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Dear Council 1v~cmot.r; 

The World Bank, as the Implementing Agency for the project entitled, Indl 
Energy Efficiency Project, has submitted the attached proposed project document tor 
CEO endorsement prior to final approval of the project document in accordance with 
World Bank procedures. 
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Over the next four weeks, the Secretariat will be reviewing the project document 
to ascertain that it is consistent with the proposal included in the work program approved 
by the Council in January 1998, and with GEF policies and procedures. .The Secretariat 
will also ascertain whether the proposed level of GEF financing is appropriate in light of 

Il- 
the project's objectives. 

If by May 3, 1998, I have not received requests fiom at least four Council 
Members to have the proposed project reviewed at a Council meeting because in the 
Member's view the project is not consistent with the Instrument or GEF policies and 
procedures, I will complete the Secretariat's assessment with a view to endorsing the 
proposed project document. 

Moharned T. El-Ashry 
Chief Executive Officer and 
Chairman 

Attachments: India Energy Eflciency Project 

- cc: Alternates, Implementing Agencies, STAP 
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TO: Mr. Mohamed El-Ashry, CEOIChairman, GEF 

FROM: Mr. Lars Vidaeus, GEF Executive 

EXTENSION: 34 188 

SURJECT: INDIA: Energy Efficiency Project 
Final Council ReviewICEO Endorsement 

1. Please find attached 75 copies of the Project Appraisal Document (PAD) for the 
Second Renewable Energy Project which includes the proposed GEF-financed Energy 
Efficiency Project for circulation to Council and your final endorsement. The GEF 
project was originally presented for work program inclusion as an indivdual 
document. When the Project Concept Document (PCD) was presented to the GEF 
Council for inclusion in the Work Program, for the benefit of the Council, the project 
documentation focused specifically on the GEF project. As per GEF Council 
recommendations to mainstream GEF project processing with Bank project 
processing, the attached PAD fully integrates the GEF project, Energy Efficiency, 
with the associated Bank project, Second Renewable Energy, in one package of 
documentation. 

2. The overall objectives and features of the Energy Efficiency project component as 
presented to the GEF Council in December 1997 remain unchanged. We have noted 
the comments received from the GEF Council Members and have addressed their 
concerns in the project design. These are summarized accordingly: 

3. Regarding concerns on IREDA's capacity to acquire, within the relatively short 
timeframe, the necessary skills and expertise on appraisal of energy efficiency 
projects and the need for IREDA to associate itself with strong partners in carrying 
out the project: IREDA has, among its current roster, more than six staff with 
academicand professional experience in energy audit and energy management. In 
addition, engagement of energy efficiency consultants is underway to assist IREDA 
in developing appraisal criteria to be applied to the initial set of loan applications for 
energy efficiency investment. The technical assistance, likewise, provides training 
and consultant support for strengthening IREDA's appraisal team. Under the project, 
IREDA will forge partnerships with experts in energy efficiency through its network 
arrangements with domestic and international technical organizations. As in its other 
business windows supported by the Bank, IREDA will set up a technical advisory 
panel consisting of leading practioners in the sector; this is in addition to the inter- 
ministerial Steering Committee established to ensure coordination with other energy 
efficiency programs. Coordination among bilateral donors would be promoted in 
implementing similar or complementary programs, e.g., USAID programs (Energy 
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Management Consultation and Training; Energy Conservation Applications) and the 
Indo-German Energy Efficiency Project for industry (G-EEP) being implemented by 
GTZ. 

4. Selection criteria regarding ESCOs and beneficiaries of technical assistance will be 
developed with the assistance of consultants engaged by IREDA and be disseminated 
during business meetings with various stakeholders as well as through lREDA's 
regular public information modes. In particular, rather than duplicate efforts already 
underway through various donor-supported programs for building technical capacity 
to develop projects upstream, emphasis of the TA will be on transforming identified 
projects into bankable business transactions which would attract investor interest. 

5. LMonitoring and evaluation arrangements of project implementation will be pursued 
consistent with principles agreed between the Bank and IREDA and are spelt out in 
the PAD. In addition, a system for monitoring GHG abatement resulting from the 
project, as well as for assessing the sustainability and effectiveness of GEF's 
intervention in catalyzing the ESCO business in India, will be developed and 
implemented. Independent monitoring will be done through third party reviews of 
project performance. 

