectives. For example, off-grid solar PV projects are serving fairly universal objectives of rural
clectnfication. However, there is a need to further document how these projocts serve other
development objectives like employment and livelihood, health, sanitation, water, and liveracy.

7. Meeting global environmeital objectives depends greatly on the replication occurmg as a result
of demonstration of project benefits and on broader indirect impacts, since individual projects are small
reiative to the scale of the climate change problem. The challenge of measuring ghobal obyectives is
compounded by the fact that replication is difficult to monitor. In general, the portfolio is stifl 100
ummature to gauge how well replication is providing global envirorunental bencfits. Replication has
occurred in sotme projects -- cfticient lighting, efbcient refrigeraiors,, solar PV,, coal-bed methane |
and electric power demand-side management. Replication from other projects has been minimal or
remams undocumented. ,

8 Project approaches have clearly evolved from the pilot phase to the present. The initial darecthon
for the climate change portfolio came from the Ad-hoc Working Group on Global Warming and Encrgy
(AWGGWE) set up by the GEF Scientific and Technical Advisory Panel {STAP), which came up with
a bist of meerventions that reduce or limit the emissions of greenhouse gases. Early GEF progects ofien
focused on demonstrations of technologies. More recent projects fociss on sustainable market-oricnsed
approaches and demonstrations of business models, financing mechanisms, demand-side awarencess and
mcentives, and public involvement. Al the same time, the portfolio has beoome dominated by a fow
technologies and strategies over ime, not necessarily related first and foremost to greenhouse- gas
reduction. but reflecting a complex baknce of needs, interests, and mieractions amoag govemments and
GEF mplementing agencies.

9. As the portfolio evolved, the need to support nral energy enterprises, provide fimancial
intermediation (partrcularly to reduce rsks), and attract private-sector financing became appareni. To
respond to these needs and demonstrate how the GEF can leverage private- sector resources to achieve
global benefits, the International Finance Corporation of the World Bank Group developed five projocts
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that feature new forms of enterprise support, financial intermediation and private-sector co- financing
These projects have used GEF funding commitments to mobilize more than US$200 million of private
sector co-financing to-date. Impacts from two of these projects are included in the energy-service
company and solar PV thematic reviews, while the others are just starting implementation. This unique
group of projecis will warrant a separate thematic review in the future.

Emerging Lessons

10.  Eight significant lessons emerging from the climate change program study are highlighted in this

synthesis:

(a)

(b)

(©)

@

(e

®

Lessons and good practices are emerging but need to be better incorporated into
project designs to promote cross-learning. One of the key advantages of supporting
projects through the GEF Operational Programs is to facilitate learning within the
portfolio. This study finds that cross Jeaming is slow and has not happened effectively
until more recently. While the annual Project Implementation Reviews do provide a

forum for leaming, the first concerted effort in the climate change portfolio was the Solar - -

PV cluster review completed m 2000.

Indirect influences and impacts are key GEF results. Some of the key impacts of
GEF-financed pivojects are indirect in the sense that they are not explicit objectives of
projects. Also, in many cases, significant impacts from projects have been recorded
during project preparation {PDF) phascs or early in implementation.

Replication of project results is not well planned and monitored. In general, the
portfolio is still too immature to gauge how well replication is providing global
environmental benefits.

Project risk assessment and management needs to be strengthened. Project
implementation is often hindered by the inability to adjust to changes in the market,
policy, macroeconomic conditions, cofinancing and government commitment.

Technological know-how transfer is more difficult than projects anticipate given
problems with technology acquisition and application to domestic conditions.

Long-term programmatic approaches require sufficient GEF “credibility” and
experience in a country. It takes time to accumulate experience with a set of GEF -
financed projects before a wide range of country stakeholders can develop a program
embracing the principles of GEF operational programs.

The GEF'’s potential for influencing policy needs to be better utilized. While
influence of GEF projects can be seen in three main arcas - national codes and
standards, electric power sector policies, and rural electrification policies --, the tmpacts
achieved to date are modest.
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(h} Inpacts on social bencfits and poverty alleviation need 1o be assessed. Though
there 15 a fair amount of evidence of beneficiary participation in projects, especially
thase that cater to rural enerey development needs, these experiences need to be
documented and systematically integrated oo country sustainable development
programs.

impacts

Il.  Project impacts are slow in emerping. Only 11 projects m the portfoho are completed, and
perhaps another 25-30 ongoing projects have significant recorded impacts. These 35-40 projects have
been analyzed for impacts by application cluster:

2. Energy-efficient products. GEF-financed projects have demonstrated important and effective
approaches for facilitating and accelerating greater demand and supply of energy-efficient manufactured
products, particularly for fighting, but also for refriperators, motors and buikiing makerials.  The benefits
from almost 5 million efficient lights installed through GEF projects are being sustained and rephicated on
larger scales. Sustained market price reductions are oocurring as a result of projects. The carbon
abaternent impacts from such approaches appear 1o be highly cost-effective,

13. Grid-connected renewable encrgy. The GEF has facilitsted fmportant regulaiory frameworks
supportive of gnd -connected renewable energy, but has done so in only two counines so fr (Mamtius
and Sri Lanka}). Otherwise, one-tme demonstrations, rescarch, and broad-based increases in
capacities and awareness have characterized impacts so far. The GEF's larpest impact has been m
India, where direct and indirect influences on private-sector power project development and financing
have been very significant and resulied in ciose to 1000 MW of new rencwable energy generating
capacity.

14.  Off-grid solar PV. A small number of insialled systems {18,000) refative 1o the expected *
number of instailations from all projects in the portfolio (600,000) shows that this cluster, the Langest
single group of projects in the portfolio, i stifl immature. Still, several promising business and consumer
credit models are showing initial success, with good prospects for replication and scale-up, and
progress has been made with increased awarencss and technical standards in several countrnies. Iipact
on rural electnfication planning and policies has been modest despite the relative mmportance of this issuc
and emphasis placed upon it in more recent projects.

