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India's vision for the 21" century is centered on accelerating economic growth through consensus 
building within a democratic framework The energy, power and irrigation sectors have been 
accorded importance in the future, with the state governments and public/private entities playing 
a key role in investment planning and ownership, as opposed to the central government T h s  
transition in responsibility is matched by an emphasis on programs that address the efficient 
supply and use of energy, particularly electricity 

The following discussion descnbes recent trends in the power, financial services, industnal, and 
the efficient end-use equipment sectors Subsequent sections describe the role of USAID, the 
World Bank and Asian Development Bank in India's power sector, as well as recent energy 
efficiency trends in other countries 

The Power Sector Inadequate and inefficient power supply characterize India's power sector 
Overall, peak capacity and energy shortages are estimated to be over 20% and 15%, respectively 
(in individual states such as Haryana, these shortages are as hgh  as 30-40%) 

Transmission and distnbution (T&D) losses are quite substantial in India compared to other 
countries ' Historically, T&D investments have lagged those in power generation, resulting in the 
distribution network's under-performance Recent studies show that at least 1-2% of national 
GDP is lost because of poor quality or unavailable energy 

Supply-side problems have been exacerbated by inefficiencies on the demand side On the 
demand side, inefficient pncing and a vmety of market and non-market barriers to energy 
efflc~ency have resulted m the h~ghly inefficient end-use of electnc~ty 

1 According to officlal estimates, In 1980-81 T&D losses accounted for 20 6% of the total electrlclty available, 
In 1993-94 the losses are reported to be 21 4% Commercial (or non-technical) losses (e g pilferage) 
accounted for a significant portlon of these losses Source Power & Energy Dlv~s~on, Planning Commission, 
Government of India Annual Report on the Workrng of SEBs & Electrzczty Departments February 1997 



The sector is plagued by major revenue shortfalls due to low tmffs, heavy cross-subsidies, and 
extremely poor collection performance The share of the domestic and agriculture sectors in total 
power sales increased from 27 4% in 1984-85 to 47% in 1995-96, whle that of industry declined 
from over 50% to about 35% Ths  has unplications for the profitability of the state electricity 
boards (SEBs) because the tmffs for the agnculture and domestic sectors are lower than the cost 
of supply * For instance, although the agricultural sector accounts for 38% of the total electricity 
use in Andhra Pradesh, the revenue realized on agncultural electricity sales is barely 3% of the 
total The sector's heavy reliance on increasingly tight state budget resources has constrained 
power expansion and systems upgrading 

The cause of this situation (which is now mversally recogmzed by Indian policy makers) is the 
pervasive politicization of many decisions affecting a majonty of Indian SEBs' operations and 
expansion, and the attendant lack of a commercial outlook in their functioning Most states have 
regarded SEBs as extensions of the government and exerted influence over thelr tmff, 
operational, personnel, procurement and investment decisions to advance their own political 
objectives As a consequence, SEBs have been required to charge low tar~ffs to agricultural and 
residential consumers, and to undertake activities on behalf of the state governments wthout 
proper compensation 

The 1991 Government of India (GOI) reforms specifically targeted India's power sector, whch 
resulted in a senes of legislative changes that allowed the entry of foreign independent private 
power into the country Since then, more than 6 GW of capacity have been added nationwde, 
and 11 privately owned power stations selling to the gnd have been commissioned, with a total 
generation capacity of nearly 2,000 MW More than 1,400 MW of majonty foreign owned and 
developed projects will be operational by the end of this year, and another 4,300 MW are under 
construction The entry of independent power producers has also forced the government to 
evaluate a number of other related sectors more closely the fuel sector (imports of naptha and 
coal are possible), the financial sector (a number of new concepts such as project finance have 
been mainstreamed), and the transport sector (transportation arrangements are now pemtted) 

In the last five years, USAID, the World Bank and other donors have made the design and 
implementation of energy efficiency and demand-side management a pnority at utilities and 
among end-users These efforts have led USAID to develop supply- and demand-side energy 
efficiency efforts focused on implementation at public (The National Thermal Power 
Corporation as well as SEBs such as Haryana State Electrrc~ty Board) and pnvate utilities 
(Ahmedabad Electricity Company and the Bombay Suburban Electricity Services Company) 

2 Ibld 
M~nistry of Power, Investment Promotion Cell, March 9, 1998 



The Financial Services Sector Three all-India term-lending institutions (ICICI, IDBI and IFCI) 
with total assets in excess of $25 billion dominate India's term lending market They provide 
medium- and long-term financial assistance to the prlvate sector for new, retrofit and expansion 
projects Both ICICI and IDBI have expenence wth  energy efficiency and R&D-based venture 
capital (e g , USAID'S PACER Project) 

However, the rise of commercial banks, urban non-bank finance markets, and the rural credlt 
system can help expand the energy efficiency market The urban non-bank finance market 
consists primarily of finance, hre-purchase, and houslng finance compames Their mostly 
consumer onented market has expanded very rapidly and now captures more than 10% of total 
deposlts in the banlung sector 

The changes in the Indian consumer sector have been most dramatic Reduced import tanffs, 
rising incomes, and the increase m consumer financing have opened a number of marketing 
channels and financing methods previously unavailable to producers and providers oi energy 
efficiency services The equipment leasing market is estimated at $500 million and is growing by 
at least 12% annually The number and depth of credible players is large, but some consolidat~on 
has occurred due to regulatory pressures 

The Industr~al Sector W l l e  the government has placed a good deal of importance on the 
industrial manufacturing sector by providing it wth  specific growth incentives, the services 
sector has contributed more to GDP Industry grew by 5 5% between 1975-1985 and 6 7% 
between 1986-1 996, w th  a peak growth of nearly 13 6% in 1995 Despite these growth rates, the 
industnal sector is constrained by poor infrastructure, difficulty in accessing efficient production 
technologies, ineffectwe management, hlgh factor prices, and labor rlgld~tles 

% of GDP 

Industry 

Manufacturrng Sector 

Servlces 

Source The World Bank, Country Assessment Study, December 1997 

1975 

16 7 

35 8 

1985 

17 9 

38 1 

1995 

19 7 

42 1 

1996 

20 1 

43 



With the de-licensing of the industrial sector, market forces are increasingly felt in such 
industnes as steel, petrochemicals and automobiles Investment in new, efficient plant and 
machinery has occurred, but has lagged that elsewhere in Southeast Asia Further, large sections 
of the industrial sector remain unaffected by tmff reductions, imports and improvements in 
manufactur~ng technology This trend is especially true in the cottage and small- to medium-size 
industrial enterpnses 

The Efficient End-Use Equ~pment Sector Despite years of oil and electricity conservation 
efforts, India's electricity intensity (the electricity consumed per unit of GDP produced) remsuns 
very hgh  - for 1996197 it was 0 91 kWh/US$ of GDP Ths  intensity is one of the highest in 
developing Asia and almost twice that of Taiwan and Malaysia 

Until now, superior quality end-use equipment (such as lighting products, pumps, motors, 
compressors, furnaces, sur-conditioners and refhgerators) has not generally been available in 
India, whch has imposed a severe constraint on the provision and efficient use of energy, 
particularly hydrocarbons and electncity Compounding h s  problem has been the entry of 
cottage and small-scale enterpnses that manufacture electncal and electromc equipment (e g , 
ballasts, fractional hp motors, appliances, burners, lulns, heaters) 

Many of these manufacturers produce goods that are not branded or certified wth  respect to 
performance, energy consumption, safety and reliability - their major selllng point is their low 
capital cost and quick repsur response time Also because they lack economies of scale in 
production, the owners are often unable to invest in proper manufacturing and testing facilities 
These trends have made significant contributions to the poor performance of a high proportion of 
the end-use equipment currently in service They have also contributed to the other problems 
faced by the present transmission and distribution system, especially high harmonic content and 
hgh  reactive energy losses 

1 2 USAID OPERATIONS IN THE INDIAN POWER SECTOR 

USAID's technical assistance to the Power Finance Corporation, state electncity boards, and 
pnvate power companies has helped leverage millions of dollars of loans from the World Bank 
and the As~an Development Bank Specifically, techmcal assistance to the Government of India 
for the development of standardized legal and financial documents, and tralnlng in support of 
regulatory and policy reforms, have helped open the way for millions of dollars of potential U S 
investment in private power generation USAID grants and technical assistance aimed at 
supporting renewable energy technologies have contributed to an increase in the share of power 
generation from renewable energy sources from 0 2% of total power generating capacity in 



March 1994 to over 1 % in March 1996 The signing of partnershp agreements between leading 
Indian and U S power utilities under the USAID-funded Utility Partnershp Program has 
established a long-term mechamsm for transfer of U S technology and experience to Indian 
utilities USAID assistance also facilitated the signlng of the first small hydropower purchase 
agreement between the Uttar Pradesh SEB and a pnvate hydro power consortium lead by a U S 
hydro power developer, paving the way for rapid development of 10,000 MW produced by small 
hydro power plants in India 

USAID has three major activities focused on acheving increased financial and environmental 
sustanability in the energy sector Worlung wth  major development banks, the Energy 
Management Consultation and Tramng (EMCAT) project uses a combination of techmcal 
assistance and training to address the cntical issues affecting the Indian power sector identifying 
and supporting policy reforms related to power sector regulation and restructmg, mcreasing 
investments in energy efficiency and demand-side management, and promoting innovative 
financing of energy efficiency projects The Program for Acceleration of Commercial Energy 
Research (PACER) works through a major development financial institution to provide 
conditional grants for market-dnven research to develop energy-efficient and renewable energy 
technologies that have potential for near-term commercial success The Greenhouse Gas 
Pollution Prevention Project (GEP) comblnes the strengths of Indian industry with the 
technological prowess of the Umted States to reduce greenhouse gas emissions by facilitating 
investments in advanced coal combustion technologies and bagasse cogeneration, and providing 
specialized techmcal assistance for efficiency improvement in existing coal-f~ed power plants 

1 3 WORLD BANK OPERATIONS IN THE INDIAN POWER SECTOR 

During the 1980s and early 1990s' the Bank followed a three-pronged approach in the power 
sector 1) support to central government-owned agencies as a means of effecting sector-wide 
improvements, 2) financing the investment needs of a number of SEBs, and 3) financing existing 
pnvate power utilities The success of t h s  strategy was mixed The techmcal and financial 
performance of central and pnvate utilities was generally satisfactory, but efforts to revitalize the 
inst~tutionally weak SEBs proved infeasible Admittedly there was no effective mechanism to 
eliclt their cooperation or enforce compliance wth  the Bank's legal covenants, specifically those 
related to pncing and tmff structure Three loans to SEBs were canceled Only $400 million was 
actually disbursed out of the total commitment of $1 8 billion to SEBs from FY84 to FY93 

In the early 1990s it became evident to the Bank that in the absence of major structural and 
regulatory reforms, particularly at the state level, improvement in SEB performance was neither 
possible nor sustainable A concerted effort was made in 1993 to address the root causes of 
SEBs' lack of creditworthness In October of that year, a collaborative GOIIBank in~tiative was 
launched at the conference on Power Sector Reforms The GO1 subsequently sought Bank 
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assistance to prepare State Power Sector Restructuring (SPSR) projects in Bihar, Haryana, 
Rajasthan, Uttar Pradesh and Orissa Of these, only Orissa's reform program reached a stage of 
readiness for Bank financing in the FY95-97 penod (the Onssa SPSR loan for $350 million was 
approved by the Bank's Board in May 1996) In January 1998, the Haryana SPSR was approved 
under the Bank's new lending mechmsm, the Adaptable Program  endi in^^ (APL) instrument 
The first Haryana APL is for $60 million and is expected to cumulatively amount to $600 mlllion 
over the next ten years 

Currently the states of Andhra Pradesh and Karnataka are among the most likely to adopt and 
pursue sector reforms Progress in the states of Bihar, Uttar Pradesh and Rajasthan has been 
sporadic 

Advanc~ng DSM in State Power Sector Reform Programs Even wth  the implementation of 
the planned reforms, transmission and dlstnbutlon upgrades, and the purchase of additional 
power from independent power producers (IPPs) and centrdregional utilities, the unsatisfied 
demand for electnclty in most Indlan states will persist for many years Any demand-side 
efficiencies, load shape modifications, or increases in cogeneration that can be achleved cost- 
effectively through DSM programs w11 be beneficial to Indian SEBs and their successors 
Recognizing th~s, the Bank decided in late 1994 to explore the commercial possibility of DSM 
Investments as a component of the SPSR program The goals of the SPSR's DSM programs IS to 

generally improve electncity availability by reduc~ng losses and improving overall efficiency 
across all sectors (e g , industrial, agricultural, cornrnercial/residential, municipal) and time 
periods through end-use customer electncity efficiency 

keep the load shape as flat as possible dmng the removal of curtailments, through the use of 
efficiency measures for selected customers, innovative tariffs and other load management 
measures 

utilize customers' on-site generation (including cogeneration) to reduce power shortages and 
add power quality equipment (capacitors, transformers, and voltage regulators) to improve 
power quallty 

4 The APL IS the new approach to support power sector reforms Wlth the APL, the Bank wlll enter Into a 
long-term agreement wlth the state, lndlcatlng ~ t s  readiness to prov~de financ~al assistance to support far- 
reachlng reforms over an extended perlod An initla1 small loan wlll be extended to Initlate the reform process, 
Implement crit~cally needed Investments, strengthen polltical ownership and bulld wider publlc support for the 
program Subsequently, a serles of larger loans w ~ l l  be prov~ded based on the progress ach~eved In 
implementing the reform and Investment program 



increase revenues by using savings fiom low-tmff sectors to meet unsatisfied demand in 
high-tanff sectors 

The Bank has sought to acheve these broad DSM program goals through a variety of energy 
efficiency and DSM activities The actual mix of the DSM program elements vanes fiom state to 
state and utility to utlhty, depending on their charactenstlcs, including consumption by sector, 
SEB load shape charactenstics, and the nature and profile of energy efticiency service providers 
available 

The Bank's Exper~ence In DSMLEnergy Effic~ency m Ind~a Over the past few years, the 
Bank has been developing mvestment projects in energy efficlency/DSM in several states as part 
of the SPSR program Its approach involves creatmg the techtllcal and mstltutional capacity I 

within a utility to develop, design and Implement DSM projects in end-user facilities, create a , .r 
load research function and organization, develop and Implement fast-track DSM pllot 
demonstrations, and design appropriate financial intermeQation structures and procedures I 
The DSM project development process is part of the project identification and preparation 
activity of the SPSR and is conducted through a carefully sequenced design approach, followed 
by an implementation strategy The elements of the design and implementation approach are 
provided below 

DSM Deslgn and Implementation Approach in World Bank Projects In Ind~a 

STEP 1 ASSESSMENT 
Srtuational analysis (utility load shapes, demand forecastrng, exlsting tarrff structures, supply-side 
load management measures, utility power restriction and curtailment policies) 
Sectorlend-use data analysrs and DSM options screening 
Pre-feasrbrlity studies of key DSM measures 

STEP 2 PREPARATORY STUDIES 
Institutional analysis of utilities and energy efficiency servrce providers (audit companies, vendors, 
energy serv~ce companies, etc ) 
Investment studies of screened DSM optrons 
Financial intermediation strategies (utility financed, state government financing, national and state 
development finance instrtutions, ESCOslpr~vate sector) 
Donor coordination for technical assistance 
Workshops to communrcate findings 

STEP 3 APPRAISAL AND NEGOTIATION 
DSM program definition as part of SPSR program 
DSM rnvestment planning in the Bank's APL process 
Negotiation of DSM investment and program package 
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STEP 4 SUPERVISION 
Donor-financed techn~cal assistance for capac~ty bulldlng (DSM cell, etc ) 
Deslgn of Investment projects (in end-user facilltles, by ESCOs, etc ) 
Development of load research functlon (m coordlnatlon wlth metering) 
Appraisal and financing (through development finance lnst~tutlons and others) 
DSM project lmplementatlon 
Monitoring and verification 

t 
This general sequence of steps was developed based on expenence in Onssa, Haryana and early 

E preparatory work in Uttar Pradesh, Rajasthan and Andhra Pradesh The table below shows the 
current status of the Bank's and other donors' DSM programs 