6. Regarding the need for more information on the status of energy efficiency in the 
various sectors in which the project would be implemented, latest available 

r -  information has been incorporated in the PAD. Data for industrial, agricultural and 
domestic/commercial sectors are based on an on-going sector work as well as from 
studies associated with the state power sector restructuring projects being financed by 
the Bank. 

7. In view of the above, we request that the revised project document be endorsed by 
the GEF for final approval by Bank management. Please send me a copy of your 
outgoing letter for our records. Many thanks. 

Attachments 

cc: Messrs./Mmes. King, Ahuja, Rittner (GEF); Mikitin, Broadfield, Elliott, Feinstein 

.- (ENVGC); Lim, Chassard (SACIN); McKechnie, Manzo, Nyman, Ziff (SASEG); 
Ahmed (LEGSA); Perera (LOAAS) 
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A: Project Development Objective 

1. Project devefoprnent objectives and key performance indicators (see Annex I): 

a) Augment power supply through environmentally sustainable small hydro investments; 
b) Mobilize private sector investments in small-scale renewable energy power projects; and 
c) Promote energy efficiency and demand-side management (DSM) investments . 

The Global GEF objectives are to enhance and sustain improved end-use energy efficiencies m :quent 
reduction in carbon emissions. The key project concept is to catalyze an energy efficiency ser~lcc;~ Industry in 
India by addressing market development barriers and helping develop entrepreneurial initiatives including the 
formation of Energy Service Companies (ESCOs). 

B: Strategic Context 

1 a. Sector-related Counhy Assistance Strategv (C4S) god supported by the project (see Annex I): 

CAS document number: 1724 1-IN dated December 19, 1997; Date of latest CAS discussion: January 15,1998 
The project directly supports the CAS objectives of reducing infkstructure bottlenecks and promoting 

private sector development in the energy sector. , Specifically, the.project supports establishment of policies and 
incentives for private investment in small scale power generation and helps mobilize private investments by 
providing tenn financing through a' financial intermediary. 

The project also supports the CAS objective of ensuring environmental sustainability in the energy sector by 
exploring renewable energy and energy efficiency strategies. The initiative is in accordance with the India 
Compact which calls for the Bank to assist the Govemment to implement priorities identified in its National 
Environmental Action Plan (NEAP 1993), including development of the Alternative Energy Plan. 

b. GEF Operational Strategymogram Objective addressed by the project: 

The proposed project is fully consistent with GEF Operational Program No. 5 on removing market barriers to 
large scale application and implementation of energy efficiency services, products and technologies. Preliminary 
estimates emerging from analysis of fourteen pilot energy efficiency investments (three ESCO-based, one utility 
DSM, and the balance 12 industrial energy efficiency projects) indicate a total carbon avoidance of 0.76 million 
tons at an incremental cost of US $6.6 per ton of carbon avoided. Based on studies prepared for a number of 
states, the size of the ESCO market in India over the next 10 years is estimated at $425 million. Although the 
project directly supports less than 5% of this potential, if it successfully catalyzes India's ESCO market involving 
a potential carbon savings of 6.3 million tons, the incremental cost of carbon avoidance resulting from this 
proposed GEF intervention becomes as low as $0.79 per ton of carbon. 

2. Main sector issues and Government strategy: 
India's power industry is characterized by inadequate and inefficient power supply with peak capacity and 

energy supply shortages exceeding 20% and lo%, respectively. The bulk of capacity additions in power supply is 
expected to come from coal-fired stations supplemented by hydroelectric power development and medium-sized 
diesel or naphtha-based plants. However, fossil-based power has environmental repercussions relating to 
emissions of suspended particulate matter (SPM), sulfur dioxide (SOz), nitrous oxide (Nw, carbon dioxide 
(COz), and other gases. Large hydro power plants could lead to loss of forests, wildlife habitat and biodiversity 
and most importantly, the displacement of people. Cognizant of the need for environmentally sustainable energy 
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investments, the Government is accelerating the development of the country's renewable energy resources so as 
to increase their contribution to power supply. 