15.  Energy service companies. Viable energy-service companies have been established m two
countries (Tunisia and China) as a result of GEF projects. Financing for existing ESCOs has been
facilitated in the Hungary project. Other projects with “ESCO™ components provide techcal
assistance, training, and audits, but are not expected o lead to full-sexvice (1.¢., “performance-
contracting ") ESCOs, which are 2 new phenomema in developmg countries many of whuch oficn tave
commercial conditions that are not suitable or suppartive of energry saving applications. With the
exceptions of China and Hungary, no replication or energy-savings impacts have been documented.
Prospects for replication and sustainability appear strongest in the China project, wiich is also
pioneering the resolution of key policy and kegal issues needed for a growing ESCQ industry. Scveral
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of the projects appear to be increasing the familiarity and acceptance of ESCO approaches among
industrial clients, policy-makers and financiers.

16.  Other applications. A collection of other applications, from coal-bed methane, gas pipeline
leakage repair, fuel switching, decentralized wind power, demand -side management, village - scale mini-
grids, and district heating efficiency improverents, have all shown significant impacts that could be
replicated on larger scales and used to inform ongoing and future GEF projects. So far, three projects,
coal-bed methane in China, decentralized wind in Mauritania, and demand-side management in
Thailand, are resulting in replication.

Sustainability

17. A number of examples of factors that influence sustainability, both positively and negatively, can

be seen through the climate program study. Some examples of positive influences on
 ability: .

(a) Demaonstration of sustainable business models, whether that business is public, private,
utility, or even permanently subsidized, is key to achieving project sustainability.

) “Market transformation™ approaches, whereby viable markets have been developed for
energy efficient products.

{cy - ‘ Voluntary agreements with the private sector in weeding out inefficient products out of
the market. o

{d) Establishment or precedents of new legal frameworks for establishment of ESCO

businesses.

18. A number of examples illustrate factors that can negatively influence sustainability:

@

®)

©'

(dy

Privatization of power utilities without consideration of the future existence and role of
demand-side management units.

Short-term power-purchase tariffs for grid-based renewable energy, holding it hostage
to fluctuations in conventional fuel prices.

Consumer finance and rural business dependence on project resources, without creating
viable and sustainable commercial sources.

Project implementation arrangements that do not demonstrate business models, but fali
into an “equipment installation and demonstration” role.

st
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[ RELEVANCE OF GEF- FINANCED PROJECTS TO COUNTRY NEEDS AND GLOBAL OBIECTIVES

1. The question of whether activitics across the entire GEF portfolio are relevart 1o client country
needs is a very complex one. Such an assessment would require explanation of where countnes were
prior to GEF, what baselines might have been, and where coumitries are now. Such data are ofim
lacking or diffacult to obtain.  Further the national commmmnications do not always fully reflect national
development priorities. In the end. the climate program study is only able to address this question based
on the three specific country reviews for China, India, and Mexico.

2. Portfolio coverage has cvolved and expanded but not necessarily in a direcied, strategic
manner. After the GEF was restructural and became a financial mechanism of the climate change
conveniion, the GEF operational strategy and operational programs were developed to respond o
guidance from the converion. The scope of activities eligible under the operational programs actnlly
wwreased or expanded from the pilot phase to the restructured GEF. The GEF intcrpretation has been
Judged to be flexible, and rarely have sensible proposals in the rencwables or energy saving areas
proposed by countries been rejected.  As such, existing projects under the operational programs cover
a very diverse set of technologies. applications and sectors. Of course, it is difficult to make 2 padgment
on those proposals that never were presented to the GEF because of decisions made by governments
or GEF implementing agencies.

3 Postfolio coverage ranks well on two key priorities of developing countries—technology transfer
and capacity building. Most climate change projects have a high degree of technology content directed
towards technology understanding, awareness, diffusion, adaptation, know-how transfer, and/or
domestic manufacturing appropriate to recipient countrics. In some cases_ as in the projects 0
introduce CFLs, the technology has been locally adapted and manufacturing capacities established or
further supported. In others, such as niral solar PV, local manufacturers may produce items such 3
charge controllers, batteries, and lamps, even if the solar panels continue to be imported.  Also, most
projects during their implementation scem to have enhanced Jocal capacity. There are many examples
the portfolioc where projects have trained focal technicians, developed financing and mstinstional
capacity, and/or supported regulaiory or kgal development, all sctting the stage for progect replication.

4. The evolution of the portfolio has lefi no obvious and undue over-concentration of any
technology application in Operational Program 5 (Removal of Barriers 1o Enagy Efficiency and Encrgy
Conservation). However, this is net true for Operational Program 6 (Promoting the Adoption of
Renewable Energy by Removing Bamiers and Reducing Implementation Costs). A significant stare of
projects in the OP6 portfolio focus on solar home systems for off-grid applications. These projects are
directed towards rural populations and meet rural electrification objectives. Although projects need to
continue to improve approaches to handle the questions of affordability and sustainability, they have
demonstrated the viability of using renewables as a plank in rural electrification. However, hnkages
between nural electnficabion strateyics and niral development needs related 1o health, educabion, water,
sanitation and employment have vet to be systemanicaily incorporated in project designs.  Aihough no
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income-generation or other social benefits have yet been surveyed or recorded in the portfolio of rural
solar PV projects, such impacts arc known to be occurring and need to be the subject of more focused
future review

5. Under Operational Prograin 7 (Reducing the Long-term Costs of Low Greenhouse Gas-

Emitting Energy Technologies) , four solar thermal power plant projects are proceeding under the

original philosophy of OP7—that sequential support of muitiple projects would catalyze cost reduction _
from economies of scale and leaming-by-doing—although the sequential concept for these four projects N
remains in question, since i practice they may all occur at the same time. Maost technologies envisioned '
under this program are now represented by at least one project under iumplementation or in the pipeline,
with the exception of stationary fuel celis. ‘

1 SIGNIFICANT IMPLEMENTATION ISSUES AND LESSONS

6. Eight significant lessons emerging fiom the climate change program study are highlighted here. )
While some of these lessons are country-specific, most are applicable across the portfolio and hence i
provide an opportunity for the GEF to fertilize cross-learning, :