8 Current Status of Donor-Sponsored Energy Efficiency Act~v~ties in Ind~a 

Ent~ty 

Orissa Grld 
Corporation 

Haryana 
Electrlclty Board 
- APL 

Rajasthan 
Electrlclty Board 
- APL 

Indian 
Renewable 
Energy 
Development 
Authority 

Status 

Loan approved 1996, detalled 
project feaslblllty and supervision 

underway 

Prlnclpal donor DflD, UK 

Loan approved December 1997, 
APL-I under ~mplementat~on, 
DSM project ~dent~ficat~on 
underway 

Principal donor USAID 

Preparat~on underway 

Prlnc~pal donor CIDA 

Loan negotiations planned for 
April 1998 

Prlnclpal donor World BankfGEF 

Primary Activ~ty 

DSM capaclty bulldlng, load 
research, investment ln munlclpal 
water, Industry, non-sugar 
cogneration, fuel substltutlon, and 
ESCO projects 

DSM capaclty buildmg, 
agricultural DSM, blomass 
cogeneration, regulatory reform, 
distrlbutlon systems 

Pilot projects in RSEB model 
divislon technical, managerla1 and 
financial performance 

Technical assistance, ESCO 
financing, end-use efficiency 
equipment financing 

Project 
Sue (US $ 
M1111on) 

97 

3 5 

7 5 

30 (loan 
funds) 

5 
(technical 
assistance 



With close to $130 million committed or under negotiation for demand-side management, the 
Bank's interest is in seeing these projects reach financial closure and provide tangible system 
benefits as soon as possible The Bank has also identified IREDA, a successful promoter of 
renewable projects, to become involved in energy efficiency 

Entity 

IREDA-I & I1 

Andhra Pradesh 
Electrrcity Board 

AIJ project 

1 4 ASIAN DEVELOPMENT BANK OPERATIONS IN THE  IAN POWER SECTOR I 
The Asian Development Bank (ADB) has focused ~ t s  power sector restructwlng and energy 
efficiency efforts at the state level (Gujarat and Madhya Pradesh) and on assistance to 
development finance institutions (IDBI and ICICI) In an approach similar to the World Bank's, 
the ADB is concentrating on first improving the commercial viability of the SEBs Several 
studies are underway, including evaluating the feasibility of distribution privatization (Gujarat) 
and utility master plan preparation I 

Status 

Project preparation underway 

Prlnclpal donor Norway AID 

Since 1995, the ADB has also provided IDBI wth  a $1 50 million line of credit for term lending 
to energy efficiency and modernization projects sponsored by creditworthy industrial companies 
As of March 1998, nearly $65 million has been disbursed and all of its credit line has been 

I 
committed to industry projects (e g , cement, sugar, iron & steel) A second line of credit is under 
discussion with possible mobilization next year 

E 

Many countries, especially those that have expenenced strong economic and accompanying 
energy consumption growth, have embarked on re-vitalizing their energy efficiency rules and 
regulations, incentives and government orgamzatlons Even previously socialist (or commurust) 
countries are seeking market-led energy efficiency programs as part of their dnve to increase 

Pnmary Actlv~ty 

Agricultural pilot project design 
and implementation 

Project 
S~ze  (US $ 
Milhon) 

funding) 

5 



efficiency W l e  market forces will increasingly shape U S DSM programs, many other 
countnes have embraced the initiative of the pnvate sector in providing solutions where 
regulatory dnvers have failed 

United States The U S electricity market is in the midst of malung a major regulatory change 
towards a market-based approach with retall competition As a result, there will be significant 
changes in the way utillty DSM activities are financed, structured and delivered It is still too 
early to tell, but most DSM activities are llkely to be folded into on-going utility-customer 
relationships These relationshps are the result of increased attention to marketing, power 
brokering, and energy service compmes The new energy retailers can be expected to offer their 
customers packages of services and products that include electncity, financial products to hedge 
electricity uncertainties, and expanded facility energy management Also, DSM services will be 
competitively marketed as a means of helping customers to manage their utility bills 

In 1995, 1,053 of the U S 3,199 electric utilities reported having DSM programs, producing 
energy savings of 57,421 million kwh, and 29,561 MW of actual peak load reduction, at a cost 
of nearly $2 4 billion 

China The need to improve the efficlency of end-use in parallel with the development of new 
energy supply has been a cornerstone of China's energy policy for the last 15 years The Chinese 
government is committed to the large-scale implementation of supply, distnbution and end-use 
efficiency Interestingly, improving energy efficlency is a major pillar of China's environmental 
protection strategy, especially as a means of abating local and regional air pollution and increases 
in greenhouse gas emissions 

During the 1980s, China developed a comprehensive energy conservation program, including 
major policy directives, procedures, regulations, t echca l  assistance and financing programs 
With the rapid movement towards a market economy, China now supports a market-based 
energy efficiency solution Today, t h s  program IS among the most extenslve in the world 

Major reforms in retail energy prlclng (petroleum and electricity) begun in the late 1980s and 
have resulted in average energy pnce levels at or above the cost of supply As a result, energy 
conservation investments have a hgh  propensity for market-acceptable financial rates of return 

South East As~an Nations All ASEAN countnes embarked on power sector and energy pricing 
reform dmng the late 1980s Since then, the larger of these countries have introduced 
~ndependent power, greatly reduced distnbution losses, and instituted polices that have brought 
m a wave of investment in energy efficient end-use equipment (e g , refhgerators, T-8 lamps, 
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HVAC systems, motors) In the context of t h~s  project, the Tha~land expenence is worth 
reviewng 

In 1992 Thailand approved legislation establlshng the Energy Conservation Promotion Act, 
which increased the government's comrnltment and resources to implement a comprehensive 
energy efficiency program The Act gave the Department of Energy Development and Promotion 
major responsibillt~es m energy conservation and the authonty to issue voluntary building energy 
codes and appliance efficiency standards It also identified a class of customers that are 
"designated facilities", these facllltles are reqwred to have energy managers, conduct energy 
studles, and develop and Implement energy eficlency plans Also, the Act allowed for the 
creatlon of an Energy Conservation Promotion Fund to be financed by taxes on refinery products 
sold in Thailand 

The Act provided the framework and incentives for energy efficiency projects, but the result was 
qulte different from what the government expected Despite the market orientation of the Thm 
economy, very few energy conservation projects have been concluded Most analysts now agree 
that the market d ~ d  not take off because 1) the Act and ~ t s  implementing procedures were too 
restrictive for a "market-based" solution, 2) disbursement Issues and accompanying delays 
provided little incentwe to energy service providers, and 3) the energy distrlbutlon utilities 
delayed their involvement until recently, thereby slowng the implementation of demand-side 
measures 

USAIDlNew Delhi 



CHAPTER 2 
ECO PROJECT DESIGN OVERVIEW 

The Energy Conservation and Commercialization Project (ECO) is intended to serve several 
broad purposes for USAIDDndia 

Engage India more broadly in global climate change actions through wn-win energy sector 
programs, policies and projects 

Provide a flexible, long-term contractual vehcle to permt the Mission to continue its hghly 
successful efforts to reform and improve the efficiency of India's energy sector, particularly 
the power sector 

a Acheve increased environmental protection in energy, industry and cities (S04) by reducing 
energy waste and improving the efficiency of energy supply and use 

Aid India's economic liberalization process by promoting market-onented solutions to 
energy sector problems, particularly the need for increased energy efficiency 

Leverage World Bank and other donor funding through close collaboration in project design 
and implementation, leverage private sector investment through market-based approaches to 
energy efficiency project development, financing and implementation 

Assist in implementing President Clinton's Climate Change Action Plan by creating a policy 
and market env~ronment in India that acheves significant greenhouse gas (GHG) emissions 
reductions through more efficient energy production and use 

These broad purposes were stated m the project design terms of reference and were presented 
again to the design team upon their m v a l  In a presentation by the Office of Energy, 
Environment, and Enterprise (E3) staff Based on the broad purposes of the project, the design 
team formulated a set of "guiding pnnc~ples" that it used to guide the design effort These 
principles were continually reexamined throughout the design process to confirm their relevance 
to the current status of energy efficiency in the India In bnef, the guiding principles that met the 
project purpose and found relevance in the India context were as follows 
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Guid~ng Principles for ECO Project Design 

Commercral~ze Energy Efficiency - Although the primary focus of the ECO project is the 
cornrnercialization of energy efficiency, the design team contmually tested whether, in fact, both 
the public and pnvate sectors were ready to move in t h s  direction If, for example, the team had 
found that government leaders were still opposed to worlung collaboratively w th  the pnvate 
sector, or would not support market-onented policies and programs for improving efficiency, the 
team might have had to propose a strategy resting more heavily on government action However, 
they found that top government leaders readily understood the need to work more closely w th  
the private sector and intense discussions were already underway regardrng how to improve the 
nation's energy efficiency through more market-onented approaches Discussions with energy 
efficiency businesses, financial institutions and others also confirmed that the nat~on is ready to 
make a major commitment to achieving greater energy effic~ency through market-onented 
approaches Thus, the design team confirmed the soundness of h s  basic guiding pnnciple for the 
ECO Project The team also confirmed two subordinate pnnciples 

Asszst government agenczes zn developzng market-orzented solutzons - Although many 
government leaders understand the need to rely increasingly upon the pnvate sector to 
implement energy efficiency, there is little understanding of the policy and programmatic 
mechamsms to give Incentives to the pnvate sector to do so Thus, an important design 
principle for ECO is the need to provide techcal  assistance and traimng to various 
government agencies to help them create a market environment conducive to investment in 
effic~ency 

Strengthen przvate sector capabrlzty to commerczalzze energy eficzency - Although Indla has 
a well-developed energy auditor industry group, the ability of these firms to implement their 
recommendations through commercial projects is very limlted Thus, traimng and TA must 
also focus heavily on strengthemng the ability of firms to make a viable business out of 
capturing energy cost savings 

Focus on the Power Sector - The Indian power sector continues to be a major constraint to 
more rapid economic growth Poor power quality and reliability rob the economy of one to two 
percentage points of GDP growth each year USAID and other donor agencies have invested 
heavily in the past decade to help improve the management and efficiency of the sector, but 
much more needs to be done The ECO Project will enable the mission to continue its efforts at 
power sector regulatory reform and restructuring, and thus must remain a guiding principle in 
project design However, the current situation suggests a shft in emphasis 

Shlft emphaszsfiom supply to T&D and DSM - There is a broad realization emerging in India 
that opemng the power sector to independent power producers alone is not a complete 
solution to the sector's problems Indeed, pnvate power development will cont~nue to 
proceed slowly as long as enormous inefficiencies exist in power d~stribution and use For 
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example, technical and non-techcal distnbution losses in New D e h  are estimated at SO%, 
many other areas have losses between 25-40% Ths  not only wastes power fiom the new 
IPPs but it also greatly reduces revenues to the SEBs, thereby increasing payment risks to 
both exist~ng and new power developers Solutions to the more eficient distnbution and use 
of power can be complex, including the privatizat~on of the distribution systems Thus, 
training and TA to what is now the weakest link in the power system chain should be a 
guiding pnnciple for ECO 

Cross Cutting Desrgn Prlnc~ples - The following principles also informed the project design 
process 

Reduce GHG Emzsszons - Reductions in GHG emissions is one of the basic purposes of ECO 
and a primary performance indicator 

Burld on successful USAID/India efSorts - USAIDAndia has had many successful energy 
programs including PACER, EMCAT and GEP A guiding design pnnciple is to build on 
what has worked before in India, and continue successful programs currently underway, 
particularly the R3 efforts and the broad power sector reform traning being conducted under 
the Energy Tramng Project (ETP) 

Coordznate and support the World Bankprograms - The ECO project can play an important 
role in assuring the success of the World Bank's current and future efforts to promote energy 
efficiency/DSM and reform the power sector The Bank recognized the potential for such a 
collaborative role by providing a full-time member of the design team, Mr S Padmanaban 

Promote buszness demonstratzons, not technology demonstratzons - The design team found 
that lack of familimty wth energy efficiency technologies was not a critical b m e r  to energy 
efficiency in India The technologies exist and are known w ~ t h n  the industry The key 
barriers at the present time come from the inability to commercialize existing technologies 
Thus, the ECO Project must focus on demonstrating new business strategies and approaches, 
innovative financing techniques, and improved project identification and development to the 
business commumty in order to reduce business risks and accelerate the commercialization of 
energy efficiency 

Results orrented zmplementatzon drzven - With a focus on turning energy efficiency into a 
v~able business proposition, it w11 be cntical to demonstrate to business leaders actual 
commercial projects The ECO project should focus on getting commercial projects financed 
and installed and achieving real GHG emission reductions 

Identzfi traznrng needs - T r a m g  will be a fundamental part of the process of 
commercializing energy efficiency As part of each activity, the design team made a 

USAIDMew Delhi 
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concerted effort to identify the tranmg that would be needed to complement the techn~cal 
assistance 

The design team used an iterative process of interviews and focus groups, followed by synthesis 
sessions to review and consolidate findings, confirm guidlng principles, and identify 
opportunities for intervention, formulate achvities, and identify potential counterparts As 
activities and counterparts were identified, they would then be tested in subsequent interviews 
Over the three-week design penod, ideas were tested and retested until they achieved a level of 
support among the entire team sufficient to warrant being included in the project design 

Overall, the design team held over 45 formal interviews and one focus group session with private 
firms involved in the energy efficiency business Interviews were held wth  all sectors including 
government (e g , Ministry of Power, Mimstry of Petroleum and Natural Gas, Petroleum 
Conservation Research Agency, Energy Management Center, National Productivity Council), 
trade associations (e g , Assocham, CII), financial cornrnumty (e g , IDBI, ICICI, IL&FS, 
CRISIL, Kotak Mahindra), ESCOs (e g , EPSlThermax, Intesco, Saha Sprague), private firms 
(e g ,3EC, Newtek, Mega Power), equipment manufacturers, end users, SEBs and USAID 
contractors Results of the interviews and focus group are avsulable m the design team's trip 
report 

Market Test - Given the goal of commercialization, all project ideas were filtered through a 
"market test " Thls amounted to questlolung whether the proposed activity used or promoted a 
market-based solution sufficient to move the market toward greater investment in energy 
efficiency As can be seen m the proposed project activities in Chapter 3, some of the tasks 
involve regulatory actions such as mandatory appliance energy labeling or minimum appliance 
efficiency standards These were felt to be critical opportunities for intervention that presented 
themselves now and for the foreseeable future However, even in these cases, the tasks are 
oriented toward helping the measures acheve maximum impact by supporting market-based 
programs in parallel wth  the government regulation, thereby mimmizing the need for 
government inspection and enforcement by maximizing private sector cooperation 

Wedge Issues/Opportunrtres for Interventron - A key part of the design process was 
identifying opportunities for intervention or "wedge issues," 1 e , issues which provided an 
opening for t eckca l  assistance or traimng to promote new market-oriented policies or 
programs The wedge issues were tested in the same iterative process described above until a 
consensus emerged regarding their importance The wedge issues/opportun~ties for intervention 
then became a key input into desigmng specific activities and tasks to be included in the project 
The wedge issues/opportunities for intervention identified by the design team are described 
below 

USAID/New Delhi 
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Wedge Issues/Opportunities for Intervention m India 

Climate change - The climate change issue is providing a new impetus to examine energy 
efficiency as a low-cost means of reduclng GHG emissions Progress on the proposed 
flexible mechanisms such as emissions trading and the Clean Development Mechanism will 
create a strong additional, possibly global, market driver for investments in energy efficiency 

Power sector reform - Power sector reform offers a mndow of opporhuuty to incorporate 
energy efficiency policies throughout the reformed structure, from tmff design to licensing 
conditions for the privatization of distribution systems 

Emergence of nascent ESCO industry - Existing ESCOs are seeing business begin to 
improve and new ESCOs are beginning to form 

Increase in private sector project sponsors 

Market-oriented government institutions - Several energy-related government institutions 
are shfiing to a more market-oriented approach to achieving their goals These include the 
PCRA, the Ministry of Petroleum, IREDA, and the Ministry of Power (MOP) 