Carbon dioxide from commercial energy consumption in India has grown at 5.9% per year since 1950, 
making India the 6th highest national contributor to &reenhouse gas (GHG) emissions. Over this period, total 
emissions increased 10.4 times, and per capita emissions increased almost 4 times. GHG emissions in India 
continue to result largely fiom coal combustion with coal contributing 87% of the emissions in 1950 and 71% in 
1991; at the same time the emissions fiom oil-based activities increased from 11% to 22%.1 In an EISIAFOS 
Reference scenarioz, carbon dioxide emissions are expected to increase roughly six-fold from 359 MMT in 1985 
to 2,273 MMT in 2025. Per capita emissions, however, are relatively low with India trailing behind fourteen 
other countries having the highest total emissions. Per capita emissions in 1991 were -4% of the U.S. value. 

On the demand-side, inefficient pricing and a variety of market and non-market barriers to energy efficiency 
have contributed to the inefficient end-use of electricity and thermal energy. This inefficiency exacerbates the 
energy shortage situation. Energy pricing reforms emerging fiom restructuring of the power sector at the state 
level is expected to heighten consumer awareness of the need for energy conservation. However, many 
consumers in the industrial and commercial sectors who already pay high prices (above the cost of supply) 
continue to under-invest in energy efficiency. Thus, while the technical and economic potential for improving 
energy efficiency and thereby reducing carbon emissions in India is sizable, a host of bamers exist to capturing 
this potential. The barriers include: 

Financial constraints : (a) The discount rate gap in India distorts the market against investments in energy 
conservation measures. The market generally favors expansion of power supply and industrial production 
capacities, and subjects energy conservation investments to implicitly higher discount rates of 25% to 50% as 
compared to traditionally acceptable returns of 14% to 20%. This large discrepancy in discount rates used has 
led to an emphasis on fust-cost minimization andlor short payback period. (b) Cost of energy-eficient 
equipment in India is high, and there is limited competitive pressure to reduce costs, although with 
liberalization, this constraint is slowly receding. (c) Power supply is unreliable, and electricity prices are set 
below generation costs , particularly in the agricultural sector. 

Technical constraints include: (a) long in-service life of equipment and utilization of used (second-hand) 
equipment; (b) limited availability of efficient equipment and components; (c) the manufacture of inefficient 
products in the small-scale sector, and (d) end-users' aversion to taking risks associated with new 
technologies. 

Institutional and Policy constraints : (a) DSMIenergy efficiency planning and evaluation skills are not 
adequately developed in several key institutions, viz. industries, utilities, commercial businesses and financial 
institutions. (b) Utilities which would have to rule on the prudence of utility DSM investments have little in- 
house experience in implementing DSM programs. (c) Financial institutions are constrained by the relatively 
small size of investments involved and the lack of in-house expertise to assess reliability of energy bill savings 
that would enable loan repayment. (d) There is a general absence of energy efficiency service providers, 
specifically ESCOs, and this has stymied the effort to move beyond energy audit studies into actual 

Source: Global, regional and national C02 emissions. pp. 505-584; Marland G., RJ. Andres and T.A. Borden. 1994 

Scenarios developed by the Energy and Industry Subgroup (EIS) and the Agriculture, Forestry, and Other Human Activit! 
Subgroup (AFOS) of the Response Strategies Working Group (RSWG) of the IPCC. 
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implementation, particularly among the small and medium-sized f m s .  Risk sharing mechanisms by third 
h party investors are unknown. 

Government Strategy 

To stem the shortfall in power supply and deterioration in electricity services, the Government issued policy 
incentives to encourage entry of private sector investments. Selected states are restructuring their power sectors, 
including establishing independent regulatory agencies, so as to create an attractive investment environment. 

The Government considers the accelerated development of the country's renewable energy resources and of 
energy efficiency programs as priority thrust areas under India's National Environmental Action Plan (NEAP). 
The Ministry of Non-Conventional Energy Sources (MNES) administers one of the largest renewable energy 
programs among developing countries. In 1987, the Government established the Indian Renewable Energy 
Development Agency Limited (IREDA) under the administrative purview of the MNES. IREDA was given the 
dual mandate of promoting renewable energy technologies and of providing financial support to investments in 
the sector. Recognizing the opportunities afforded by private sector participation, MNES is giving greater 
emphasis to power generation from renewable sources and in mainstreaming the technologies into the commercial 
markets through IREDA's operations. At the state level, following the initiatives taken in the southern region, 
other states have recently established policies and incentives, including wheeling and third party sales 
arrangements, specifically intended to attract private sector development of small hydros as well as of other 
small-scale renewable energy power facilities. 