L. Lessons and good practices are emerging but need to be better incorporated to hi
promote cross-learning. ) '

7. The available lessons from early projects are just emerging as 2 body of knowledge with which '
to inform current and future project designs. The exceptions are projects that directly follow prior

projects. For example the Efficient Lighting Initiative employed lessons from prior efficient lighting :
projects in the portfolio, the China TVE Phase 1T built upon the lessons of the China TVE Phase | “y
project, and a recent demand-side management (DSM) project in Vietnam has drawn from the DSM

project in Thailand. Off-grid solar PV projects in the past few years arc beginning to note experience

from some of the early solar PV projects in the portfolio, particularly with the completion of the solar

PV portfolio review by the GEF Secretariat in 2000. Annua! Project Implementation Reviews do

provide a forum for leaming, even if the level of information available is often not enough to provide in- ¥
depth understanding of project performance. ,
8. There is considerable opportunity and need for the GEF to facilitate cross-leaming within the B

cluster of solar thermal projects. The four projects in-the cluster — projects approved by the Council in
India, Morocco, and Mexico, and project financing approved for a fourth project in Egypt — account
for about $150 million of GEF resources and are expected to install 137 MW of solar components.
The solar thermal thematic review suggests that the GEF would benefit from much greater efforts to
facilitate cross-leaming between the four projects.
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2. Indirect influences and impacts are key GEF results, and influences can begin tven
before project implementation

9. Many GEF - fimance projects have resulied in indirect influences and impacts. These mfluences
were not explicit objectives of projects, but represent important resuits of GEF support. In addvon,
significant anpacts from GEF projects can occur dunng project preparation (PDF ) phases or carly in
implementation, even before any hrdwane is installed.  One explanation for this phenownenon is that the
GEF commitment of funds itself, as well as the visibility, dialopues, training. prionity- sctting, and
institutional coordination that typically cocur during project preparation result in increased awareness
and confidence i technologices by a vanety of stakcholders, including policy- makers, financial
nstituhions, finms, utilities, other mvestors, and NGOs.  Increased awaneness and confadenoe may bead
to investment decisions or policy actions in parallel with the GEF project. Some examples:

10.  Mauritius Bagasse Power influenced several sigar mills to make bagasse power plant
mvestments on their own, independent of the project, and stroager regulatory frameworks for
independent power producers using bagasse emerped.  These indirect impacts occurred even though a
planned demonstration power plant under the project was ne ver built

1l.  Mexico Efficient Lighting. The positive experience by the Mexican utility CFE with the
onginal 1991-97 GEF project led it to nun an ambitious follow-on program.  From 1998-2000, the new
program sold 4.8 million CFLs all over the country. With the experience gained from the GEF proyect,
the new program was able to nn without suhsidies, with reduced administrative costs, and with shorter
repayment terms. CFE staff indicated that their experience with the GEF project played an smpostant
rok: in the design of subsequent nationwide energy saving programs

12.  Sri Lanka Energy Services Delivery. The business climate for nwal PV sales and supposting
infrastructure, developed in part through this project, convinced Shell International Renewables 1o enter
the Sni Lanka PV market (by purchasing an existing dealer). In addition, the progect indirectly
influenced a decision by a nation- wide deparonent store m Sri Lanka to enter the solar PV business.

3. Costa Rica Wind Power helped influence and support the emergence of a ssgnificant private
sector wind power industry due 1o the govemment’s decision 10 re-engate in the power supply business.
Although the plamned government - owned 20 MW demonstration windfarm has not yet boen installed,
the GEF-supported project did promote a renewed dialogue with private developers and helped put in
place an appropriate regulatory framework that resulied in more than 50 MW of operational privaely-
financed wind-faimms.

14.  Poland Coal-to-Gas. Soon after project initiation, many of Poland's environmental nvestment
funds began to fund coal-to-gas conversions. In fact, a large coal-t0-gas industry emerged, with many
boiker conversions king place using povernment and private financing, long before any GEF-supported
mstallations occurred.  The project is credited with catalyzing the broader trends.

3




solar home systems projects in Sri Lanka and Vietnam, uncertain rural electrification policies have
depressed demand for solar home systems.  In Ghana, imported equipment costs are nising due to
currency depreciation, while political pressure is reducing fees charged to rural households for system
use, thus calling profitability of the venture (and thus its sustainability) into question.

27. For grid-connected renewable encrgy projects, instituttonal conditions have played major roles
in project progress. In Sri Lanka, the tough challenge of allowing third- party smail-hydropower
producers into a previously monopoly utility system has resulted in compromise power purchase
frameworks that are not sustainable from the private producers’ viewpoint. In China, changing
institutional arrangements in the electric power sector due to restructuring have left provincial utilities
unable or unwilling to embark on planned investments of 190 MW in new wind power capacity as pant
of a GEF -supported project, and almost alf of that investment will be cancelled.

28. A few examples can be seen so far where changes in co-financing or govemnment commitment
have hindered project progress. In the China biomethanation project, for example, changes in local
government leadership and lack of promised co-financing for demonstration projects have delayed
implementation by a mmmber of years. This issue should be tracked carefully in the future to gauge how
significant it is across the portfolio.

29 While it might be difficult to design a project to exactly fit the market, macroeconomic, and
policy conditions, adjustment during project implementation can go a long way towards enhancing
project performance. Even if the projects have been designed taking initial conditions into account, their
flexibility during implementation to respond to changing conditions is important. Given that there are
only a few examples of projects that have successfully adapted to changing conditions during
implementation, it will be useful for the useful for the GEF to employ flexible funding mechanisms such as
adaptable program loans.

5. Technological know-how transfer is more difficuit than projects anticipate

30.  Two China projects for effic ient boilers and efficient refrigerators provide direct support to
manufacturers to acquire technological know-how. In both cases this acquisition is proving more
difficult than oniginally expected, suggesting that attempts in other GEF projects to transfer technological
know-how directly to domestic manufacturers may prove difficult.  The efficient boilers project had
problems with a first round of technology license acquisition because foreign manufacturers wanted
more money than the project had allocated and because foreign technology was not directly applicable
to China’s conditions (i.c., necessity to burn raw coal). The project did acquire one license for a new
technology package for one Chinese manufacturer by allocating a larger share of project funds, but
settled for acquisition of lesser improvements to existing boiler designs and of product design tools for
the remaining eight manufacturers. In the efficient refrigerators project, planned study tours for China
manufacturers to visit foreign manufacturers were refused by the foreign manufacturers because of
market competition concerns. [nstead, Chinese manufacturers are having to rely on foreign academic
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and research institutions during study tours, which do not adequately convey the most practical
technological and commercial know-how that mapufacturers want.