Increased government willingness to work wth  the pnvate sector 

Increased demand for reliable and quality power by consumers accompamed by the 
willingness to pay for it 

Policy makers increasingly seeing a link between improved energy efficiency and increased 
power quality and reliability Unstable line voltages undermine attempts to improve end-use 
efficiencies and offer a major opportunity to improve distribution efficiency 

Bureau for Energy Efficiency (BEE) legislation - The possibility of a major national energy 
conservation bill leading to the establishment of an apex agency for efficiency provides a 
w q u e  opportunity to direct national energy conservation policy towards more market- 
oriented approaches 

CERCISERC legislation - This major power sector legislation provides an opportunity to 
bring market-oriented solutions into power sector reform 

Pnvatization of distribution - The current debate, e g , the Coelho Report, provides an 
excellent opportumty for intervention to structure power distnbutlon such that it is a major 
market player in energy eff~ciency 

USAID/New Delhi 
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Increased availability of energy efficiency products due to reduced import duties - In just 
the past year, reduced import duties have led to an influx of branded products w th  improved 
quality and energy efficiency over locally manufactured products 

IPP projects are coming on line more slowly than expected - Ths  is causing SEBs and 
policy makers to examine opporhmties for energy efficiency improvements to help them 
meet demand, and possibly at lower cost than new power plants 

High value of electricity in a shortage situation - The most expensive energy is no energy 
Industries, farmers and businesses place a very high value on power availability Thls creates 
a strong market for energy efficiency 

Growng realization that ineficiencies in the distribution system and collections are dragg~ng 
down the entire power system, including slowing the development of pnvate power and 
power sector reform 

h s e  in consumer financing and new consumer product distnbution channels - These 
developments offer new points of intervention to bias consumer purchases toward more 
efficient products 

Growlng MDB support for energy efficiency investments - Both the World Bank and the 
ADB have sigmficantly increased lending in the past two years for energy efficiency This 
new availability of capital for financing efficiency projects wlll support the expansion and 
further development of the energy efficiency industry 

Broadened financing authonty for USAID - The U S Congress has authorized the creation 
of a Development Credit Authority that can be used to lower nsk by providing guarantees to 
loans Thls credit mechanism can be used to stimulate financing for energy efficiency 

Shift m power from the center to the states - Thls shift is exemplified by the creation of 
State Electricity Regulatory Commissions, which can provide an access po~nt for interjecting 
energy efficiency policies 

The design team concluded that the focus on the commercialization of energy efficiency for the 
ECO Project is timely and meets fundamental needs withn the Indian power sector 
Inefficiencies in the distnbution and use of power are now perceived as the most cntical barrier 
to further development and improvement of the sector, and the power sector is v~ewed as a major 
choke point to more rapid economic development for the country 



ECO PROJECT DESIGN AND OVERVIEW 2-7 

Overall, the opporturuties for intervention appeared to divide themselves into three areas 
government policy and institutional reform at the central level, policy and power sector reform at 
the state level, and market-based opportunities and needs throughout the economy These three 
areas, center, state, and markets, were viewed as complementary and synergistic, and thus 
essential components of the ECO Project Following on h s  conclusion, the project was 
structured around these three basic areas Component 1 of the project design is intended to 
aggregate those activities that take advantage of policy and reform opportumties and needs at the 
center A key opportunity for assistance at the center level identified by the design team is the 
proposed Energy Conservation Act (ECA) whlch is expected to be passed by Parliament The 
ECA will create a Bureau for Energy Efficiency (BEE), nominally withn the Mirustry of Power, 
which will have regulatory authonty for mimmum energy efficiency standards, appliance 
labeling, mandatory energy audits and auditor certification Helping the BEE develop its 
regulations wth  maximum involvement fiom industry and the use of innovative market-oriented 
approaches will be a key target for the ECO Project in order to help the new agency achieve 
maximum impact w ~ t h  minimum intervention into the marketplace 

Component 2 wlll focus at the state level on power sector reform and incorporating energy 
efficiency policies throughout the reform process The bulk of the effort in t h ~ s  component will 
focus on a single state so as to acheve maximum impact and demonstration value The specific 
state will be selected subsequent to this design effort, although candidate states include 
Karnataka and Kerala, which are next in the pipeline of reform states for the World Bank The 
activities in Component 2 include the broad R3 efforts of the Mission under the EMCAT Project 
as well as the R3 traimng currently being done under the ETP project Specific activities that 
support World Bank reform efforts are also proposed The thrust of these activities is to 
incorporate energy efficiency into the reform process, focusing in particular on the distribution 
system and end use in the agriculture sector Trainmg and techca l  assistance will also be 
needed to support the new State Energy Regulatory Commissions, particularly in the areas of 
tariff design and policies that prevent energy efficiency and renewable energy fiom becomlng 
"stranded benefits " 

The other major aggregation of opportunities and needs is in the area of markets strengthen~ng 
businesses and financial institutions along the entire project development sequence, eliminating 
bottlenecks in the market chain for key high-efficiency technologies, and conditioning the 
marketplace to create stronger incentives for pnvate investment in energy efficiency These 
activities are descnbed in detail in Component 3, Chapter 3 The thrust of these activities w11 be 
actually to "do deals" that create business demonstrations of commercial projects m order to 
reduce perce~ved nsk and educate entrepreneurs on how to make a viable business fiom energy 
efficiency A key element of t h ~ s  component will be the strategic use of USAID funds to create 
the business demonstrations through the use of mechamsms such as loan guarantees (using the 
new Development Credit Authonty), conditional grants, interest buy-downs or other means In 
the project budget, $5 million has been set aside for this purpose 
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With respect to trairmg, it was concluded that there should be essentially two types of trsumng 
that whch is closely integrated wth the techcal  assistance being provided and more general 
training that is provlded to participants throughout the country Often traimg is most effective 
when ~t is linked with actual work that is taking place The traimng recelves immediate 
application, thus reinforcing the lesson, and the participants are better targeted, making the 
training expenses more cost-effectlve Tbs  was the rationale for identifying training to be 
directly associated wth  specific TA tasks 

There is also a need to continue to conduct the broad R3 traimng that has been undertaken 
through the Admimstrative Staff College of India (ASCI) Thls tranng reaches a broader 
audlence and is longer in duration (usually two weeks), and can therefore go into greater depth 
on a given subject The design team felt, however, that there should be a shft in emphasis m the 
R3 tralnlng from IPP and supply slde-related issues to distnbution, demand-side, and regulatory 
Issues These would mnclude, znter aEza, tralmg m the privatization of distnbution systems, 
utillty regulation, policies and techruques for incorporating energy efficiency into power sector 
reform, and the economlc theory and practice of tariff design 

It was concluded that the tramng budget should be 20-25% of the total $20 mlllion (TA plus 
traming) budget (1 e , excluding the $5 million in financial incentive funds) Most TA projects 
have a lower percentage than this, but the need to contlnue comprehensive R3 training suggested 
a hgher percentage in thls case Overall, approximately $5 million has been budgeted for 
trammg, with slightly more than half going to broad R3 training and the remainder to traimng 
associated with the TA Ths  latter traimng has been identified in each task descnbed in Chapter 
3 

Flnally, the three-part structure of the project - center pol~cy, state reform, and efficiency 
markets - suggested to the design team three different locations New Delhi (center policy), a 
state yet to be selected, and Murnbai (markets) The rationale for thls is that the primary 
counterparts for the center policy actlvlties are m New Delhi, 1 e , the new BEE, the MOP, BIS, 
PCRA, NPC and other agencies The prlmary location for the state level power sector reform 
activities will be in the specific state selected And the pnmary counterparts for the market 
activities are in Mumbal, 1 e , IL&FS, the IDBI, and ICICI Murnbai is also the maln hub in the 
country for prlvate sector activity, and this component would be most effectlve by being located 
there 

In order to provlde overall project direction and coordmat~on, the design team proposed a slngle 
Chlef of Party to be located m New Delhi Ths  position would run for the five-year duratlon of 
the project A markets team and team leader would be located in Murnbai The markets expat 
team leader would transition after three years to a CCN team leader The state level team would 
have a CCN team leader for five years The proposed ECO budget includes funds for three 
project offices, each located in close proximty to its counterparts This design was felt to be the 
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most cost-effective Project coordination can be acheved through regular cornrnunlcations, 
reporting and penodic meetings 

Project Organ~zatlon 

The proposed three-part structure of the project wl l  require mechmsms to coordinate and 
manage the three components to the maximum benefit of the overall project It is proposed that 
the three components be managed by a single project officer wthin the E3 office This person 
could be assisted by an advisory committee compnsed of the MOPIBEE counterpart, the IL&FS 
and ICICI counterparts, an industry representative, and perhaps a consumer representative An 
overall project organization diagram is given below 

ECO Project Organ~zat~on 

Delhl State Mumba~ 

USAIDfE3 

ECO Project Officer 

Chapter 3 provides a detailed description of the specific activities and tasks to be conducted 
under the ECO project In order to provide flexibility in implementation over the life of the 
project, the specific tasks are provided as indicative or illustrative of the types of tasks that could 
be camed out 

ECO Advisory Committee 

Policy and Reform 

Chief of Party 

Power Sector Reform 

Team Leader 

Markets 

Team Leader 
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Project L~fe  

Cornmumcation w~th  the Mission ln~tially suggested a project l~ fe  of seven to ten years Further 
d~scuss~ons reduced t h ~ s  to seven years because ~t was felt that stretching the $25 million budget 
over 10 years reduced the level of effort (LOE) to below cntlcal mass Upon further reflection, 
the des~gn team has suggested a five-year life of project glven a $25 million budget Thls 
duration 1s suggested based on the fact that $5 mill~on has been set as~de for financial incentives 
and another $5 million for traimng Ths  leaves $15 million for a three-component project T h s  
is roughly $1 mill~on per year for each component, whch the des~gn team felt was sufficient to 
achieve the objectives of the project 



CHAPTER 3 
ECO PROJECT DESIGN COMPONENTS 

The ECO Project is compnsed three components Component I )  market-oriented policy and 
institutional strengthemng for energy efficiency at the center level, Component 2) power sector 
reform incorporating energy efficiency at the state level, and Component 3) business-onented 
development of the energy efficiency market throughout the economy 

3 1 COMPONENT 1: ENERGY EFFICIENCY POLICY AND 

INSTITUTIONAL REFORM 

Ths  program component is designed to assist government agencies and institutions in creating a 
supportive market environment for the cornmercialization of energy efficiency It wl1 also 
provide targeted assistance to help agencies use market forces to acheve national objectives, 
including the reduction of greenhouse gas emissions Each of t h s  component's four activities 
contains a number of tasks that descnbe the results and outcomes in greater detail 

Activlty Descrrpbon 

1 Energy Effic~ency Pol~cy and Instltutronal Support 

2 Energy Effic~ency In Consumer Appliances 

3 Energy Efficiency ~n Government Fac~litles and Prlvate Bulldlngs 

4 Regulatory Reform and Restructur~ng 

3 1 1 Activity 1 Energy Efficiency Policy and Institutional Support 

The purpose of this activity IS to assist the GO1 In developing market-oriented programs and 
pollcies that enable the commercialization of energy efficiency It will provide institutional 
support for the proposed Bureau for Energy Efficiency (BEE) and w11 also transform existing 
GO1 orgamzatlons, such as the Petroleum Conservation Research Association (PCRA) and 
Center for High Technology (CHT, which serves the public sector oil industry), into incubators 
and promotional agencies for energy efficiency businesses 

USAID/New Delhi 
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The strategy wl l  be imtially to support the BEE in the development of new rules and regulations 
and the parallel development of supportive market-based programs ' lks strategy will acheve 
maximum impact by using a blend of "carrot and stick" approaches such as mimmum efficiency 
standards, energy audits, and other measures that w11 be supported by the market-based 
programs promoted in Program Component 3 Once the BEE has developed new rules and 
regulations, technical assistance will be provided to help it work wth  industry in developing 
market incentives, information programs and other efforts that promote voluntary, market-dnven 
compliance wth  the efficiency regulations 

The activity also will assist the BEE and other energy-related GO1 agencies in reviewing existing 
GO1 policies (e g , pernutting 100% accelerated depreciation on energy efficiency equipment) 
and in updating these policies to take advantage of current and future market conditions 
Attention will be focussed in particular on the so-called flexible mechmsms under the Kyoto 
Protocol whch could potentially bring in foreign direct investment in energy efficiency projects 

Finally, institutional support w11 be extended to agencies that are motivated to develop and 
implement programs that help promote pnvate energy efficiency businesses These orgaruzations 
include the PCRA, CHT, the National Productivity Council, and others 

Task 1 1 Support to the Bureau for Energy Effic~ency 
The GO1 is drafting a new energy efficiency law (The Energy Conservation Act, or ECA) which 
will create an apex agency for energy efficiency w i t h  the central government The new agency, 
the Bureau for Energy Efficiency (BEE), will be nominally located within the Minlstry of Power, 
although the BEE is intended to be an independent agency Parliament is expected to pass the 
ECA in 1998 or early 1999 and the BEE should then be operational by mid- 1999 The legislation 
wlll authorize the BEE to set minimum energy efficiency standards on energy consuming 
appliances and equipment, issue energy audits for industry, and require the certification of 
energy auditors The legislation also permits BEE to carry out a number of other non-regulatory 
fimctions such as tramng, research and development (R&D), promotion, the provision of grants, 
and other functions that may be prescnbed to it by the government 

The BEE will require techca l  assistance for the formulation of policies, regulations, and 
programs that incorporate market forces to the maximum extent possible while minimizing 

government intrusion into the marketplace Potential areas of assistance include 

Providing strategic advice on developing market-based programs that support specific 
regulations 

Assisting the BEE take advantage of carbon emissions trading, the CDM and other flexible 
mechmsms as they are developed in order to promote greater investment in energy 
efficiency 
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Identifymg key public and pnvate orgmzations that might be targeted for energy audits and 
developing assistance programs for those organizations to finance and implement energy 
efficiency measures 

Developing a pilot program within the central government to test the feasibility of energy 
audits and retrofits before implementmg such a program in the pnvate sector 

Identifying energy efficiency R&D requlrements and assisting m soliciting funds fiom donor 
agencies for implementation 

Developing a national energy efficiency plan that identifies market bamers to greater 
penetration of key technologies and makes recommendations to remove those bmers ,  
possibly as a Technology Cooperation Agreement Pilot Project ' 

Associated Training 
Workshop Voluntary Audrtor CertlJicatzon Program A worlung group of ESCO trade 
association representatives, BEE officials, and industrial customers would be assembled to 
develop a certification program that meets or exceeds BEE requirements 

Workshop Audrtor CertlJicatzon Traznzng T h ~ s  workshop will assist ESCO ~ndustry 
representatives in setting up energy audit traimng programs that meet the certification 
standards 

Task 1 2 Energy Efficiency Policy Development 
Whether or not the ECA is approved, there is a strong need for the continued development of 
policies to create a more favorable environment for investment in energy efficiency The 
Mimstry of Power or other central and state agencies can assume respons~b~lity for developing 
such policies This task w l l  assist these agencies in identifying pnority areas for policy 
development Illustrative areas for policy development include 

Reviewing the 100% accelerated depreciation for investments in energy efficiency 

Determining the current level of awareness and use of the tax credit 

Assessing the pervasiveness of false claims and the cnteria used to determine which 
claims are legitimate 

Establishing a committee to review and update the list of eliglble equipment (the list 
has not been updated since 1980) and to continue the revlew process on an annual 
basis 

1 The TCAPP is a pilot program funded by the USDOE and USAID to explore the feasibility of Technology 
Cooperation Agreements as a means of gaming greater country and donor cooperation in developing and 
funding GCC related projects The TCAPP is being implemented by NREL 
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Establishmg a marketing program for the depreciation policy and momtonng its 
impact 

Conductmg a study of the problem of the use of multiple electricity meters in cornmerc~al 
establishments and its impact on the utility's rate base as well as efficient use of electricity, 
and recommend alternative solutions 

Assess the current impact and possible benefits of phasmg out tax incentwes and subsidles 
for low efficiency technologies 