The Government is pursuing a long-term strategy to disseminate information to end-users on opportunities 
and technologies for energy efficiency improvements. The strategy has focused on energy audits and information 
dissemination programs in the industrial sector operated by public sector institutions such as the National 
Productivity Council, the Petroleum Conservation Research Association, the Industrial Development Bank of 

, - India (IDBI) and the Energy Management Center (EMC). 
Tax incentives for energy efficiency investments are available, most notably a 1 0 W  depreciation allowance 

for certain categories of energy-saving equipment. Government has also supported limited financing for energy 
efficiency investments in the industrial sector through IDBI. In the Ninth Plan, Government plans to allocate 
Rs.1320 million (US $37 million) towards a national energy efficiency program aimed at strengthening policy 
formulation, developing energy efficiency auditing services, and training at the central and state levels. 

3. Sector issues to be addressed by the project: 

a. The project supports government initiatives to reduce power supply shortages and reduce greenhouse gas 
emissions through environmentally sustainable investments. It will mobilize private investments and 
management resources in small scale power generation by tapping the country's vast hydro resources. It is 
estimated that India has a potential of 10,000 MW of small hydro capacity; however, its development is 
dependent on the ability of entrepreneurs to build the plants in a cost effective manner so as to yield sufficient 
financial returns. To date, about 500MW has been commissioned, with another 500MW underway, including th~ 
125MW capacity being financed by IDA through the on-going project with IREDA. There are 600 small hydro 
schemes with an aggregate capacity of 1,580 MW which have been identified in nine states, with more sites being 
identified elsewhere. Two-thirds of these sites are being offered by the states for development by the private 
sector. The project will support the renewable energy development programs launched by the states through 
dissemination of best practices on incentive regulation, grid inter-face arrangements, pricing and delivery 
mechanisms and by making available requisite financing resources. It will assist private sector to better 
understand the business risks associated with small hydro development including marketing and sales to third 
parties. The project will also provide a basis for state govemments to create a policy environment that would 
encourage the setting up of viable utility businesses that would extend energy services to the rural areas and 

f^ remote comrnr-;+;-- 



Project Appraisal Document 
Country: India 

Page 5 
Project Title: Second Renewable Energy Project 

b. The project will strengthen the national energy efficiency program by providing capital for energy efficiency 
services, equipment and devices and promote business arrangements that would lead to reduced transaction costs 
and risks. Specifically, the project will help overcome the barriers to investment in energy efficiency by: (i) 
improving domestic capacity to promote and implement private sector initiatives in energy efficiency; (ii) 
mitigating the costs and risks of developing and investing in smaller projects; (iii) disseminating information on 
best practices in implementing energy efficiency services, technologies and cost recovery mechanisms; and (iv) 
providing medium-term loan and lease facilities. 

4. The Indian Renewable Energy Development Agency Limited (IREDA): Development Sbafegy 

To attain the Government's objective of accelerating the largescale utilization of renewable energy sources, 
financing of alternate energy technologies and systems has to be mobilized. Cognizant of the reluctance of 
Indian financial institutions and commercial banks to assume the technological, business and financial risks 
associated with renewable technologies, IREDA was established in 1987 to finance pioneering investments and 
promote further technological improvements in the sector. IREDA's mandate is to catalyze the creation of larger 
markets for renewable energy technologies, thus lowering investment risks and costs. IREDA mounts technology 
promotion campaigns and offers entrepreneurial development training to foster investor interest in the sector. At 
the same time, IREDA nurtures proven and near-commercial technologies by financing, initially under 
concessional terms, business-oriented technology applications. And as the demand for the technology grows, 
IREDA subsequently adjusts its financing terms to approach market interest rates. By so doing, IREDA helps 
bring these technologies into the commercial mainstream with the end in view of encouraging other financial 
institutions and investors to include renewable energy in their regular lending and investment portfolio, 
respectively. IREDA's operations represent a unique experiment in commercialization of renewable energy 
which other countries are now looking at replicating. 