6. Long-term programmatic approaches require sufficient GEF “credibility” and
experience in a country

31.  The Chim country review highlights the challenges of programmatic assistance framcworks and
the need for sufficiesu credibility by the GEF. Two programmatic assistance frameworks have been
under development in Chim, one for energy efficiency and one for renewable anergy.  But even as late
as 1996, the credibility and awareness of the GEF i China was relatively low and such frameworks
would not have been possible, the review found. A few projects had been approved, some were under
development, but lithe expenence had accumulated. But now, there is a solid base of progects under
implementation, Chinese stakeholders have embraced the principles of the GEF operational programs,
and the GEF has gained credibility among officials and industry. Given this situation, the GEF and China
have recently been ablke to agree on development of long-term programmatic approaches o energy
efficiency and rencwable energy, currently under development by the UNDP and World Bank

7. The GEF’s potential for influemcing policy need to be better utilized.

32.  Influence of GEF projects on policy development can be seen in twee main areas so far: (1)
nabonal codes and standards; (i) electric power sector policies; and (iti) nural dectnfication policies.
However, impacts achicved to-date are modest in all three areas except in a handful of projects. Yet
the projects that have had policy impacts suggest that the GEF potential to facilitate appropriate policics
is undenutitized.  Projects have successfulty supported codes and standands for efficient lights i Mexico,
cfficient refrigerators in Chma and Thailand, and solar home systems in Zimbabwe, Sn Lanka and
Indonesia. The GEF has proven quite capable of facilitating important reguiatory frameworks |
supportive of grd-connected rencwable energy in two countries-- Mawritius and Sa Lanka. And rural

" elkectrification policies and planning have been influenced in at least two projects—Argentina and Sni

Lanka When asked what was the most important influence of the GEF in China (for both exrstng and
new projects), a2 Chinese government official ranked policy influence in first place.

3. Little information is available about impacts on social beaefits and poverty allevistion

33, Thereis a fair amount of evidence of beneficary participation in projects, especually those that
cater to nmal energy development needs, panicularly the off-grid renewable cluster of proects, but
these expenences need to be documented and systematically inicgrated into country sustamable
development programs. Mose than three-quarters of GEF - support off-gnd projects are implemented
through multi- stakeholder steering or advisory commuittees. Aside from representatives from the private
sector, non-governmental organizations and consumer groups are also ncluded in these commitiees.



34. Despite the high degree of participation, more work is required in evaluating project impacts or-
the-ground, specifically, how these projects have benefited communities in terms of increasing incomes
and employment and expanding social services. Such effects can be expected from the portfolio as it
matures, but have not been measured yet. Two emerging patterns are expected: (a) the integration of
renewable energy with redefinitions of sustainable development and poverty alleviation programs; and
(b) value-added alternatives to traditional delivery and financing models, including microfinance and

community-based enterprises.

35, Anexample of redefinition of sustainable development programs is Mexico, where the
government redesigned its rural development plan from grid-connected rural electrification to solar- and
wind- powered systemns. Another example is Malawi, where the government has integrated microcredit
and community banking approaches being applied in the GEF-supported renewable erergy project into

its energy and sustainable development program. An example of value-added approaches is the energy
and water sector reform project in Cape Verde, which extends wind power and solar PV 1o

community-based electricity cooperatives for street lighting and water pumps. Another example is the
Bolivia project, which sets up a revolving fund to support small enterprises in 23 municipalities..

il IMPACTS/UIKELY IMPACTS OF GEF PROJECTS

36.  There are about 32 projects in the current portfolio of OPS/6/7 projects for which significant
documented impacts can be found, either in PPRs, country visits, thematic reviews, agency reports, or
informal communications. In addition, impacts from 3 energy-related short-term response measures

have been documented. Of these 35 total projects, 11 are formally completed. This section
surnmarizes the prominent impacts from projects in the four thematic clusters reviewed, plus samples of
impacts from other projects outside of these four clusters. This section does not discuss likely impacts
of other, less mature, projects in the portfolio. A recent M&E working paper (Measuring Results from

Climate Change Programs: Performance Indicators for GEF, Monitoring and Evaluation Working Paper
4, September 2000) suggested that impacts should be organized by cluster, and discussed according to

seven indicator types. The discussion below follows these suggestions.

Efficient Products Cluster
Projects with impacts (year of Council approval, year completed)

Mexico Efficient Lighting World Bank | 1991 1997
Thailand DSM World Bank | 1991 2000
Poland Efficient Lighting IFC 1994 1998
China Efficient Boilers World Bank | 1996
China Efficient Refrigerators | UNDP 1998
8
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37.  Summary: GEF-financed projects have demonstrated mmportant and effective apprmoaches for
facilitating and accelerating greater demand and supply of energy- efficient manufactured products,
particuiarly for lighting, but also for refrigerators, motors and buikding materials. The benefits from
almost 5 milhion efficient lights instatled through GEF projects are being sustained and replicated on
larger scales. Sustained market price reductions are occwming as a result of projects. The carbon
abatement impacts from such approaches. through sustainability and replication, appear to be highly
cost-effective.

318.  Energy production or savings and installed capacities. Three projects in Thailand,
Mexico, and Poland have resuited in instaliation of more than 4.6 nulbon compact fluorescent lamps
{CFLs) and electricity savings of 3,400 GWh (equivalent to scveral months™ ouput from a 1000 MW
coal or osf power plant). Other enengy consumption reductions were achieved through industnal,
commercial and residential energy-efficiency improvements in the Thailand project. One of the most
notable achievements of that project was the compete transformation of the fluorcsoent- hght markes,
representing 20 million in anmual sales, in which virually all sales of less-efficient T- 12 hghts were
replaced with sales of T-8 lights that are 10% more efficient.