Assoc~ated Tralnlng 
Workshop Financial Training for Accelerated Depreciation Th~s  workshop will provide 
exposure to policy makers, manufacturers, end-users and their advisors on how to increase 
the potential for "correctly" utilizing the accelerated depreciation benefit for energy-efficient 
equipment purchases, Including reviewing the equipment list specifying items that quallfy for 
accelerated depreciation 

Task 1 3 Instltut~onal Transformahon 
A number of government orgamzations are increasingly worlung wth  the pnvate sector to 
promote energy efficiency These mclude the PCRA and the NPC, and state energy development 
agencies (EDAs), among others This task wl l  provlde technical assistance and training to these 
orgamzations to Increase thelr abllity to encourage pnvate energy efficiency businesses and 
solutions This task could also assist in transforming all or part of sufficiently motivated 
orgamzations into private energy efficiency businesses Illustrative tasks Include 

Assisting the PCRA and other orgamzations to promote private sector, market-dnven 
solutions to increased energy efficiency through 

conducting demonstrations of innovative business and financing mechanisms for 
energy efficiency 

identifying and promoting private energy efficiency businesses m the area of 
"hor~zontal technologies," e g , bollers and furnaces, steam systems, power factor 
correction, compressed air, lightlng 

identifying and promoting individual projects or aggregations of projects that could 
be implemented by energy service companies (ESCOs) 

worklng with vendors to develop a practical set of technology upgrades that can be 
applied throughout specific buslness categones, such as glass manufactunng, steel re- 
rolling and aluminum die castlng 

Helping the Center for High Technology (CHT, a refinery advisory group) to identify major 
energy efficiency projects in the oil refining industry and secure financing for 
implementation through ESCOs or other means 
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Identify~ng and supporting one or more of the five state energy development agencles 
(EDAs) that are willing and able to promote energy efficiency businesses in their state 

Providing assistance throughout the project to the GO1 and specific governmental energy 
efficiency organizations interested in pnvatlvng thelr services 

Associated Tra~n~ng 
Course Industry-Speclfic Guzdelznes Work mth industry associations to deliver a course on 
energy efficiency methods and solutions to a group of industry owners and managers Many 
of these participants will come from small and medium-sized industry, and the courses w l l  
be held in areas where these industnes are concentrated 

Workshop Przvatzzzng an Energy Eflczency Agency Thls workshop w11 provide 
international case stud~es on developing busmess plans for an energy efficiency business for 
government agencies that may wish to privatize part or all of their energy efficiency 
operations The emphasis will be on training startup ESCOs, financing projects, and 
conducting market research 

3 1 2 Activity 2 Energy Efficiency in Consumer Appliances 

The pulpose of t h s  activity is to increase the average energy efficiency of consumer appliances 
such as lights, refngerators, air conditioners and geysers (residential water storage heaters) 
through appliance energy labelmg and mimmum efficiency standards 

Residential electricity demand is increasing faster than any other sector in India This is largely 
due to increased purchases of consumer appliances The overall strategy for the ECO Project will 
be to use market forces to increase the average efficiency of target appliances However, where 
market forces are weak or absent, government intervention in the form of consumer information 
or mimmum standards will be supported 

The strategy for thus activity will be to encourage 1) "market push" strategies such as appliance 
labeling and minimum efficiency standards and 2) "market pull" strategies such financial 
incentives for high-efficiency appliances, government procurement policies, and possibly 
"golden carrot" awards to manufacturers to produce even more efficient appliances The three 
tasks under this activity focus on regulatory-based actions to implement "market push" 
strategies Overall, the approach will be to b~as  consumer choice toward more efficient 
appliances (Market pull strategies are discussed in Component 3 ) 

Task 2 1 Appliance Labeling 
Appliance labeling programs give consumers useful information on energy costs, they can also 
be used in calculating financ~al ~ncentives to offset the higher costs of more efficient appliances 
This task will build upon the work being done under USAID's EMCAT Project, whlch is 
working to achieve a government/industry consensus on the format and content of the appliance 

USAID/New Delhi 
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energy label The current approach is to develop an appropnate, common format for all 
appliances In order to facilitate consumer education and the label system's use If the EMCAT 
acheves government/industry consensus on the design of the appliance label, the ECO Project 
can focus on assisting the BEE in 2 

Drafting the implementing regulations for appliance labeling 

Bullding a governmenthdustry consensus for new appliances not covered by EMCAT 

Assessing the abilities of state agencles to momtor and enforce appliance labeling regulatlons 

Helping states, as needed, to develop their momtonng and enforcement capab~litles for 
labeling requirements (e g , false claims on labels) 

Assisting the BEE m monltorlng industry's compliance wth the labeling programs and thelr 
impacts (e g , appliance manufacturers may be complying but the labels may not be changing 
consumer buying behavior, thus requiring fwrther analysis of how to influence consumer 
purchasing habits) 

Workng w ~ t h  NGOs, trade associations and consumer groups to Increase consumer 
awareness of the energy costs of appliances, the environmental ~mpacts of energy use, and 
how to use the label Information to lower energy costs at home 

Assoc~ated Traln~ng 
Course Energy EfJiczent Product Labelrng and Standards Training wl l  be requlred for the 
BEE staff, and possibly Bureau of Indian Standards (BIS), in appliance labeling The tralnlng 
should include a review of slmilar programs m other countries, drafting regulations, 
enforcement needs, and how awareness and financial incentive programs can improve the 
effectiveness of labeling programs The course can be modified and repeated for state 
Implementing agencies, which wll  need trainmg to implement the ECA, its regulatlons, and 
promotional activities The training can be done through the state EDAs, appliance retailers, 
consumer financing compames, NGOs and others 

Workshop Marketzng Hzgh EfJicrency Products through Customer Awareness This 
workshop wlll provide NGOs, trade assoc~at~ons, pnvate firms, and other consumer 
organizations w th  information on designing and implementing consumer awareness 
programs The workshop will cover such issues as home energy use, appliance energy use, 
how to lower home energy costs through high efficiency appliances, and how to use 
appliance energy labels 

2 This assumes the ECA w~ll  be passed and that the responsib~lity for appliance standards will be given to the 
BEE rather than Bureau for Indian Standards 
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Task 2 2 M~nlrnurn Energy Effic~ency Appl~ance Standards 
M i m u m  efficiency standards w11 be used as a "market push" strategy to eliminate appliances 
at the bottom of the efficiency spectrum Developing efficiency standards typically is a long, 
slow, consensus building process and is often is not effective by itself m saving energy 
Standards must be supported by improved consumer information, awareness, and financial 
incentives to move the market Experience in other countries has shown that mimmum standards 
can sigmficantly affect an industry in terms of relative market share, competitiveness, and 
profitability Detailed information about the nature of the product market and the range of energy 
efficiency in each market segment is required in setting standards that eliminate products from 
the low end of the efficiency spectrum in each product category wrthout sigmficantly affecting 
competition and profitability wthin the industry 

This task will build upon the work being done under the EMCAT Project, whch is worlung with 
the BIS to upgrade India's voluntary minlmurn efficiency standards for rehgerators and air 
conditioners This task wll  improve the techca l  capacity of the GO1 (BEE andlor BIS) to 
establish mandatory minimum energy efficiency standards for key appliances, most likely 
refhgerators, air conditioners and geysers Emphasis wll  be placed on increasing the GOI's 
understanding of appliance markets and the manufactmng industry, and developing standards 
that optimize efficiency gsuns whle mimmizing negative impacts on the industry Technical 
assistance will be provlded throughout the consensus building process and will support the 
drafting of standards After the standards are promulgated, technical assistance will be provided 
to inform manufacturers, product distribution channels, and retail consumers about them 
Illustrative sub-tasks to develop the standards program include 

Developing a comprehensive strategy and plan for taking a market-oriented approach to the 
development and implementation of an energy efficiency standards program This approach 
should be based on 

close cooperation with appliance manufacturers and retailers 

detailed market analyses to minlmize negative impacts on private industry whlle 
maximizing energy savings 

private sector management of compliance testing 

government certification of pnvate testing firms 

Conducting a market analysis of selected appliance categories to determine the volume of 
sales, efficiency ranges, growth rates, and other relevant market and energy information for 
each category 

Assisting the GO1 in informing manufacturers and retailers about the standards 

Helping the GO1 to establish an enforcement program and monitor compliance 
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Associated Tralning 
Workshop Consumer AppEzance Eficlency Standards Ths  workshop will tram BEEBIS 
staff in the market and techca l  aspects of establishng mimmum efficiency standards for 
rehgerators, air conditioners and geysers 

Task 2 3 Appliance Energy Efficiency Test~ng 
Facilities to test the energy efficiency of appliances are an integral component of any successful 
appliance labeling and standards program Testing facilities can be either publicly or pnvately 
owned For example, in the Umted States, the safety of all electncal eqwpment is tested by a 
private laboratory, Undemters Laboratory (UL), and U S bwldmg codes specify UL 
certification for all electrical equipment Mexlco's federal government certifies the eligibility of 
private testing laboratones to test the efficiency of appliances and other equipment Mexican 
regulations govemng appliance efficiency require manufacturers to have their equipment tested 
in a certified laboratory and submit this certification to the government as proof that they are 
meeting the standard 

EMCAT is providing approximately $200,000 to the Consumer Education Research Center 
(CERC) in Ahmedabad for appliance testing equipment Ths  effort will provide an excellent 
foundation for consumer groups to use hard data m developing their positions on issues of 
appliance efficiency and informing consumers However, because the CERC is a consumer 
advocacy group, it is unlikely that either government or industry would view it as an objective, 
independent testing organization Thus, ECO should focus on establishing pnvate, independent 
testing laboratones to support the labeling and standards program Illustrative tasks to be carried 
out include 

Working wth  the GO1 (BEE or BIS and the NABL under the Mlnlstry of Science and 
Technology) and pnvate sector (e g , through Confederation of Indian Industry) to develop a 
plan for using independent, pnvate firms to conduct testing in support of the appliance 
labeling and standards program The BEE or BIS would certify that the selected firms are 
qualified to conduct testing 

Conducting a promotional program to encourage pnvate firms to enter the testing business 
and providing limited assistance to these firms where needed In addition, detailed 
specifications should be developed on what a firm needs in order to qualify as a certified 
testing lab 

Conducting a competitive solicitation for firms to provide testing services to manufacturers, 
reviewng bids for the GOI, and recommending firms to become certified testing labs 

Providing assistance as needed to selected testing firms This could include the provision of 
equipment or credit enhancements to finance the purchase of testing equipment 
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Assisting the GO1 in momtonng the efficacy of the testing program T h s  will include 
randomly procuring appliances on the open market and testing them for compliance 

Associated Training 
Worhhop AppElance Eficlency Testzng Ths  workshop wl l  train BEEIBIS staff, in a fully 
equipped laboratory setting, on appliance efficiency testing Ths  will ensure their familiarity 
with the testing equipment and procedures required for appliance efficiency testing The 
workshop can be modified and repeated for pnvate testing firms certified as appliance testing 
labs to assure a high level and uniform understanding of testlng procedures and issues 

3 1 3 Activity 3 Energy Efficiency in Government Facllihes and Private Buildings 

The purpose of this activity is to improve the energy efficiency of government facihties, whch 
will save taxpayers' money, and to use government procurement mechamsms as a stimulus to the 
energy efficiency market The energy efficiency of both government and pnvate buildings will 
be improved through various programs and the promulgation of a bmlding energy code 

The strategy will be to target specific points of intervention withn the government procurement 
process and policy - government-procured energy audits, retrofits of government buildings - 
to stimulate demand for hlgh efficiency products and services For example, the GO1 has already 
required the retrofitting of most trains with compact fluorescent lamps and electronic ballasts, 
thereby stimulating local demand for these products Similar actions by other government 
agencies, particularly the Central Public Works Department, whch maintans most government 
buildmgs, could greatly influence the demand for efficient products, thus giving confidence to 
potentla1 manufacturers who may wsh  to build local manufacturing facilities 

The second part of the strategy wlll be to draft and promulgate a building energy code for both 
government and non-government buildings The code initially will be voluntary and can be used 
pr~marily as a tool for educating archtects, engineers, and commercial developers on the benefits 
of energy-efficient bullding design Later in the ECO Project, the strategy w11 be to work with 
the BEE and selected state governments (building codes are issued and enforced at the state 
level) to design and implement a program for malung the code mandatory 

To support these efforts, a voluntary program to improve the energy efficiency of publlc schools, 
hospitals, and local government buildings wl l  be developed The program wlll reduce energy 
costs In these buildings and can be used as a vehcle for educating both children and adults on the 
benefits and techniques of energy conservation This effort may initially be funded by 
USAIDfGIENVEET as a pilot project The ECO Project will follow the pilot project w th  efforts 
to implement the program more broadly throughout India 
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Task 3 1 Government Procurement Policy 
This task will focus on incorporating energy efficiency into government procurement policy, 
possibly by adoptlng minimum eficiency standards for such items as sur cond~tioners, lightmg, 
or the thermal performance of new government buildings The work w11 be coordinated with and 
make use of other ECO efforts and the work of other donors and government agencies to develop 
efficiency standards Potential areas of assistance include 

Developing and incorporating life cycle costing procedures for all government procurements 

Identifying lugh-volume, hgh-energy use appliances and equipment procured by the 
government for whlch mimmum efficiency standards could be developed 

Developing and incorporating minlmurn efficiency standards into government procurement 
procedures and follow-up monltonng for compliance 

Developing a program to authonze government agencies to enter into energy performance 
contracts with ESCOs to reduce the energy costs of their facilities at no cost to the 
government and to share the savings with the ESCOs (1 e , the U S model) 

Assoc~ated T r a ~ n ~ n g  
Course Procurement on the Baszs of Lfe-Cycle Costs This course w l l  Introduce GO1 
procurement officials to the use of life-cycle costing as a basis for procurement, minimum 
energy efficiency standards, and the importance of saving money through energy efficiency 

Course Energy Eficrency Performance Coniractlng This course wl l  teach government 
officials and ESCO industry representative ways to design and implement financially-sound 
performance contracting programs for government agencies 

Task 3 2 Schools, Hosp~tals and Local Government Burldlngs 
This task will be based on a pllot program to be developed and funded by GENVEET The 
program will fund energy audits of schools, hospitals and local government buildings, and w~l l  
provide follow-on assistance to implement nollow-cost measures and to secure financing for 
medium- to high-cost measures through municipal financing, ESCOs or other arrangements 
Educational programs for students could be linked wth  the work this task performs m schools so 
that students have an opportuIllty to learn about energy efficiency 

Illustrative tasks in schools would include 

Desigmng and implementing a national program based on the pilot program 
implemented by GiENVEET The national program could target nollow-cost 
elements such as palnting schools whte to make them cooler or more sophisticated 
approaches such as competitive biddlng for energy performance contracting for entire 
school d~str~cts 
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Reviewing cmcula  at vmous grade levels regarding energy efficiency Based on 
this review, energy efficiency curriculum modules would be developed that are linked 
to the energy audit program These modules would teach students to save energy by 
planting trees, painting roofs whlte, or turning lights and fans off when a room is not 
in use Energy efficiency modules for more advanced students can focus on the role 
of energy in the Indian economy, issues of environmental protection and resource 
management, global cllrnate change and careers in the energy sector, including 
energy efficiency-related careers 

Illustrative tasks in hospztals and local government buzldzngs would include 

Based on the G/ENV/EET pilot program, desigmng and a national energy efficiency 
program for the hospital industry and local governments to be implemented in 
conjunction wth  energy audit firms, engineenng firms, and ESCOs Ths  could 
include the development of standard performance contracts that hospitals or 
governments could use to streamline the process These entities could be encouraged 
to coordinate their energy efficiency programs, possibly grouping projects to make 
them more attractive financially to ESCOs and other financial institutions 

Assisting hospitals and local governments in adopting energy efficiency procurement 
policies such as life cycle costmg, minimum efficiency standards and similar 
techniques as hopefully will be adopted by the central government 

Associated Tralnlng 
Workshop Performance Contractzng This workshop w11 introduce hospital and local 
government officials to the basic concepts of performance contracting and give examples of 
how hospitals and local governments can use performance contracting to implement energy 
efficiency projects 

Course Incorporatzng Energy Eficzency znto Procurement Practzces This course will teach 
school, hospital and local government officials a variety of methods to incorporate energy 
efficiency goals into their procurement practices 