, - IREDA recently completed its fust decade of service dedicated to the promotion, development, and financing 
of renewable energy technologies in India. Altogether, it has heed some 837 projects in the areas of wind 
energy, solar photovoltaic, small hydro, bio-gas, co-generation, briquetting, agro and solid waste power, bio- 
methanation, improved stoves, and solar thermal. Starting from a small fmancial resource base (capital and 
borrowings) of Rs 43 million and annual lending program of Rs56 million, the Company has successfully 
parlayed its operations into a multi-million rupee business. By 1997, IREDA's resource base reached Rs 6,197 
million with an annual lending program of Rs3,287 million. Annual pre-tax profit earnings rose from Rs 1.5 
million to Rs 205 million over the decade. During the last five years, disbursement levels doubled annually, 
profit increased at an average annual rate of 73%, assets by 67% and equity and reserves by 59%. 

Since 1993, Bank and GEF support through the Renewable Resources Development Project (Cr. 2449-IN, 
GET28633-IN) helped propel IREDA to its leadership position in developing market opportunities for renewable 
energy in the private sector. Due to the success of IREDA in promoting investor interest in various renewable 
energy technologies, the Agency is now attracting financing fiom other multilateral and bilateral sources. As an 
example, the wind generation program launched by IREDA with IDA and GEF support catalyzed over 900 MW 
of new capacity in India, way above the project target of 85 MW. DANIDA, ADB and export creditors have 
since provided additional financing for wind generation. In addition, ADB is supporting bagasse co-generation 
and bio-methanation applications through IREDA, and KfW and OECF , among others, have expressed interest to 
work with IREDA in financing various renewable energy investments. 

IREDA's operations in the next five years is projected to expand four-fold. To retain its competitive edge, 
IREDA will have to work fiom a solid fmancial footing, keep up with latest technological developments and 
continue to pursue sound and flexible business principles. Its financial asset base is expected to grow by more 
than 20% annually, which will have to be matched by a parallel growth in funding. IREDA's equity base will 
need to be strengthened to avoid the Company having to rely heavily on borrowings. Bank/IDA assistance is 
estimated to account for 20% of IREDA's borrowings. Recognizing the Government's limited budgetary 

rA resources, and given the private sector thrust in creating a large scale market for renewables, involvement of 
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Indian Financial Institutions (IDBI and ICICI) and private strategic investors in IREDA's equity base is being 
explored. Under the project, a plan for the diversification and expansion of IREDA's shareholdings will be 
formulated and its implementation initiated. IREDAYs Board has agreed, in principle, to such diversification. 
IREDA has explored the concept with the IFIs and has received initial favorable response. Moreover, the 
participation the private banking arm of multilateral institutions, such as the IFC and ADB will also be explore( 
The comprehensive portfolio and financial performance audit based on international standards, which IREDA 
will be commissioning under the project, will measure the business risks faced by IREDA and prepare the 
groundwork for IREDA's equity diversification. 

C: Project Description Summary 

I. Project components (see Annex 2 for a detailed description and Annex 3 for a detailed cost breakdown): 

The project is a follow-up Bank lending operation with IREDA to expand the small hydro program beyond the 
southern region and to include innovative types of small hydro schemes. In addition, the proposed project will 
support a new initiative within IREDA to promote and finance the delivery of energy efficiency services and 
equipment, implementation of DSM schemes, and development of energy service companies (ESCOs). 

a. The Small Hydro component will finance 200 MWs of small hydro investments by the private sector, with 
focus on the following types: (i) canal-based and dam toe schemes; (ii) run-of-river schemes; (iii) rehabilitation 
andor upgrading of old plants; (iv) use of tail ends of cooling water systems of thermal power plants; and (v) 
stand alone micro-hydro schemes. It is envisaged that about 80% of the schemes would fall into categories (i) 
and (ii) ranging in size from 1MW to as large as 20 to 25 MW. Irrigation canal-based and dam-toe schemes are 
already being demonstrated to be relatively low-risk and cost-effective under the on-going IDA operation with 
IREDA. Under the Second Renewable Energy project, the loan window will also be opened to other types of 
small hydro initiatives to test the business risks and opportunities surrounding these transactions. Accordingly, 
financing will be made available for the development of run-of-river schemes in hilly areas, rehabilitation of old 
plants, and installation of off-grid systems in remote rural areas. While some of these initiatives involve more 
risks and are less economically attractive, the experience gained will serve as important input in mapping out a 
strategy for decentralized energy options for rural communities. The project is thus envisaged to result in 
assisting the states and private entrepreneurs in designing rural energy initiatives that would feature partnerships 
between private investors and user communities as well as embody appropriate service standards and cost 
recovery mechanisms. 