39.  Costs per technology unit or measure installed. The most visible price-reduction cffects in
the GEF portfolio have occwred in this cluster. Three completed projects clearly decreased prces of
the technologics they targeted. The Poland project resuited in a sustainable price decrease for CFLs of
at least 35%5; in fact, one of the project’s key influences was the lowering of CFL prices.  in Thauland,
sales of low-price CFLs increased in part because of the widespread publicity campaign promotmg the
benetits of CFLs sold a¢ 7~ 1" convenience stores nationwide, and offered at lower prices duc 1o bulk
purchases by the national electric utility. Bulk procurement in the Mexico progect, coupled with uality-
provided subsidies, reduced consumer prices to $3-8, from pre-project prices of up to $25. Smee
project completion, average CFL prices have declined further, by up to 30%, and the progect s
credited with accelerating price reductions that would have happened mose slowly otherwise.

40.  Business and supporting services developmeni. Supporting institutions for enargy eficiency
have been strengthened through several projects. As part of the Thailand DSM project, the national
electnic wility {EGAT) created a Damand- Side Management Office. Many signs point 1o the
capabilities of this office, inchuding successful negotiation of vohmtary T-12 to T-8 lamp changoover,
bulk procurement of CFLs and distnbution through convenience stores nationwide, and campaigns 0
promote public awareness of energy efficiency and conservation, appliance encrgy labels, and
dissemination of classroom educational materials. The expenence that the Mexican wtibity CFE gained
during the Mexico projoct has allowed it to proceed with further DSM programs without GEF support.
nchuding plans for sefling an additonal 4 muilion CFLs. The China efficient refrigerators project resulied
in the enactment of new energy efficiency standards for refngerators. The China industiial boilers
project has provided nine Chinese botles manufacturers with technology licenses from foresgn suppliers
for upgraded or new industnal coat fired boiler technologies that are maore efficient.



Financing availability and mechanisms. The Poland project provided an innovative subsidy
mechanism whereby an overall GEF subsidy of $2.6 million leveraged a total CFL retail price reduction
worth $7.2 million through competitively-solicited manufacturer subsidies and retail markup-up effects.
The Mexico project introduced to Mexico two new mechanisms for consumer financing of CFLs: (i)
pay-on-the-bill financing, where the price of the lamp is deducted by installments off of a customers
electricity bill; and (1) a similar procedure managed by employers, in which an employee’s investment in
CFLs is made through paycheck deductions. Both of these Mexican financing approaches continue to
be used after the close of the project.

41. Policy development. Policy development in at least three projects has focused on national
codes and standards for efficient equipment. In Mexico project, the development of national CFL
quality standards began in the carly stages of project development, and were launched and enforced
during the project. Since then, an increasing number of CFL. models are being sold and labeled
according to these standards. In the Thailand project, EGAT’s DSM Office worked with the Thai
Consumer Protection Agency to make energy efficiency labeling mandatory on single -door refrigerators.
In the China project, national standards for refrigerators were enacted.

42.  Awareness and understanding of technologies. The Poland project has produced the most
data of any project” on changes in awareness and understanding of technologies, in this case of compact
florescent lamps (CFLs). CFL penetration increased from one in ten Polish households owning at least
one CFL prier to PELP, to one in three, a year after the program. About 97% of CFL purchasers
surveyed intended to replace their CFLs with another one upon burn out.. After PELP, CFLs were sold
by a larger number of shops, and in a wider variety of shops (ranging from small shops to
hypermarkets), than before the program, and shops carried a wider variety of models. Print media
coverage of CFLs increased and shifted from describing CFLSs to explaining where and how to best use
them. The Ministry of Education wrote that “it is apparent that as a result of the project large numbers
of students and teachers have gained useful insight into the use of energy and its impact on the
environment.” The Thailand project conducted a major public awareness campaign that resulted in
87% of Thais aware of energy efficiency issucs, and particularly on the advantages of energy efficient
lighting, refrigerators, and air-conditioners.

43,  Energy consumption, fuel-use patterns, and impacts on end-users. Impacts on energy-
consumption patterns can be seen through changes in market shares associated with a few projects in
this cluster. The Poland project resulted in an increase in the number of households with CFLs from
11.5% to 19.6%. The Thailand project also had significant impacts on market shares: an air
conditioner program increased the market share of energy-efficient air conditioners from 19% in 1996
to 38% in 1998, and a refrigerator program transformed the single-door refrigerator market, increasing
the market share of the most efficient units from 12% in 1995 to 96% in 1998. One of the most notable
achicvements of that project was the compete transformation of the fluorescent-light market,

" The Poland Efficient Lighting Project had a very comprehensive monitoring and evaluation program that was
designed along with the project and implemented very effectively.
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represcrating 20 million m annisl sales, in which virally alf sales of less- cfficient T- 12 Lights were
replaced with sales of T-8 lights that are 10% more cfficient.

Grid-Connected Renewable Energy Cluster

FProjects with impacts ( year gf Council approval, year completed)

India Rencwable Revources World Bank | 1991
India Small Hydcl UNDP 11
Mauritius Bagassc Cogencration World Bank | {991 1997
Philippiocs Geothermal Power World Bank | 1991 2000
Beazil Biomass Gasification Project UNDP 1992 1996
Costa Rica Wind Power - World Bank | 1992
India Biomcthanation UNDP . 1954

- Sei Lanka Encryy Savices World Bank | 199
Brazil Biomass Gasification Project II UnNDP 1996
China Rencwable Encrgy Capacity Building ;| UNDP 1997

44'%  Summary: The GEF has facilitated important regulatory frameworks supportive of grid-
connected renewable encrgy, but has done so in only two countries so far (Maunitius and Sri Lanka).
Otherwise, onc-time demonstrations, rescarch, and broad- based increases in capacitics and awareness
have characterized impacts so fir. The GEF's larpest impact has been in India, where direct and
indirect influences on private-sector power project development and financing have been very significant
and resulted in close to 1000 MW of new rencwable encrgy gencrating capacity.