Task 3 3 Bulldlng Energy Code 
This task w~l l  focus on the development of a national building energy code The code would 
initially be voluntary and used pnmmly as an educational tool for archtects, engineers, 
developers, and government officials involved with new building design and construction After 
building industry representatives become sufficiently informed about the energy code, an effort 
would be made to adapt and adopt it as a mandatory requirement at the state level Illustrative 
tasks include 

Reviewing the status of building codes in India and efforts in other developing countries to 
develop and implement building energy codes 
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Based on the above review, developing a model buildlng energy code for India that can be 
easlly modified to accommodate the broad cllmatic vanations throughout the country 

Using the building energy code as a starting point, conducting t r a m g  for practicing 
archtects and engineers on energy-efficient buildlng designs 

Worlung with India's key schools of archtecture to incorporate energy analysis and energy 
efficiency deslgn principles into their cmcula  

With the BEE and other government leaders, assisting the GO1 in adopting the voluntary 
code as mandatory for all new government buildings and m momtonng compliance wth  the 
mandatory code 

Worlung with selected state governments to adapt and adopt the model bmldlng energy code 
as mandatory in their state States would also be assisted in traimng building code inspectors, 
builders, archtects and engineers, and in momtonng compliance 

Working wth  a private estate developer/builder to Implement the BEC on a voluntary bass 
and exploring mechanisms to incentivize developers/buslders to construct more efficient 
bulldings 

Associated Trainlng 
Workshop Buzldrng Energy Code Complrance for Government Representatzves Ths  
workshop wl l  tram government officials on the building energy code, how to enforce ~t for 
government bmldings, and the cost and benefits of a building energy code 

Workshop Voluntary Burldlng Energy Codes l%s workshop wl l  provide information on 
building energy codes, energy-efficient bullding designs, and building energy analysis for 
archtects, engineers, developers, and building construction managers 

CurrzcuEum Development Energy Eflczency zn Archztecture The project would help schools 
of architecture to develop energy efficiency cumcula It would provide traming, workshops, 
and study tours in the Unlted States to expose faculty to market-dnven and bankable energy 
efficiency features and methods It would also train professors of architecture where 
necessary, in prepmng training modules, building energy analysis (computerized) and 
energy-efficient building design 

3 1 4 Activity 4 Regulatory Reform and Restructur~ng 

The purpose of t h~s  activity will be to continue USAID/New Delh's technical assistance and 
traimng program in regulatory reform and restructuring The activity will provide for follow-up 
on tasks begun under the EMCAT project Specific tasks and associated traimng w11 be 
ident~fied dwng the implementation of the ECO project in close coordination with the EMCAT 
project 
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The strategy will be to 1) support the multilateral lending agencies' efforts to restructure state 
power sectors and to establish energy efficiency cells, potentially w t h n  the transmission 
compames, and 2) accomplish h s  in a coordinated fashon wth  the restructmng process This 
activity w11 also build the institutional capacity of energy efficiency cells to support all 
implementat~on aspects of energy efficiency projects The objectives and schedules of the 
multilateral lending agencies will be an important consideration in implementing the ECO 
Project's strategy for this activity 

Task 4 1 Technical Assistance 
Broadly, the ECO Project w11 assist and prepare India's state electricity boards (SEBs) for the 
institutional and hct ional  changes that will occur as the state power sector restructmng (SPSR) 
projects are implemented Key changes wll  be the unbundling and corporatization of the sector 
as utilities are divided into separate generation and transmission compames and as the 
distribution function is privatized Most states have very limited expenence in the areas covered 
by the reform measures, Including regulatory issues, a single-buyer model, privatization 
transactions, financial restructunng, and corporate management The techca l  assistance w11 
increase the SEBs' understanding of these issues by providing techca l  support, traimng, and 
assistance in document preparation m support of a wide range of restructmng issues 

Associated Tralnlng 
None 

Task 4 2 Tralnlng 
This task block refers to the training efforts presently conducted through the Administrative Staff 
College of India (ASCI) The illustrative courses, workshops and curriculum development below 
wl l  support restructunng and reform efforts 

Course Implementzng Regulatory Systems This course will prov~de examples and 
instruction on setting up regulatory policies, procedures, and formats for hearings, filings and 
decisions Mock hearings will also be conducted 

Course Access to Regulatory Process for Industrzal Customers This course will examine 
the economic theory of regulation, effects of cross-subsidization, incentive and penalty 
regulation, energy efficiency and DSM measures that qualify for incentives and utility 
plamng models 

Course Buszness Development for SEB Engzneers S E B  engineers will be encouraged to 
develop financial management and entreprenemal slulls that would help them set up new 
businesses (ESCOs, renewables promotion cell, cogeneration promotion cell, etc) 

Course Access to the Regulatory Process for Commerczal Customers Ths  course for 
commercial representatives will explain the economic theory of regulation, the effects of 
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cross-subsidization, energy efficiency and DSM measures that qualify for incentives, and the 
use of trade associations for representation 

8 Currzculum Development Access to the Regulatory Process for Resldenbal Customers An 
MBA-level academic course wll  be prepared on the utility's role in bullding the local 
economy, the regulatory process, financial and investment structure, and the concept of 
consumer advocacy in regulatory heamgs 

Study Tour Access to the Regulatory Process In t h s  study tour, graduates of the Regulatory 
Access course series would visit U S regulatory comrnlssions, FERC, and utilities, 
environmental NGOs and consumer advocates 

Course and Executzve Semznar Internatzonal Experience m Power Sector Regulatzon and 
Restructurzng Various restructuring models would be prepared and discussed with 
representatives of countries that have expenence wth  these models (e g , USA, Argentina, 
U K )  

Course Performance-Based Regulation for Utzlltles Thls course will present international 
experience with performance regulation as an alternative to cost-plus regulation 

Course Utzlzty Asset Evaluation and Prrvatlzatlon Ths  course will review models for asset 
evaluation and discuss preparations that can improve the market value and competitiveness 
of bids 

Course Integrated Resource Planning Use IRP methods to improve decision malung as it 
relates to energy efficiency programs, loss reduction, RFP preparation, power purchase 
contract negotiations, overall cost reduction, system reliability, transparency and support of 
filings to a regulatory commission 

Study Tour Integrated Resource Plannlng Eight graduates of IRP courses would be brought 
to the United States to vlsit utllit~es and regulatory commissions that have active IRP as part 
of their public planning process 

Ths  component is designed to assist a state reforming its power sector to incorporate energy 
eficiency policies and programs into the new legal and regulatory structure This component 
will be c m e d  out in close cooperation with the World Bank, including the selection of the state 
targeted for technical assistance The four activities in this component wll  address the need for 
capacity building and financing, and focus on the weak link in the supplyldemand cham the 
distribution system and agnculture sector 
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Activity Descr~ption 

1 Utility DSM~Energy Efficiency Capacity Building 

2 State Energy Efficiency Financing Schemes 

3 DSMfEnergy Eficiency wdun Privahzation of Distribution 

4 Efficient End-Use Applications in Apculture 

3 2 1 Activity 1 Ut~lity DSMfEnergy Efficiency Capacity Budding 

The purpose of t h s  activity will be to introduce DSM/energy efficiency (DSMIEE) principles 
and methods to a utility in a state undergoing power sector restructuring 

The strategy will be to work closely w th  the SEB and multilateral banks involved in each state 
(e g , the World Bank) in the project definition and preparation stages T h s  w11 allow the ECO 
team to interact w th  the Bank's task managers responsible for the reforms T h s  linkage will be 
useful as the USAID effort can support the efficiency loan component preparatory work as well 
as develop a pipeline of projects that can utilize the planned lines of credit 

Task 1 1 Identification of Target State for Technical Assistance 
This task w l l  develop a technical assistance implementation document that identifies at least one 
state in whch to establish an energy efficiency cell The goal is to work wth  states that are 
committed to the restructuring process The deslgn of the technical assistance wlll consider the 
objectives and abilities of key state institutions, the role of the private sector, and the 
involvement of any multilateral lending agencies in the restructuring process 

This task will introduce energy efficiency practices to utilities through seminars or workshops 
that explaln the need for energy efficiency and the types of energy efficiency programs T h s  task 
wl l  expose utility staff to energy efficiency program planning, design, implementation and 
evaluation issues Additional topics to be addressed include load research, efficient technologies, 
cost-effectiveness cnteria, financing options, and the private sector's role in providing energy 
efficiency services Subsequent assistance can be provided in economic and financial analysis for 
energy efficiency, performance contracting, vendor financmg, and program track~ng and 
momtoring These goals will be acheved in part through study tours to North America and other 
Asian countries to observe utility energy efficiency and customer service programs 
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Associated Tralnlng 
Course The Role of Energy Eflczency zn the Indzan Energy Sector T h s  course will 
introduce energy efficiency concepts and wl l  feature energy efficiency as an option in 
integrated resource plamng It w l l  demonstrate that wide-scale energy efficiency is 
indispensable in supporting economic growth in India and in improving the local and global 
environment 

Study Tour Energy EBczency Programs Individuals with dlrect responsibility for 
implementing end-use efficiency policies in their compames wl l  participate in t h s  tour It 
will include a workshop with key representatives of the energy efficiency industry in the host 
country and field visits to utilities w th  successful energy efficiency programs 

Task 1 2 Establishment and Instltut~onal Support of DSM/EE Cell 
This task wl l  support the establishment and staffing of a DSMIEE cell in the state(s) identified 
in Tasks 1 A key issue w l l  be determirung where to locate the energy efficiency cell wthin the 
restructured utility organization The cell should ultimately serve the proposed transmission and 
distribution company (or compames) The distnbution companies wl l  implement the actual 
energy efficiency programs, but the overall p l m n g  and load research activities could be shared 
with the transmission company In Orissa, the energy efficiency cell was irutially part of the 
transmission company, and w11 eventually be transferred to the distnbution companies The 
transmission company wl l  be entrusted with overall energy eficiency p l m n g  responsibilities 

Other issues to be addressed by t h s  task include staffing structure, skills mix, and the required 
computer hardware and software This task will also develop an energy efficiency regulatory 
mechanism that the utility w l l  submit to the state regulatory body Specific actions to be 
undertaken include 

Designing an overall strategy for the energy efficiency cell, includ~ng the scope, length and 
type of energy efficiency programs 

Developing the capacity wthin the utility to plan, design, implement and evaluate energy 
eEciency programs and policies 

Helping the utility to establish links and promotional programs with key private sector 
agencies such as industry associations/chambers of commerce and other private sector energy 
efficiency service providers 

Helping the utility to evaluate and appraise the pnvate sector's role in implementing its 
energy efficiency programs, designing and developing proposal guidelines, vendor lists, and 
lists of pnority projects 

Determimng the guidelines for innovative financing such as performance contracting and 
vendor financing 
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Assist the utility to design and disseminate consumer awareness information in support of its 
energy efficiency programs 

Associated Training 
Workshop Energy Eficiency Cell Organzzatzon and Management A workshop or senes of 
workshops will introduce the energy efficiency cell staff to the orgamzation and management 
functions that wl l  sustain the energy efficiency cell The staff may also need tramng on the 
use of equipment and software 

Course Cell Implementatzon Ths  course wl1 seek to transfer to other SEBs the expenences 
and lessons learned from the establishment of the first one or two energy efficiency cells 

Task 1 3 Load Research 
Load research will be a key function of the energy effic~ency cell The cell wlll need to 
systematically compile and analyze end-use load profiles of key end-users, which it can obtain 
through a sample process of metenng customer classes Accurate load data will enable the cell to 
estimate different customer classes' contribution to system load, the durat~on and incidence of 
major end-users to the system's peak demand, and demand forecast Load research also will 
provide valuable information for DSM program design, impact analysis of tmff design on 
customer usage patterns, and related studies on rates and engineenng design of distnbution 
networks (e g , sub-station transformer capacities) 

Thls task will support the energy efficiency cell's design and implementation of a load research 
program Illustrative areas of assistance include 

Training the energy efficiency cell staff in all aspects of load research 

Preparing a sampling plan for a load research program 

Procuring all the necessary hardware and software 

Conducting load research activities 

Preparing a strategic implementation plan for load control and management, and related 
energy conservation activities 

Assoc~ated Training 
Workshop Load Research This workshop wlll train the energy efficiency cell staff on how 
to use eqmpment, software, and technologies to compile and analyze their load research data 
and to integrate the research into their DSM and IRP programs 

Task 1 4 DSM/EE Pilot Programs 
This task will support the energy efficiency cell's design and implementation of pilot programs 
The pilot programs will be developed in consultation wth  the utility, major end-users, and 
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industry associations Potential target sectors for the pilot programs are agriculture, industnal, 
commerciallresidential, and municipal The pilot programs can be either educational or 
demonstration in nature 

T h s  task will focus on selecting financ~al inst~tutions capable of desigmg and developing 
energy efficiency financing schemes Several financing mechmsms could be tapped for energy 
efficiency 

Direct loans by a utility to energy users, using the project appraisal and loan adrninlstration 
services of a national or state financial institution 

Direct investment by a utility in energy efficiency projects wth  a return to the utility 

Direct investment by the state government m energy eficiency projects 

Establishment of a State Energy Efficiency Financing (SEEF) scheme, capitalized by the 
multilateral banks' lines of credit at a national- or state-level financial institution 

Any of the above in combination with financing, e g foreign direct investment, from carbon 
emissions trading, the CDM or other flexible mechmsms 

In the event that state-level orgamzations are considered, the SEEF scheme can be used to 
finance all types of energy efficiency projects, through mechanisms such as 

Direct loans to industries, municipalities, and commercial establishments 

Third-party financing for ESCOs undertaking performance contracting of agricultural, 
industrial, domestic and other energy efficiency projects 

Lines of credit for vendor financing 

The SEEF scheme has several advantages It would 

Provide "one-stop" financing for any type of project 

Be operated by a well respected financial institution wth  expenence in energy efficiency 
projects 

Serve only the state's energy users and energy efficiency services industry 

Provlde the SEB and its successors wth a ready source of World Bank financing for projects 
implemented under DSM without the requirement of loan management, etc 

Associated Traln~ng 
Course Energy Eficzency Technologzes and Project Implementatzon There will be a series 
of courses on energy efficiency technologies and the economics of energy efficiency w i t h  
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the Indian context Talored courses can be developed for different target sectors One option 
will be to deliver the course at business management schools and then re-use the curriculum 
on a commercial basis and wden its delivery to affiliated schools 

Workhop Energy Eficiency Finance Mechanisms Worlung wth  state, SEB, and financial 
inst~tution representatives, develop a set of financing mechmsms for energy efficiency 
projects The financing mechmsms will include possible financing comlng as a result of 
carbon emissions trading or the CDM 

3 2 2 Activity 2 State Energy Efficiency F~nancing Schemes 

The purpose of t h s  activity is to address the need to develop financial inter-mediation 
mechanisms to finance investments in energy efficiency and DSM Ths  could be arranged 
through national andfor state financial institutions that could offer financing schemes for 
efficiency projects These state energy SEEF schemes could include plant and equipment, 
erection and commissloning, techcal  know-how fees for assessment, design and drawlngs 
Loans could be available for the followng types of borrowers 

Energy efficiency projects in mdustry, commercial establishments and mu~llcipalities 
ESCOs carrying out single or aggregated projects under a performance contract 
ESCOs or equipment suppliers offering vendor financing 

The strategy is to provide assistance under the SEEF program will be available for the 
installation of equipment and plant which 

is designed to improve energy efficiency or reduce peak electricity demand 
Improve the ability for a plant to supply electnc power to the gnd 
inside-the-fence cogeneration 

Task 2 1 Selection of Financial Institution 
Ths  task will require the development and design of a state-wde energy efficiency program 
financed through the SEEF scheme The ECO Project w1l work with appropnate financial 
mstitutions/banks in the state in the development of the SEEF scheme 

Associated Tralning 
None 

Task 2 2 Project Assessment 
Thls task area will require adapting typical procedures for the identification, pre-selection and 
assessment of projects that meet the needs of the selected financial institutions This assessment 
will include identifying specific pre-feasibility studies, financial conditions to be imposed on the 
borrower, and procedures for morutonng and venfication 