b. The Energy EflciencyLDSM component will f~nance investments associated with: (i) design, development 
and implementation of integrated energy management services operated by ESCOs and end-users on a 
performance guarantee basis; (ii) purchase and installation of energy efficiency andlor load management devices 
and systems; (iii) production of energy efficient equipment; and (iv) end-user participation in SEB-and other 
utility-sponsored DSM programs. 

End-user specific energy efficiency equipment installations involve the purchase and installation of a 
variety of energy efficiency andlor load management devices and systems. These represent schemes from among 
a wide spectrum of end-users in the commercial, industrial and institutional sectors. The end-use technologies 
cover efficient motors and motor-driven equipment, refrigeration, industrial cogeneration, boilers and steam 
drives, efficient lighting and a variety of thermal devices and electrical control equipment designed to reduce 
plant energy use. The size of the capital cost of the project is likely to vary from $25,000 to $250,000. 

The ESCO-defined energy efficiency services will involve contractual partnerships with end-users. The 
ESCOs will avail of IREDA financing and implement integrated energy efficiency solutions in end-users' 
facilities under performance-based contracts. This will involve complete turnkey package of energy efficiency 
services including energy auditing, feasibility study preparation, performance contracting, brokering financing, 
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specialized contract documents, and marketing. The ESCOs will be most effective in delivering energy 
7 efficiency services to large industrial and commercial end-users with large and stable energy loads such as 

continuous process paper, steel and chemical industries. Major electrical energy efficiency measures would 
include cogeneration, load management controls, efficient motors, pumps and compressors and vapor absorption 
refrigeration. On the thermal side, key investments would include efficient boilers and furnaces, advanced 
combustion control systems, efficient steam systems, waste heat recovery and energy substitution. Investments 
involved will typically range from $250,000 to $1.0 million. The indicative pipeline of such schemes covers 
steel, chemicals and distilleries industry. 

The Technical Assistance component will finance the following: (i) pre-investment activities aimed at 
developing a sustainable pipeline of energy efficiency investments, preparation of standard bidding documents 
for procuring ESCO services, operational and business development modules and information dissemination; (ii: 
establishing in-house capacity within IREDA to appraise, supervise and promote energy efficiency services and 
schemes; (iii) assisting participating states in promoting end-use efficiency including development of 
appropriate policy incentives; and (iv) training of public and private sector energy and industry officials and staff 
on energy conservation and DSM. 

The GEF-financed TA will support the incremental costs associated with preparatory and project 
development and design activities. The key preparatory activity will involve mapping a strategy for investment 
planning and business development that will identify, characterize and prioritize energy efficiency/DSM projects 
and programs in terms of sectors, investments, customer response and interest, national economic and 
environmental goals. Supporting activities include publicity and promotional campaigns that will disseminate 
information on project guidelines and financing, development of ESCO proposals, and formulation of 
appropriate evaluation criteria. A national survey is planned to collate and synthesize information related to 
energy efficiency business development and investment including the identification of potential partners to foster .--- the implementation of the TA program.. 

Major project design and development activities will include: a) provision of technical assistance 
(consultant) services on project proposal development, appraisal, procurement, quality assurance and 
monitoring/evaluation of projects; b) development of standard bidding documents for procuring ESCO and end- 
user defined energy efficiency services, equipment and installed system financing; c) preparation of operational 
manuals detailing the procedural guidelines and terms and conditions of IREDA's line of credit for energy 
efficiency business investments; d) preparation of business development modules to enable promoters and 
developers evaluate and prepare business proposals (typically these will focus on risk assessment and analysis o t~  
energy efficiency1DSM projects, ESCO financing models, market assessment of energy efficient technologies, 
and monitoring and verification protocols for energy savings); and e) dissemination of information on energy 
efficiency solutions to enterprise managers, developers/investors, energy consumers and others. A key focus will 
be on entrepreneurial development of prospective private sector energy efficiency service providers. 


















































































