45.  Energy production or savings and installed capacities. Dwectly instalied grid-connecaed
renewable energy capacity from two projects totals 110 MW (86 MW in India and 24 MW in $5
Lanka). Indirecty, at lcast another 340 MW of capacity has been influenced by GEF support. The
India Renewable Resources project assisted the India Rencwable Energy Development Agency
(IREDA) w promote and finance more than 360 MW of wind projects and 65 MW of mini- hydro
projects by the private sector. The Mauritius project indirectly influenced atmost a doubling of
electricity genarated from bagasse in that country, with the addition of an estimated 3-5 MW of new
bagasse gencration capacity. The Costa Rica project indirectly helped 1o support more than 50 MW of
private finance and operated wind fanns.. The Philippines project expanded the capacaty of an existng
geothermal facility and transmission system to influence an increment 390 MW of goothermal. The india
Biomethanation project has so far resulted in six demonstration installations, mcluding thvee 180-kW
biogas engines and four 450-kW dual-fuel engines for power gencration from beogas from two scwage
treatinent plants, with other subpeojects nearing commpletion, inchuding a 1- MW power plant based on
biogas from a sugar factory.
46.  Business and supporting services development. Business development has beea fostered by
facilitating conditions for independent power prodkacers in Mauwritrs, Sri Lanka, Costa Rica, and India.
For example, the India Small Hydel project has resulted in supporting services for small hydro business
1
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development. Capacity- building activities have trained more than 50 officials in small hydro power
models are being tested at three of the demonstration sites. An “Altemate Hydro Energy Center™ has
strengthened its ability for testing equipment and training stakcholders and a local educational
establishment now offers a postgraduate program on alternate hydro energy. Thirteen states have
issued guidetines for engaging the private sector in the commercial nstaftation of small hydro.
Rencwable energy business associations have been fostered in Sni Lanka and China; the China
Renewable Energy Capacity Buikding projeat areated the China Renewable Energy Industry
Association, which has supported new activitics by its members to expand their business and link with
foreign expertise.

47.  Financing availability and mechanisms. Projects in Costa Rica, Sni Lanka, and Indka (Sall

Hydel, Biomethanation, and Renewable Resources) have provided direct financing for power project
developers and for demonstration installations. But only one project has so far facilitated a long-ferm
fmancing mechanism for grid-based power:  the India Renewable Resources project sirengthened the
capabilities of the India Rencwable Encrgy Development Agency (IREDA) ¢o promose and finance
private-soctor investinents. As a result, more than 360 MW of wind projects and 65 MW of mini-
hydro peojects have been financed thwough IREDA. The project also helped to naise swareness among
mvestors and banking institutions of the viability of wind power technology and helped & lobby for
lower import tanfs for wind systems. Durning the 1990s, many financial institutions decided 0 offer
financing for wind farms in India, which was 2 key project goal. Other impacts on financng avadabity
ﬁomoﬂlerplchslnvcno!beendounnemed

48.  Policy development. Electric power sector policics supportive of md:kcnagyluvcbcun
mﬂtuloadbyt!nGEFmSnlmkamdMam The Sri Lanka project has developed regulatory
framewarks for IPPs, including standardized “pon-ncgotiable”™ powapm:lnscu-:ﬂ'smdm
(PPAs). This project provided enough incentive for the national uility to adopt IPP frameworks and
agree to PPAs, which together with dernonstration effects of prior mini- hydro installations and new
incentives for developers (such as impart duty waivers and income tax concessions) spurmed the market.
Likewise, the Mauritius project led 1o the establishment of a framewark for independent - power-
producer (IPP) development. A project evaluation states that “the project's major accomplishment was
progress in helping to establish an institutional and regulatory framework for privake power peneration 1
Mauritius and the provision of technical studies and trials to support techaologics for improved bagasse
production and improved environmental monitoring.”

49.  Awareness and understanding of technologies. All projects have fostered greater gwarencss
of gnd-connected renewable encrgy technologics among policy- makers, utilitics, private firms, and
financiers. One example of broad- based capacity and awareness building is the India biomcthanation
project, which has resulted in increased awareness and knowledge about biomethanation iechnologics i
India. Representatives from various technical institutes and government agencics have parbcipated in
overseas study tours to visit biomethanation plants, manufacerers, and experts in the ficld of waste-to-
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conducted village-level workshops throughout the country to promote solar home systems. In these
workshops, dezalers are able to demonstrate their products and village leaders learn about the
technology. In addition, potential local microfinance organizations have learned about the project and
gauged local interest in solar home systems. The Mexico project conducted a first series of training
courses in 7 states for promotion and information to farmers and state and local authorities, resulting in
180 qualified people.

57.  Energy consumption. fuel-use patterns, and impacts on end-users. No data is available so
far on the amounts of fucl that are displaced by solar home systems in GEF projects, nor on the impacts
on end users in terms of social benefits and income-generation cffects. In general, project M&E plans
have not addressed these issues.

Energy Service Company (ESCO) Cluster

Projects with impacts ( year of Council approval, year completed)

Peru TA for Energy Efficiency | UNDP 1991 | 1995

Tunista ESCO (SME) IFC 1994
Hungary Energy Efficiency Co-financing program (HEECP) | IFC 1996
China Energy Conservation World Bank | 1997
Egypt and Palestinian Authority Energy Efficiency UNDP 1997

58.  Summary: The ESCO cluster review documents that viable energy-service companies have
been established in two countries {Tunisia and China) as a result of GEF projects. Financing for existing
ESCOs has been facilitated through cormmmercial financial intermediation in the Hungary project. Other
projects with “ESCO” components provide technical assistance, training, and audits, but are not
expected to lead to full-service (i.e., “performance-contracting”) ESCOs, which arc a new phenomena
in developing countries and still inappropriate to commercial conditions found in most countries. With
the exceptions of China and Hungary, no replication or energy-savings impacts have been documented.
Prospects for replication and sustainability appear strongest in the China project, which is also
pioneering the resolution of key policy and legal issues needed for an ESCO industry. Several of the
projects appear to be increasing the familiarity and acceptance of ESCO approaches among industrial
clients, policy-makers and financters.