USAIDINew Delh~ 
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Associated Training 
None 

Task 2 3 Design of Eligibility Criteria 
This task area will support the development of eligibility cntena for the different types of 
projects proposed under the SEEF scheme Broadly eligibility cnteria wl l  be developed for 

single projects applying for loan financing 
lines of credit for ESCOs for vendor financing 

Associated Training 
Workshop State Energy Efficzency Fznanczng The project wl l  work wth  a group of state 
officials and bank project analysts to find formats and methods converuent and acceptable to 
both parties to accelerate the use of available borrowing capacity in energy efficient projects with 
large-volume applications 

Task 2 4 Design of Financial and Operational Conditions 
The ECO Project will asslst m the development of the follow~ng cond~t~ons 

acceptable benchmarks with respect to debt/equity ratios, debt-service coverage and liquidity 
ratio 

appropriate tests of overall economic and financial feasibility 

promoters' contribution, period of repayment, secunty and approval procedures 

development of loan conditions (certification, procurement conditions, inspection provisions, 

msurance, information requirements and termination provisions) 

Associated Training 
None 

3 2 3 Activity 3 DSM/Energy Efficiency within the Privatization of Distribution 

The GO1 is revlewing the findlngs and recommendations of the Coelho Committee on Private 
Sector Participation in Power Distribution The committee's report, among other thmgs, has 
recommended the role of energy efficiency while developing ~ t s  policy framework aimed at 
promoting pnvate participation in the management and ownershp of distnbutlon licensees in the 
country A unique opportunity presents Itself in design~ng a strateg~c framework for energy 
eficiency withln the overall context of distnbution privatization in India 

The strategy IS to asslst in the des~gn, development and implementation of organizational model 
structures (e g , jolnt ventures, management contracts, corporatization, distnbution cooperatives, 
licensee operators) that permit efficient and vastly improved technical, financial and 

USAIDNew Delhi 
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management performance and operations, and to ensure distnbution pnvatization, a key element 
of sector reforms As part of the power distribution sector reform, the strategy w11 include 

DSWenergy efficiency programs and plans as a key cntenon in the selection of pr~vate 
distnbution companies 

Investments in utility DSM projects/prograrns as part of the evaluation of assets and fixation 
of retail tmffs 

Regulatory and policy measures to address the issue of lost revenue, directing saved energy 
from low-paying to high-paying customers, introduction of peak and off-peak tmffs, etc 

Task 3 1 Input to Debate on Privat~zation 
The project will work with the Coelho Committee andfor its project advisers to evaluate the 
scope for lntroduclng DSM policies and its plamng in the Committee's report as well as in 
related follow-on work 

Associated Train~ng 
None 

Task 3 2 Efficiency Objectives and Tariff Design 
The project wlll formulate a policy framework for promoting DSM m bulk and retail tanff 
design and the recovery of lost revenues due to customer energy savings In the context of 
energy shortages, it will also formulate a policy framework that permits the inter-sectoral transfer 
of saved energy (e g , from domestic and agricultural tmff classes to high-paying industrial tanff 
customers) 

Associated Training 
Workshop Energy Eficzency and Dzstrzbutzon Przvatzzatzon Workshops and semmars will 
be conducted to promote DSM as an important element of distribution privatization among 
private sector companies, end-users, utilities and state and central government ministries and 
agencies 

Task 3 3 Inclusion of DSM Objectives in Bidding Process 
DSM program objectives wl l  be designed as part of the competitive bidding documents in the 
selection of private distribution companies Subtasks will include 

Working with potential acquirers of dzstrzbutzon czrcles and assets of Indian SEBs to 
ascertain the extent to which end-use efficiency objectives could be met through the 
pnvatization process 
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Worlung with SEB distnbution departments to ascertain whch "customer group or 
dzstrzbutzon circles " hold the greatest potential for end-use efficiency improvements and 
attempt~ng to quantify costs, benefits and implementation aspects 

Promoting the development of a pnvately sponsored pilot project in distnbution efficiency 

Assisting in project design, structmng and financing of t h~s  pilot 

Drafting efficiency-related bid evaluation and selection critena 

Associated Training 
Workshop DSM and Eficrency zn Privatzzatzon Bzd Deszgn The project will provide U S 
examples and work wth  a group of distnbution companies and ESCOs to develop workable 
DSM objectives and bidding formats 

Task 3 4 The Reduction of Commerc~al won-technical) Losses 
Utility commerc~al losses in India are sigmficant These losses are all of the losses except the 
I ~ R ~  and kwh losses Included are uncollected bills, theft, lost or stolen materials, customers that 
are lost in the tracking system, and the application of inappropriate rates (commercial vs 
resident~al) As part of a wider loss reduction and end-use program, d~stnbution systems and 
utilities must address these as early as possible Sub-tasks include 

Evaluating utility meter route management, and billing and payment systems including 
invoicing, self-assessment of meter efficacy, and potential for pre-payment metering 

Evaluating collection procedures, including how DSM program non-payment affects overall 
b~lls 

Evaluating meter department operations 

Reviewing englneenng and design practices concerning accuracy and unauthorized use of 
energy 

Evaluating sub-meter~ng servlces and their use m facility energy audits 

Implementing changes in the metenng department 

Associated Tralning 
Workshop Commerczal Loss Reductron The workshop wl l  provide case studies and other 
applications that will allow the utility to ~mt~ate  a systematic program to reduce commercial 
losses 
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3 2 4 Act~v~ty 4 Efficient End-Use Appllcatlons m the Agriculture Sector 

The purpose of this activity will be to support the design and development of illustrative 
activities to improve end-use efficiency in the agricultural sector In many states (e g , Haryana, 
Andhra Pradesh, Rajasthan, Karnataka, Tamil Nadu), the agricultural sector accounts for 30-50% 
of total energy consurnptlon Outdated or poor quality equipment, Inadequate (and in some cases 
free) electricity tanffs, substantial t echca l  and cornrnercial electricity losses, and poor service 
reliability are pervasive problems hindering the sector The ECO Project can make a significant 
contribution to overall energy efficiency by targeting programs to t h s  sector 

The strategy wl1 be to encourage private firms to provide technical and other services to the 
agricultural sector to increase the end-use efficiency of vmous applications The tasks in this 
activity will emphasize reductions in peak demand and electmcity consumption on prionty 
feeders to alleviate chronic power shortages Techca l  measures to reduce electricity losses are 
well known, but their practice is not widespread Typical agricultural end-use efficiency 
programs that could be implemented as part of thls activity include 

distribution feeder upgrades to reduce line losses3 
load management of distribution transformers4 
end-use efficiency of motor-pump sets5 
innovative irrigation methods to reduce water consumption 

The private sector can play an important role in delivering these programs Energy savings 
would be measured either through an appropriately designed monitor~ng and verification system 
or by a stipulated savings method and sold to the utility under a performance contract 

3 This could involve re-conductoring, installing efficient transformers and capacitor banks, and In some states 
(e g , Andhra Pradesh) examlnlng the feasibll~ty of hlgh-voltage dlstributlon systems, LT less distrlbutlon, 
slngle-phase transformers/motors and metering The energy savlngs could exceed 50-75% on account of 
reduction In IR losses, and prevention of theft from hlgh-voltage lines (1 Ikv Instead of 440v sub-d~stribut~on) 

4 T h ~ s  would be done through the use of a remote communication system 

Replacement of pump sets and associated equipment such as foot valves, piplng, etc could save electricity 
use by over 25-35% In typlcal cases 
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Task 4 1 P~lot Project Des~gn and Implementahon 
A typical agricultural D S M ~  project wl l  require the following actions 

Evaluating the water dellvery system on all electrically-dnven tube wells on designated 
feeders, including alternative lmgation methods to reduce water use 

Upgrading the water suction and distrlbution systems to meet BIS standards for piping and 
foot valves 

Replacing all non-submersible pump sets on the designated feeders w th  new mono-block 
centrifugal pump sets with hgh-efficiency motors to meet reduced water supply needs 

Arranging a multi-year leasing agreement with each farmer covenng the pump sets and other 
hardware 

Arranging a multi-year maintenance contract with local motor re-winders and pump 
msuntenance services, including t r a m g  

Assoc~ated Tralnlng 
Workshop Pzlot Project Deszgn The project would familiarize all involved parties with the 
project objectives and in particular stress any additional benefits that might result from 
proper implementation Attendees would include farmers, dishbution company, equipment 
vendors, rewinders and maintenance personnel, and rural ESCO staffs to ensure they 
understand the concepts and their roles 

3.3 COMPONENT 3: ENERGY EFFICIENCY MARKET DEVELOPMENT AND 

FINANCING 

Over the last few years, the Indian power sector has taken tangible steps towards liberalization 
and deregulation As India moves towards a market-based economy, issues such as 
competitiveness among its manufacturers, the rational pricing of inputs and outputs, and overall 
enterprise efficiency are becoming important Based on the growth of the private manufacturing 
industry and the nse of the financial services industry, the basic drivers for a market-driven 
energy services industry are emerging The followng trends support a market transformation in 
the energy efficiency industry 

Industnes and other large consumers face high energy pnces 

To make the Initla1 plot slmple and to test the "business model," ~t 1s suggested that emphasis be placed on 
pumpset rehab~l~tation and associated measures It 1s expected that feeder upgrades would be carrled out by the 
SEB as part of the distrlbution system Improvements under the SPSR program 
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Multilateral lend~ng agencies have large, focused loan and technical assistance projects to 
improve end-use efficiency 

Equity capital and debt financing for efficiency-dnven process improvements are read~ly 
available 

Both Ind~an and international energy efficiency project sponsors have emerged 

Regulatory changes have stimulated greater market penetration of agro-fuel based 
cogeneration and renewable energy-based power technologies 

Thls component of the ECO Project wl l  assist the players and institutions that are usually 
involved in developing, desigmg, constructing and operating an energy efficiency project 
These include project sponsors or promoters, investors and lenders, equipment manufacturers, 
engineering companies (especially those providing turnkey services), and contractors 

Act~v~ty Descnpbon 

1 Technical and Project Structuring Serv~ces for Sponsors 

2 Financial Incentives and Credit Enhancement 

3 Energy Efficiency Industry Support 

4 Efficient Technology Promotion 

5 Market Condit~onlng and Promot~on 

6 Non-Sugar Cogeneration 

3 3 1 Achvity 1 Techn~cal and Project Structuring Sewlces for Sponsors 

The purpose of this activity will be to increase the number of projects that achieve financial 
closure and become operational Energy efficiency project proposals need to be structured so that 
financial institutions can appraise them with the least cost and time Many project sponsors, 
including ESCOs, end-users and equipment makers, identify projects but are unable to develop 
project proposals that meet the needs of lenders and other investors Ths  occurs because many 
end-users and energy professionals have little or no exposure to the business and financial side of 
project development Many techmcally and commercially viable projects have been refused 
credit facilities because they lack a commercial strategy 

The strategy is to work with project sponsors, end-users and equipment makers in selecting 
thermal and electric projects that are at a sufficiently advanced stage of technical viabil~ty It will 
provide technical and financial advisory services, and training to this group Project preparation 
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assistance should be focused on realizing results in the form of committed projects and 
constructiodinstallat~on actlvlty 

Task 1 1 Evaluation of Lender Criteria 
The project wl l  work with financial institutions such as the World Bank and ADB (including 
beneficlanes), IFEDA, IDBI, ICICI and IL&FS as well as commercial lenders such as SBI (and 
including state-level financial mstitutions) and non-bank finance companies to ascertain thelr 
current requirements for appraising projects and committing funds Ths  wl1 include 

Developing a list compnsing sources of funds and terms of all available and planned lines of 
credit, both multilateral development bank and local funds, orgamzations offering term loan 
facilities, equity portfolios, and infrastructure-directed funds available for investment in 
efficiency or modemzation projects 

Obtaining fiom financial institutions, mimmum lender requlrements for each of these credit 
facilities 

Disseminating h s  information to project sponsors on a regular basls, establishing and 
mantainlng a data base of the above information and posting it on a web site 

Associated Training 
Workshop ESCO/Fznanczal Structure A group of financial institution managers and ESCO 
managers will be assembled to determine viable loan mechamsms 

Course ESCO Project Fznance A one-week course will introduce loan mechanisms to 
ESCOs and financial institutions 

Course ESCO Performance Contracts Successful and financing contracts with ESCO 
managers, industrial customers, and financial institutions w11 be reviewed 

Task 1 2 Solicitat~on of Projects and Sponsors 
One bamer to be overcome is the lack of a quality "plpeline" of projects The aim here is to 
establish a formal project cycle wthln the industry - fiom development to financing Thls will 
entail working closely wth sponsors and others to develop projects that may be funded under the 
many lines of credit that are under development by the multilateral development banks It will be 
important to develop lender criteria for screening projects and sponsors in priority end-use 
sectors, ensuring a mix of thermal and electricity conservation and efficiency projects This 
includes 

Assisting sponsors on technical, financial, economic, and environmental issues 

Alming towards pre-selecting at least 10 individual projects displaying a geographic mix and 
a range of technologies and sizes At least half these projects should be utility dnven (SEB 

- 
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and private), with Indian (or joint venture) ESCOs, as opposed to stnct equipment vendors, 
and at least one project must be in the rural (or agncultural sector) 

Giving pnority to projects with concomitant benefits in improving the environmental 
emissions or characteristics of the facllity or process, or conserving water supply and use 

Associated Training 
Course Project Screenzng T h ~ s  course wl l  help financial lnstltutions to re-onent their 
project screening to include energy efficiency and modemzatlon projects The program wl l  
be actively marketed to industry associations and other trade forums The traimg w l l  
include an overview of potential financing that may result from the Clean Development 
Mechanism and other flexible mechanisms 

Task 1 3 Project Structuring Serv~ces 
Thls task will offer project structmng support services to sponsors of energy efficiency projects 
It will include the development of easy-to-use financial models for analyvng electric and 
thermal efficiency projects, and 

Working with selected projects/plants/consultants to develop the terms of reference for 
feasibility studies, and devising cost-shmng pnnciples for the terms of reference 

Carrying out feasibility studies, using industry experts to review and finalize documents, 
including procurement issues 

Preparing an easy-to-use (and modify) spreadsheet-based model that sponsors can use to 
analyze projects and make presentations to potential lenders and investors 

Development, or adoption of an already available, baselme methodology and model for 
possible use in determining a tradeable carbon offset 

Testlng the viability of t h s  model wth  development finance and other lenders, and 
evaluating all possible sources of funding and guarantees 

Wherever appropriate, investigating the applicability of the proposed USAID DCA facllity 

Provide ass~stance on project document preparation and risk management 

Assisting in arranging external financing as necessary and appropriate 

Participating in the final decision and selection of projects eligible for financing 

Providing supervision and monitonng as required by USAID, multilateral development 
banks, sponsors or lenders 



ECO PROJECT DESIGN COMPONENTS b3-28 

This task should result in a minlmurn of eight completed feasibility studies including financing 
quality documents, and signed project agreements for at least four projects The above tasks 
should be closely coordinated wth  Activity 2 of t h s  Component 

Associated Training 
Workshop Fznanczal Model ESCOs and financial analysts w11 be brought together in one 
workshop to work out concurrent approaches to financial modeling The financial model and 
tools developed as part of the techca l  assistance program will be used m the tral~ung 
session ESCOs and lenders will benefit as they require well-analyzed projects in order to 
accelerate and simplify loan applications 

Task 1 4 Dissemination of Financial Models and Tools 
The project will evaluate different Indian orgamzations that wl l  work wth ECO in CO- 

developing this business and financial advisory expertise with the ulhmate objective of being 
able to provide project structuring support service on a continuous basis This includes 

Evaluating private financial advisory firms, non-banlung finance compames, and 
development banks 

Transferring the financial appraisal know-how developed under t h s  activity to industry 
participants 

Associated Train~ng 
None 

3 3 2 Activity 2 Development of Financial Incentives and Credlt Enhancement 

The purpose of this activity is to catalyze the development, negotiation, financing and 
construction of medium to large-scale energy efficiency projects and the marketing of energy - 
efficient consumer products through established distribution channels Soft loans, conditional 
grants, Interest rate buy-downs, and loan guarantees reduce the perceived and actual r~sk 
associated wlth energy efficiency projects 