39.  Energy production or savings and installed capacities. Few energy savings impacts have
been quantified for this cluster, with the exception of the China and Hungary projects. Estimated lifetime
energy savings from approved subprojects under the China project amounts to 3.3 million tons coal
equivalent {mtce), or the equivalent to 2.2 Mt carbon emissions reduction,

60.  Business and supporting services development. Two projects have established new ESCOs
to work with industry and utilities to make energy efficiency investments. These ESCOs pilot business
models that are the first of their kind in these countries, and thus a major result of the projects are
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demonstrations of the viability of such business models. The Hungary project has sirengthencd the
capabilitics of 20 encrgy efficiency companies to market, asvess, and finance energy ¢fficiency projects.
The China project established three pilot private-sector ESCOs that have so far invesied $30 million m
150 projects using energy performance contracting models for the first time in China. The project i
also encouraging more widespread use of the ESCO business model throughout Chira, as more than 80
potential ESCOs have expressed interest in participating in a second phase of the project more than ten
additional ESCOs have already started operating. The Tunisia project established one £5C0 as a joaw
veniure between a Canadian ESCO and a group of Tunisian banks; aficr two years of operation, this
ESCO has completed 70 energy audits, made 35 proposals, and so far undestaken one investment
project. The Egypt project has supponted 70 industnal audits, with |2 sies curently employing the
audit results to implement a number of encrgy saving measures. The Egypt project has not yet resuked
in the development of a commercial ESCO model, although other developsnents in Egvpt, wnchading an
operating ESCO funded through the IFC/GEF SME program, suggest that commercial ESCO modets
can be viable.

6l.  Financing availability and mechanisms. Three projects in particular have expanded
financing availability. The Hungary project has piloted new financing mechanisms that have facilated and
the project’s “partial guarantees” {(provided on a 'first loss’ basis), to fund, on a ransaction-by-
transaction basis, an nitial six investiment projects valued at $1.6 million. The prosect has helped bower
the credit nisks and hence has demonstrated the financial viability of investment projects. The project
has also generated interest from most major commercial banks in Hungary, providing good foundations
for expansion via a recently approved [FC parallei investment program. [n the Egypt project,
commercial banks are lending to individual energy cfficiency projects. The China project has attracted
the interest of commercial banks m financing ESCOs, and increased their willingness o do so.
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Other Applications/Impacts

Projects with impacts ( vear of Council approval, year completed)

China Coalbed Methane UNDP 1991 1997
Poland Coalto-Gas World Bank | 1991

China Sichuan Gas World Bank | 1992
Mauritania Decentralized Wind UNDP 1992 1996
Jamaica Demand-Side. World Bank | 1993 1999
Management

Sri Lanka Energy Services Delivery | World Bank | 1996

Bulgaria Enerpy Efficiency UNDP 1996

62.  Summary: a collection of other applications, from coal-bed methane, gas pipeline leakage
repair, fuel switching, decentralized wind power, demand -side management, village-scale mini- grids,
and district heating efficiency improvements, have all shown significant impacts that could be replicated
on larger scales and used to inform ongoing and future GEF projects. So far, three projects, coak-bed
methane in China, decentralized wind in Mauritania, and demand -side management in Thailand, are
resulting in replication.

63.  Sri Lanka Energy Services influenced development of 80 village-scale mini-grids using smafl
hydro serving about 3500 people (using 500 kW total capacity). Seven of these schemes were
financed directly through the GEF project (totaling 70- 100 kW capacity), while the remaining ones have
been financed by intemational donors and local government.

64.  China Sichuan Gas made a substantial contribution to increasing gas reserves and gas
production capacity in Sichuan province, as well as improving safety afid environmental protection
throughout the province’s gas transmission network. The project increased the proven reserves from
400 bcm in 1993 to 554 bemn in 1998 and increased annual production capacity from 6.5 to 9.3 bem
over the same period. The project also helped to reduce pipeline leakages and inttoduced the process
of leakage detection and repair to the gas transmission company for the first time. The company hadn’t
realized the importance of pipeline monitoring and had to bring in new analytical tools and gain new
skills, including the establishment of a new pipeline monitoring and rehabilitation center. As a result of
the project, system leakage rates went from 3.6% in 1996 (the first time leakage had ever been
monitored) to 1.5% in 1998.

65.  China Coal-bed Methane created the China Coal-Bed Methane Corporation, which is
facilitating joint ventures and providing financing for exploitation of coal-bed methane. This project has
created new business infrastructure and supporting services to recover coal-bed methane. The project
demonstrated at three sites a number of techniques and technologies that Chinese coal mines can
employ to reduce atmospheric methane emissions and recover methane as a fuel, and held training
workshops at these sites. The project published a detailed assessment of China's coal-bed methane
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resowrces and strengthened national capacity to conduct such assessments routinely. More than 500
people were trained, from senior govermment policy makers to senior managers and engineers of coal
mining cornpanies. Several additional exploration and development agreements with forcign partners
have been negotiated since the project completed.

66.  Mauritania Decentralized Wind installed demonstration wind- electric systems for rural
ciectnification w19 villages with 90G bouseholds.  The project prioted sustainable senvice-delivery
madels (with cooperatives), rained local technicians, promoted consumer awareness, and developed
financing and wnstitutional capability for further development of small wind- electric systems. A second
phase, extending the expenience to 100 villages, has started with financing from the French government.

67.  Poland Coal-to-Gas promoted the conversion of small- and medium-sized boilers from coal 10
natural gas fuels. The project raised awarencss of the potential for coal-t0-gas conversions in Poland.
In particular, many of Poland’s environmental mvestment funds, like the Bank for Environmental
Protection, began to fund coal-to-gas conversions. In fact, a large coal-to-gas industry emerged i
Poland with many boiler conversions taking place using Polish government and private fmancing. The
project helped contribute to 2 greater awareness and prionty within the povernment fo address boiler
conversions nationwide. The project generated information, publicity, and promotion that mfiuenced the
thinking of boiler owners and financiers. In addition, the EU Phare program took note of the project
and began to develop simular projects for coal-1o-gas conversions in neighboring countnics.