The strategy is to spur Investment in projects that show a significant GHG reduction potential, 
including non-sugar cogeneration projects m refinenes, cement, sulfuric acid plants, pulp and 
paper, petroleum coke application m power generation and large-scale lighting projects Groups 
such as privatelpublic non-bank finance companies, IDBI, ICICI, and IL&FS, as well as reform 
utilities who are admirustenng lines of credit, have stated that lowenng their (and other 
investors') perception of risks in particular energy efficiency projects would be beneficial from a 
number of perspectives (costs of loans, loan tenors and the speed at whch disbursements can be 
made) 
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Task 2 1 Grant Element Deslgn 
The project will develop a grants program for business demonstrations, including 

Des ipng  and sizing the proposed USAID conditional grants program to meet the needs of 
Indian sponsors and lending institutions, keeping in mind the demonstration and replicability 
impacts of such grants 

Identifying and selecting Indian financial institutions, both public and private, as hosts of t h s  
grant facility 

Co-analyung wth  the designated financial institution, the profile of typical borrowers, 
assessing market demand and developing a term sheet lending institutions can use 

Preparing a grant facility marketing plan 

Preparing grant facility operational and management guidelines 

Identifying deslred terms of an accompanying guarantee facility 

Coordinating with the proposed USAID DCA Program described below 

Review and monitor projects on an on-going basis 

Associated Traln~ng 
Course Energy EfJiczency Condrtzonal Grant Program m s  program will tram the staffs of 
selected Indian financ~al institutions on the scope and mechanics of the conditional grant 
program and encourage them to use t h~s  grant program in an accretive manner 

Task 2 2 Guarantee Program Deslgn 
USAID is in the process of developing a credit authonty (similar to USAID's hous~ng finance 
guarantee authonty) that can be used in such applications as include energy efficiency projects 
Ths  task will review the market for a guarantee instrument and assess the conditions under 
which the USAID/New Delhi mission would make it operational This will include 

Appra~sing the applicability of the proposed USAID Development Credit Authority to Indlan 
financ~al market conditions 

Identifying Indian financial institutions, both public and pnvate, as hosts of thls DCA 
facil~ty 

Preparing a profile of typlcal borrowers, assessing market demand, and developing a term 
sheet for use by lending institutions 

Collecting prel~minary application matenals to submit to the DCA for informal review 

USAID/New Delhi 
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Identifying the desired terms of a guarantee facility 

Coordinate wth  the Specific Project Grant Program descnbed above 

Assoc~ated Train~ng 
Course Development of USAID's Credit Authority Program The staffs of selected Indian 
public and pnvate financial institutions wll  be trained on the scope and mechmcs of the 
conditional grant program 

3 3 3 Act~v~ty 3 Energy Efficiency Services Industry Support 

The purpose of t h s  activity is to build a commercially viable, k v i n g  and modern energy 
efficiency industry that can provide market-based solutions to address the needs of the proposed 
legislation ordering the implementation of energy efficiency The energy services industry must 
take advantage of the gradually liberalizing economy and orgamze itself to offer attractive 
business solutions to industry 

The goal here is to encourage and support market forces that w l l  motivate credible industry 
players (both Indian and foreign) to enter into or expand their presence in t h s  market The Indian 
energy efficiency Industry is made up of energy aud~tors, architect/engineers, contractors, 
equipment vendors, ESCOs, and distribution utilities 

The strategy is to use market forces, including financing mechmsms that may emerge as a result 
of the Kyoto Protocol, to complement the effectiveness of proposed mandatory actions in 
achieving energy efficiency objectives An approach would be to work with industry trade and 
professional organizations to advance the concept of voluntary accreditation of energy auditors 
and engineers This would enable ESCOs and other entities to interact wth  their U S 
counterparts and obtain first-hand access to process "know-how7' and methods 

Task 3 1 Voluntary Aud~t Cert~ficat~on Program 
This task would propose a rationale for a voluntary auditor certification program as opposed to a 
nationally mandated program through a government agency An example might be the Indian 
Institute for Chartered Accountants, which is administered as a professional accreditation and 
certification body USAID has worked with professional associations (e g , Association of 
Energy Engineers), and found that voluntary certification bodies have a substantial impact on the 
quality and quantity of independent audit firms, engineenng firms and end-users Ths  task will 
include 

Screening internationally accepted professional associations that offer a model for the Indian 
market 

Developing the charter, compliance requirements and outreach needed to create a viable 
certification program, wth  emphasis on the linkage to the proposed BEE legislation 
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Sponsoring the newly formed energy auditing certification association to provlde energy 
auditor instruction course (a 2-week course) 

Arranging to host at regular intervals, across the country, energy manager certification tests 
that w11 result In a cadre of certified energy managers 

Develop and mantain a network of these certified energy managers 

Assoclated Tralnlng 
Workshop Energy Audztor Instruction The Indian Association of Energy Engineers (when 
formed) will be assisted in budding a curriculum and delivering a course to prepare auditors 
to pass a certification test 

Task 3 2 Formation of Trade Assoclatlon 
This task will provide the leadership and support for the creation of an Indian Energy Service 
Companies Association, either as an Independent group or as part of an exlsting orgamzation 
(e g , CII) This will include 

Coordlnatlng input from other ESCO orgamzatlons such as the National Association of 
Energy Services Comparues (U S ) and Brazil Association of Energy Services Compames 

Develop the charter, membership guidelines and products that such an organization can 
provide ~ t s  members 

Prepar~ng a business plan and first-year agenda together wth  the selected organization 

At a minlmum, developing a model performance contract (along with explanations) sultable 
for application in India and distributing lt to members This could also serve as a teaching 
tool for traners 

Monitonng the progress made by this organization 

Assoclated Tralnrng 
Workshop Indzan Energy Sewzce Company Assoczatzon Representatives of interested 
ESCOs and similar associations from other countries wl l  be given assistance m chartering a 
not-for-profit association 

Task 3 3 Developing a Busmess Exchange 
This task will introduce an ESCOIengineenng serviceslend-user exchange program to help foster 
the development of a cadre of busmess managers who have actual experience in executing 
projects While many Indian companies are knowledgeable on the guidelines and process of 
putting together a project on a performance bas~s, few have worklng experience with these 
arrangements 
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An exchange program will give Indian professionals access to actual "know-how" on all aspects 
of the project cycle The preferred approach is to have Indian professional firms spend time (4-6 
weeks) w th  their U S counterparts on projects and learn through a hands-on approach The 
motivation for the U S compmes IS the opportumty to work closely with Indian parties and 
develop business relat~onshlps Where ESCOs would be involved, the approach would be to 
work through the new Indian ESCO assoc~ation Thls task wll  include 

Developing guidelines on local and foreign fm selection cntena, and cost-shanng on a 
competitive basis 

Promoting the program to prospective participants both Indian and foreign firms who can 
send experts to work with Indian compmes for a 2-4 week penod 

Monitoring, coordinating and providing support to both sets of players in each country 

Maintsuning contact wth  staff and assisting in project preparation through other ECO 
activities 

Associated Tralnlng 
Study Tour Indzan ESCO and End-user Eflcrency Management Several Indian ESCO 
managers and large industrial energy managers w11 vis~t wth  their U S counterparts Follow 
up assistance will be provided to ensure they are given spealung engagements to disseminate 
their expenence 

Task 3 4 Verlficat~on Protocols 
This task will encourage the adoption of a measurement and venficatlon protocol as a means of 
independently verifying energy savings and benefits The task wl l  be done in cooperation with 
the new Indian ESCO association The adoption of standardized project measurement and 
verification (M&V) protocols should result in more reliable savings estimates and is a stepping 
stone toward the basel~ning and certification of GHG emissions reductions that will be required 
under the CDM These protocols can also reduce transaction costs, especially in the Indian 
market where commercial dispute resolution is time consuming Multilateral development banks 
and commercial lenders require M&V as part of their mlnimum lender requirements This task 
will include 

Coordinating with USDOE's International Performance Measurement and Verification 
Protocol (IPMVP) effort 

Screening and identifying an organization that can assist in the development and adaptation 
of M&V protocols already developed 

Adapting the IPMVP effort to Indlan market conditions, starting with prior~ty technologies 
and processes 
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Associated Train~ng 
Course Measurement and Verfzcatzon Protocol Ths  course wl l  instruct ESCOs, end-users 
and lenders on techmques, tools and benefits of measurement and venfication protocols to 
project financing and contract development 

Workshop Measurement and Verfzcatzon Protocol Ths  workshop will adapt international 
examples of M&V protocols to formats applicable to Indian industry It will also include an 
introduction to the establishment of baselines at the plant level and the certification of GHG 
emissions reductions 

3 3 4 Activity 4 Efficient Technology Promobon 

The purpose of t h s  activity is to identify critical market constramts to key energy efficiency 
technologies and to develop tasks aimed at removing these constrants 

The strategy is to focus on removlng critical market barners to key energy efficiency 
technologies The approach will be to first identify key technologies, such as electric motors, 
where efficiency improvements could have a significant effect on energy consumption and GHG 
reduction, and then to analyze the entire market chain from manufacturing to distnbution to final 
sale Constraints to expanded market penetration will be identified w t h n  the market chan and 
then tasks w ~ l l  be developed to address the specific constraint Examples of tasks include 
developing a "golden carrot" program to improve the level of energy efficiency of equipment at 
the point of manufacture or credit enhancement of consumer financing at the point of sale to bias 
consumer choice toward the purchase of more efficient appliances Given the technology focus 
of this activity, an attempt will be made to develop it in cooperation with the Technology 
Cooperation Agreement Pilot Program (TCAPP) being spearheaded by NREL with funding from 
USAID Illustrative tasks under this activity include 

Task 4 1 Market Choke Polnt Analysis and Alleviation 
Ths  task wlll identify critical market constraints to key energy efficiency technologies and then 
develop tasks to help alleviate the constrants Subtasks include 

Conducting a screening exercise to determine which technologies have the greatest potential 
for reducing energy consumption and GHG emissions in India Possible cntical technologies 
include motors, lighting, sur conditiomng, pump sets, steam and condensate equipment, 
combustion equipment and packaged cogeneration MARKAL MACRO' or a similar 
GHGIenergy model will be used to determ~ne the technologies with greatest GHG reduction 
potential 

7 MARKAL MACRO 1s a commonly used computer model that can determine the GHG impact of energy 
pol~cy changes at the nat~onal level 
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Selecting a cntical technology and analyzing the entlre market cham for b m e r s  to further 
market penetrahon based on the screening exerclse, identifying choke points in the marketing 
chain, and developing policy and program options for alleviating the choke points 

Worklng wth  government and industry to select the best options and implementing an 
efficient technology promot~on program to address these market b m e r s  

For example, a program aimed at improving the market penetration of three or four of these 
technology-based programs can be undertaken As an example, the case of hgh-efficiency 
electric motors is explored in the next task 

Associated Trarnrng 
None 

Task 4 2 Efficient Technology Promotion (e g , A Motor Efficrency Program) 
Electric motors are the largest single electricity consuming end-use device in India, consuming 
approximately half of all electricity Withn the mdustnal sector the percentage is even hgher, 
with motors accounting for about 70% of electricity consumption Thus, even wthout the 
screening exercise in Task 4 1, motors can be identified as a cntical technology for whch a 
program designed to improve efficiency is required Illustrat~ve tasks for such a program include 

Surveying motor manufacturers and vendors to determine the current sales patterns of motors 
by slze, efficiency, customer and other relevant parameters 

Reviewing motor efficiency programs in other developing countnes, such as Mexico, for 
lessons learned applicable to India 

Solic~ting the involvement of motor manufacturers and vendors in an informational campaign 
to encourage the purchase of high-efficiency motors 

Working with traimng providers to the industrial, commercial and agricultural sectors to 
design courses on the technology and economics of efficient motor procurement and use 

Working with major manufacturers to increase the availability and range of efficient motors 
in the Indian market 

Working with financial institutions and manufacturers to develop incentives for the 
procurement of hgh-efficiency motors 

Using the technology promotion program to market a "systems" approach based on the 
technology selected Technology systems Include operations, controls, maintenance and 
related equipment - these broader system efficiency improvements often provlde 
opportuties far more profitable than the technology itself, e g , for motors, efficiency 
improvements can save 2-5%, but better control and operations can save up to 15% 
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Support~ng and promot~ng the adoption of motor efficiency labeling and standards 

Developing a program to address the degradation in efficiency that occurs during the motor 
repair and refurbishing process 

Developing an Indian technology promotion program, e g , a "Green Lights" program or a 
"Motor Challenge Program" for India, including setting up 

A clemnghouse, e g , for motors it w11 include the manufacturers, models, 
specifications including efficiency, size, and other important parameters relating to 
motor selection 

Case studies, e g , for motors it w11 include examples where they have been used 
more efficiently and programs that promote the use of hgh-efficiency motors 

Analytical tools, including software program such as "Motor Master Plus," where 
plant managers can quickly calculate payback penods for various technology options 
using plant-spec~fic parameters 

Providing hands-on demonstrations to industry managers and operators on the economic and 
financial benefits of high-efficiency motors and their operation as well as quality rewinding 
techniques 

Providing hands-on demonstrations to those engaged in the refurbishment and rewnd of 
motors Thls would Include the design of procedures, sample tool luts and materials of 
reconstruction, and would encompass the fractional horsepower industry as well as large- 
scale rewnders 

Assoc~ated Tra~ning 
Workshop Eficzent Technology Promotzon Industry managers, operators and those engaged 
m engaged in the refurbishment and rewind of motors would be given hands-on training on 
the economic and financial benefits of high-efficiency technologies (e g , motors) and their 
operat~on as well as quality rewinding techniques It would include the design of procedures, 
sample tool luts and matenals of reconstruction, and encompass the fractional horsepower 
industry as well as large-scale rewinders 

Course Eflczent Technology and Systems For the technologies selected, a customized 
traning course would be given to plant managers and owners on efficient technology and 
systems where all aspects of operation, application and specification are covered 

Course Equzpment Marntenance and Repazr For the technologies selected, a customized 
training course for plant managers and owners would be given on unit operation and specific 
energy consuming equipment maintenance and repair, e g , steam trap repair, burner system 
ma~ntenance and motor rewind 
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3 3 5 Act~v~ty 5 Market Condit~on~ng and Promot~on 

The purpose of thls activity is to build an energy efficiency industry that can provide a steady 
stream of hgh-quality, competitive, energy-escient, environmentally fhendly, and easily 
accessible products at the retail and custom market levels Indian markets lack available 
competitive, reliable and proven energy-eficient technologies at the process and product levels 
In order to overcome this critical bmer ,  ECO will encourage the market entry of Indian and 
joint venture compmes involved in energy/environmentally efficient product manufactmng, 
services and retailing 

The strategy is to eliminate market bamers that have held back investment in energy-efficient 
product manufactmng and services Simultaneously, t h s  activity aims to take advantage of 
positlve market forces such as the explosive growth in consumer finance and innovative 
distribution channels such as direct marketing 

Task 5 1 Efficient Branded Equipment Promotion 
This task's goal is to Increase the market opportunities for the branded manufacturing of energy 
efficiency products in India It will include 

Compiling data and survey information, and assessing the market potential for branded, 
energy-efficient products (e g , compact fluorescent lamps, transformers, compressors 
motors) across the commercial, residential and industnal markets 

Compiling data and survey information, and assessing the market potential for control 
systems and information technology solutions, e g , process automation, supervisory, control 
and d~stnbution automation systems (SCADA), and advanced energy audits across the 
commercial and industnal markets 

Conducting a market study among U S and Indian manufacturers of energy-efficient 
equipment and processes, and assessing their readiness to enter the Indian market, and 
examining barr~ers to the~r entry including providing them with information on the Indian 
market and players 

Coordinating wth  Activity 1 tasks and find synergies between project feasibility studies, 
sponsors and end-users 

Associated Training 
None 

Task 5 2 Market Expansion 
The project team will engage in dialogue with energy-efficient product manufacturers, non-bank 
finance compames, and other relevant entities to increase the distribution of efficient products 
through established and new distnbution channels Ths  task will include 