68.  Bulgaria Energv Efficiency has conducted feasibility studies of several russcyal energy
efficiency projects, and a number of energy efficiency investient projects are now underway as a resul
of the capacity building and instintional development in the project. These projects involve a school,

v FACTORS INFLUENCING SUSTAINABILITY AND REPLICATION

69. A number of examples of factors that mfluence sustanability, both positively and negatively, can
be scen through the climate program study. A more complete synthesis and ongoing catalogwing of such
factors will be needed in the future. Given the carly development of the portfolio and limited examples
of replication so far, a discussion of the factors nfluencing replication is premature; rather, the Jesson on
“wndhrect mpacts and influences™ under Question #2 above addresses replication.
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Some examples of positive influences on sustainability:
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Demonstration of sustainable business models. “‘Demonstration of a viable busimess
model, whether that business is public, private, utility, or even permanently subsidized, is
key to achieving project sustainability and achieving the GEF programmatic objective of
transformung {or developing) markets for solar PV concluded the solar PV thematic
review. While no projects have yet to conclusively demonstrate sustainable business
models, two projects appear close. In S Lanka, a partnership between solar home
systems dealers and a rural microcredit organization appears to offer a sustainable
model for houschold purchases of these systems. In the Dominican Republic, the firm
Soluz Dominicana is close 10 demonstrating a “proof of concept™ for a business model
for serving up to 5,000 houscholds using a “fee- for-service™ approach.

“Market transformation” approaches. The market changes brought about by
Poland Efficient Lighting have been sustainable. Two years after the close of the
program, the market changes resulting from the project were still in place. Retail prices
of CFLs in Poland decreased by 34% in real terms and Polish CFL market experts and
manufacturers agree that the project was largely responsible for this dramatic price
decrease. The project helped increase sales volumes and manufacturer competition, and
the public education campaigns heiped increase consumer demand to the point where
the price decrease was sustainable. In Thailand, a refrigerator program appears to have
sustainably transformed the reftigerator markel. High efficiency refrigerators are now
the norm, and the highest level of efficiency became the dominant unit on the market as
early as the second year of the program. In fact, surveys show that a variety of energy-
cfficient appliances promoted through the Thailand project have sustained markets.
Customers have been highly satisfied with the reliability of the efficient products, which
suggests that the gains from the market transformation programs are not likely to be
reversed. .

Voluntary agreements with the private sector. Two of the Thailand DSM market
transformation programs (fluorescent tubes and refrigerator Jabeling) have had
sustainable impacts on the market. The voluntary agreement concluded between EGAT
and fluorescent tube manufacturers effectively and completely ‘washed’ the Thai market
clear of mefficient 12 fluorescent tubes. In 1994, when the program began, efficient
tubes had a 40% rmarket share, and by the end of 1995, the efficient lamps had
achieved a 100% market share.

Establishment or precedents of new legal frameworks. The ability of projects to
foster new legal frameworks, whose development might not have been possible in the
absence of the project (i.e., no need for lawmakers or administrators to consider the
legal issues raised by projects), is an important element of sustainability. For example,
the value of the China Energy Efficiency project may be as much about encouraging
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new legal precedents or contractual forms as it is about dwect energy efficiency
investments. The project is likely W set precedent for the legal accounting status of
ESCOs in Cluna. Such precedent is important for the future growth of the ESCO
industry in China, and was only possible afler the three pilot ESCOs had grown and
accumutated assets sutficient © warrant government scrutiny.  Second, the contractual
forms that the three ESCOs have used with their clients also came wxder government

5 ) auditor scntiny and created the need for the povernment 1o fomally classify these
types of contracts. Once a fepal ruling occurs, other future ESC(s and thewr clicres wall
face Jower nisks and preater confidence in applying the performance contracung models,
in establishing busmess plans, and in understanding the legal and tax unplhicabions of
performance contrcting.

71. A number of examples illustrate factors that can negatively influence sustainability:

I (a) Privatization of power uiilities supporting demand-side management. In Thailand,
the fate of the highly successful Demand-Side Management Office (DSMO) of the
national electric utility (EGAT), created under the project, is uncemain in the face of
EGAT’s planned prnivatizaon.  Thus despite impressive achievernents under the progect,
the main mnovation piloted by the project—ithe publicly-suppornted DSMO office
#self—may not be sustainable.

()  Skort-term power-purchase tariffs for grid-based renewable energy. A sustained
i market for small hydropower development under the Sri Lanka Energy Services
project is questionable given the way power-puschase tariffs were established. Tanffs
were tied to short-run avoided utility costs based on the intemational price of oil. In
1997 and 1998 tariffs were set at the equivalent of 5 cents’kWh and mini-hydro
development flourished.  However, because of the downtumn in oil prices i 1998-99,
o prices were only the equivalent of 3.5 cents’kWh in 1999. As a result, all development
i, essentially stopped in 1999, And this fluctuation has seriously hurt the longer-term

interest of private runi-hydro developess in Sn Lanka  “The low tanffs and unresolved
] dispwte [on tanifl calculation methods] have caused a deep shimp in mini-hydro
’ development” said a project status report in 2000.

)

© Consumer finance and rural business dependence on project resources. The
Zimbabwe Solar Home Systems project resulted in a greatly expanded network of
private dealers and 10,000 systems sold, but there are questions about how the
consumer credit will be sustained after the Agncultural Finance Corporation revolving
' fund winds down. Tlus fund is depleted, partly because of concessional tenms and
partly because of macrocconomic conditions.  Also in question is whether many of the
businesses established or strengthened during the project are sustainable. During the
project, businesses were dependent on the Project Management Office (PMO) for
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(d)

customers, credit, equipment subsidies, and even the equipment itself. Without the
PMO, some of these businesses have been unable to operate on their own and have
closed.

Project implementation arrangements that do not demonstrate business models.
The Ghana project was onginally designed to demonstrate a business model in which
the national utility would provide fee-for-service to rural households using solar home
systems (see Annex 2). At the conclusion of the project, the costs, service, cash flow
and management of these nstallations could be assessed in terms of the viability of this
mode!l from the utibity’s perspective. The demonstration of this business model could
alsc be used to convince other private companies to enter the market, which is an
explicit project objective.  But project implementation responsibility was transferred to

a “project” established under the Ministry of Mines and Energy early in the project

implementation. Although this office may succeed in mstalling and servicing a given
number of systems, given that it 15 under a government ministry subject to its rules and
regulations, demonstrating and judging business viability in a transparent commercial
manner 5 bound to be difficult, meaning that sustainability is seriously called into.
question.
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