USAIDfNew Delhi 
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Examimng the potential for distnbutlng energy-efficient equipment through innovative 
marketing channels, and at a mimmum, examimng the followng marketing routes 

direct market~ng programs 
vendor leasing programs 
bill discounting 
combination leasing wth  hlgher value equipment, e g , air conditioners 
direct sales 
"green" marketing 
government tender route through DGSND 
trading compames 

Coordinating w t h  the policy effort and worhng w th  IS1 and BIS to include a labeling and 
efficiency program for equipment that is likely to be marketed through the innovative 
market~ng channels described above 

Associated Tralnlng 
8 Workshop Innovatzve Marketrng of Energy Eficrency Products ESCOs, vendors, 

advertisers, and manufactures will be brought together in a cooperative effort to increase 
customer awareness and build stronger, more discemng markets 

Course Marketrng Energy Eficzency Products Thls course will present the experience of 
product marketers, including direct marketing, vendor leasing programs, bill discounting, 
combination leasing w t h  hgher-value equipment, direct sales, government tender route 
through DGSND, trading comparues, green marketing, customer awareness, product 
differentiation, labeling programs, standards, and advertising 

3 3 6 Activlty 6 Non-Sugar Cogeneratron Activities 

The purpose of this activity is to test and validate the concept of selling excess cogenerated 
power to utilities using commercial principles In the pncing and negotiation of power sales 
Sugar or biomass cogeneration was a logical entry point to do so Work by USAID in this area 
has significantly advanced biomass cogeneration projects in a few states and has also helped 
promote national policies The scope and potential for industnal cogeneration m non-sugar 
applications (e g , refinenes, fertilizers, pulp and paper, textiles, engineering, chemlcal 
processes) remains virtually untapped but is large 8 The desire for reliable and quality power has 
forced industry to install captive power equipment to provide power supply secmty In many 

* Var~ous estimates place the technical potentla1 for industr~al cogeneration in India to be around 15,000 MW 
as against 3,500 MW for sugar cogeneration 

USAID/New Delhi 



ECO PROJECT DESIGN COMPONENTS r 3-38 

cases industnal cogeneration could be a more cost-effective choice in view of its energy-efficient 
design and the possibility of effecting power sales to the gnd 

The strategy will involve the commercial development of cogeneration projects in existing 
industrial facilities or those either at the inception, expansion, or rehabilitation stages At first, 
"wthin-the-fence" cogeneration projects would be promoted and in selected cases the sale of 
excess power or its wheelinghanlung and sale to t h d  parties would be considered 

Emphasis should be placed on effecting sigmficant energy efficiency gains by optimivng the 
design of the cogeneration system to meet process thermal energy needs and generate byproduct 
power at a site Technical configurations would span a range of cogeneration systems from the 
conventional boiler-steam turbine systems to gas turbine topping cycles to process waste-heat 
recovery bottoming cycle systems Also to be examined for its application in selected industnal 
regions in India (e g , Thana-Belapur, Baroda, Fandabad) wl l  be the feasibility of a single 
combined heat-power facil~ty that would serve the thermal and electnc power demands of a 
conglomeration of ~ndustnal plants 

Task 6 1 Entry Strategy 
Since ECO will have to pnoritize the sectors and technologies in which it will work, the first step 
1s 

Conducting a national survey of industnal plants to establish the techmcal and economic 
potential for cogeneration, and using this survey to develop a program plan for the activlty 

Assoc~ated Traln~ng 
None 

Task 6 2 Development of Techn~cal and Commerc~al Cr~tena 
The expenence of the sugar industry is useful here The early proof-of-concept and development 
of technical assistance to sugar mills and equipment suppliers was cruc~al In getting projects off 
the ground The sub-tasks here include 

Establishing standard or model system configurations based on industry type, range of heat- 
power ratios, etc 

Establishing technical and other cntena for the selection of pilot cogeneration systems 

Exarnimng the feasibility of merchant and utility power sales, developing a methodology for 
pncing cogenerated power in industnal facilities, and developing contractual agreements for 
sale or wheelinghanking to thlrd parties 
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Task 6 3 Pilot Projects Selection and Support 
Ths  task will work with project sponsors to select pilot projects in non-sugar cogeneration Ths  
will involve 

Conducting at least five pre-feasibility studies 

Conducting at least two detaled feasibility studies 

Assisting in the development of the project financing plan, including testing the applicability 
of the capital grant and development credit authority 

Facilitating the design, development and engineering of a pilot cogeneration plant 

Associated Training 
Workshop Cogeneration Systems A senes of workshops wl l  be held on 1) cogeneration 
schemes, design issues, fuel choices and other system issues, 2) project financing, 3) 
interconnection and utility markets The workshop will also be used to disseminate project 
findings, especially techca l  and fuel management studies The audience will include policy 
makers from the state and central levels, as well as end-users and sponsors, eqmpment 
players, groups of SEB staffs, industrial cogeneration hosts, developers, lenders, and 
investors 



CHAPTER 4 
BUDGET ESTIMATES 

Exhibits 1 ,2  and 3 present detailed budget estimates for each component E h b i t s  4 and 5a-c 
present the maln cost assumptlons used in the analysis and the buildup for the estimated cost of 
the proposed long term advisor and field office In each component ' Each of the summaries 
present estimated costs down to the task level, plus estimates for a long term advisor and field 
office costs in each component and the $5 million of grant funds in Component 3 Although the 
spreadsheet has been structured to allocate activity-level costs by year, an estlmate of the annual 
distr~bution of costs has not yet been included in t h s  analys~s 

The summary budgets follow the basic structure presented in the Armstrong/Dalal/Gembol 
memo of April 3 The budgets show the following information 

Technical Assistance 

Level of Effort Professional level of effort (LOE) is presented in person-months of expatriate 
and local (CCN) labor The speclfic LOE amounts are based on a percentage allocation of total 
LOE requirements between each activity and then between the tasks wthm each activity 
(Actlvlty Allocations, Activity Allocatlons C2) These estlmates do not include speclalist 
expatriate labor associated w ~ t h  specific train~ng activities (see Training section below) 

Costs (technical assistance LOE) The estimated cost of expatriate and local technical assistance 
labor IS based on average senlor and mid-level labor rates for the functional labor categories 
likely to be required for implementing this activity E x h ~ b ~ t  4 shows the main labor, d~rect 
expenses, and tralning cost assumptions (assump) 

Travel This category covers est~mated travel-related expenses for the short term expatr~ate and 
local labor The cost estlmates through a serles of assumptions based on the level of effort 
estimates Exh~bit 4 (assump) shows the assumptions and estlmates The assumptions include 
the amount of expatnate and local LOE spent in the field, the average days per international trip, 
average airfare costs, per diem levels and costs, and local travel costs 

Comrnod (equipment/commodities) The estimates are based on task-specific requirements 
rather than overall assumptlons (Actlvlty Allocations, Actlvlty Allocatlons C2) 

1 Full details of the cost estlmates are Included In an accompanying Excel file In the text, the boldface terms 
enclosed in parentheses - (assump) for example - refer to specific named worksheets In the spread sheet file 
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Other Other direct costs (cornmu~llcations, supplies, copying, etc ) are estimated based on an 
assumption of costs per LOE month (assump) 

Training 

The separate training cost estimates are based on assumptions regarding the unit cost of four 
types of training activities curriculum development course (course), one-week workshop, 1-2 
day workshop, and new project-specific courses (new course) The estimated costs of each type 
of training includes two elements 1) the average u t  cost of local labor and direct expenses, and 
2) specialist expatriate labor requirements associated with each type of training (assump) The 
number of each type of traimng was then estimated on a task-specific basis (Activity 
Allocatlons, Activity Allocatlons C2) and the resulting LOE, LOE costs, and direct expenses 
are shown in the summary e h b ~ t s  

It should be noted that Task 2 of Activity 4 includes only an estimated traimng amount totaling 
about $2 6 million This a summary estimate of the overall training cost for regulatory reform 
and restructuring that cannot be otherwise allocated to specific tasks or activit~es at the initial 
stage of the project design 

Long Term Advisor and Fleld Office Costs 

The current project design includes a five-year expatriate long-term advisor for Component 1 
and for overall ECO Project management and coordination, a three-year expatriate long-term 
advisor for Component 3 followed by a two-year local resident advisor, and a five-year local 
resident advisor for Component 2 The total estimated costs are shown in the summary exhibits 
and estimated unit costs and annual costs are presented in Exlubits 5a, 5b and 5c (C-1 Long 
Term, C-2 Long Term, C-3 Long Term) Although the long term advisors will act~vely 
participate in many component activities, the costs of their labor, allowances, and related field 
ofice expenses are shown separately in this budget presentation 



- 

- 
TOTAL 

- - 

-- 559 - 621 
334 019 - - 

535 787 -- 

-- - 
1429 427 

- - -- 
- 302 -- 149 
- - 162 425 - - 

- 289 - -- 364 

- - - - 
753 938 

189 421 
- -- 274 716 

392 358 
- - - - 

- -- - - - 
856 496 

-- -- 
- 625 - 665 -- 

1748523 
0 - - 

- 
2374187 
1 546 900 - 

433 000 
750 000 

8143948 

-- 
2 498 523 

 ravel 
- - 

- 706 -- 290 
-- 93004 

66437 

- 
265 725 

-- - 
-- 53616 

--- 40 - - 212 - - 
-- 40212 - 

?34 040 

- - 
- 39705 - 

39 705 
- 7 9 4 1 0  - 

- -- 
158 820 

272035 - 

0 
-- - 

0 
- - -  

-- -- 
272 035 

--- - 

830620 

~~ -- -- 

Exhlblt - 1 Component I Summary - -- - -  

- 
Techn~cal 

Cost 
Expat 

191 862 
167879 

-- 119914 - 

479 655 

95931 
71 948 
71948 

239 828 

59957 
59 957 

119914 

239 828 

159885 
0 
0 

159 885 

90001119195  

G m m o d  

-- -- 

- % o ~ o  - 

- -- 0 
50000 - 

-- 
200 000 

- - 0 
- -- - 0 
- -- I00000 - 

- -- - - 
100 000 

- 
0 --- - 

-- - 0 
- - - -  0 

- 

0 

0 
0 - -. 
0 

-- - 
0 

-- -- 

300000 

- 

.- - Ass~stance 

Local 

- 

-- 36 544 
26103 --- 

41765 - 

104 412 

- - - 

11187 - --- 
15 - 662 - - 

17899 

44 748 

-11187  
22 374 
I l l 8 7  

44 748 

29832 
0 
- 

0 
- 

- - 
29 832 

223740 

- - 

Other 

- - 

-- -- - 
- 25 - 520 - 

- 22 - - - 330 - 
-- 15950 

-- 
63 800 

-- 
13200 - 

-- 9 900 

- -- 9900 - 

- - 
33 000 

~ 

9 763 
- - - - 

9 763 
19525 

- - - 
39 050 

-- 
70400 

0 
0 

- -- - 
70400 

- - - 

206250 

~ -- 

Level of 
Expat 

Actlvlty 1 Energy Efflc~ency P O I I C ~  and lnstrtut~onal Support 
Task 1 Support to the Bureau for Energy Efflc~ency 
Task 2 Energy Efflc~ency pol16 Development 
Task 3 lnstltutlonal Transformat~on 

Actlv~ty 2 Energy Effic~ency In Consumer Appliances 

1 Task 1 Appl~ance Labellng 
Task 2 Mlnlrnum Energy ~ f f i c 6 n c ~  Appl~ance Stand 
Task 3 Appliance Energy Effic~ency Testlng 

Act~v~ty 3 Energy Effic~ency In Government Facllltles and 
Task 1 Government Procurement Pollcy 1 
Task 2 Schools Hosp~tals and Local Government B 
Task 3 Bulldlng Energy Code I 

I 

Actlv~ty - 4 Regulatory Reform and Restructuring lncludlng 

Effort (plm) 
Local 

10 20 
893 
638 

25 50 

5 10 
3 83 
3 83 

12 75 
Prlvate 

3 19 
3 19 
6 38 

12 75 
Tralnlng 

850 
0 00 
0 00 

8 50 
60 00 

11950 

- - -  

Task I ~echn~ca l  Ass~stance 
- 

Task 2 Tralnlng - -  - 
Task 3 - - 

- 

Long Term Advlsor 
ke ld office Costs 
Tralnlng Actlvlt~es Management 
TOTAL 

--- 

14 70 
1050 

- -  1680 

42 00 

450 
6 30 
720 

18 00 
Bu~ldlngs 

450 
9 00 
450 

18 00 

1200 
0 00 
0 00 

12 00 

- - 

-- 
Expenses 

- -- - 

- --- 40000 -- 

- - 20 - - 000 
190 000 ~ 

250 000 

- - - 
. I00000 

- -- 20 -- 000 
-- 40 000 

- 

160 000 

50000 
110 000 

1 2 0 0 0 0  
- - 

-- 
280 000 

- 
- -- 70 000 

4185231330000 -- 
0 - 

- -- 
4420351400000 

6442432090000 

Tralnlng 
Expat - -- - - 
LOE 

- -- 

-- - - 

-- -- 0 50 
0 25 -- 

-- 2 75 - 

3 50 

- - 
150 - 

- - 025 - 
- -- 0 --- 50 
-- -- 

2 25 

----- 

100 
- - - 

I 75 
225  

- -- - 

-- - 
5 00 

- - - 
1 25 

2225 --- 
0 00 

- - 
2350 

3425 

- 

Expat - - - 
Cost 

-- 

- -- 

- - 9 - - 405 
- - 4 - 703 - 
-- 51 -- 728 
-- 

65 835 

- 

-- 28215 - - 

- - 4 703 

- - -- 9405 
- - - - 

42 323 

18810 
32 918 
42323 

- - 

- 

94 050 

-- 
- 23 513 

-- - 
0 - - - 

-- - -- 

--- - - 

. - ---- 
3 484 2 4 3 ~  



Exhrblt - 2 Component 2 Summary 

Level of Effort (plm) 
' ~ x p a t  Local 

- - I 80 
2 4 0  
6 00 
1 80 

12 00 

I 50 
1 5 0  
1 50 
1 50 
6 0 0  

Actlvlty 5 Utrllty DSMIEnergy Efficiency capacity 6u1ld1n~ 
Task 1 ldentrficatlon of ~a rge t  State for Technical A 
Task 2 Establrshment and lnst~tutronal Support of D 

I Task 3 Load Research 
Task 4 Conduct DSMIEE Pllot Programs 

Actlv~ty 6 State Energy Efficlency Frnanclng Schemes 

I Task 1 Selection of Flnanclal lnst~tut~on 
Task 2 Project Assessment 
Task 3 Desrgn of Elrglbrllty Crlterla 1 
Task 4 Desrgn of Flnanclal - and Operational Condltr 

fravel 

- - - - 

- - -- - 

Commod 

-- - - - 

Technical 
Cost 

Expat 

1 28 
3 83 
2 13 
1 28 
8 50 

2 13 
2 13 
2 13 
2 13 
8 50 

-- 

21 817 - - - --- 

65450 -- - - -  

- 36 361 
21 817 

- 145 445 

- - ~ 

19288 
19 288 
19 288 
19 288 -- - -- - 
77150 

-- 

- - - 

8423 
-- 

16845 -- --  

21 056 
37 901 
8 4 2 2 5 -  

- 

306820 

Task I Prlot Project ~ e s ~ g n  and lmplementatlon I 87010 

-- - -- 
0 ---- 

50 000 
-- 

2 5 0  000 
- - - -- 

0 
300 000 

-- - 

- - -  

0 - - - -  

- 0 
0 - - 

0 - - 
0 

- - -- 
- 
0 - - - 

0 ------ 
0 

- - - - 

Assistance 

Local 

- -- 

- 2 3  983 
71 948 

-39 971 
23 983 

159 885 

39 971 
39971 
39 971 
39 971 

159885 

1 5 9 8 9 -  
- 31977 
39 971 
71 948 

159885 

479655 

ANE) 

A ~ I V I ~ ~  -- 7 DSMlEnergy - -- ~ f f i c l e n c ~  wrthrn Prl?atlzabon of 
Task 1 kputto - Debate - - - -  on ~rivatrzatron I 
Task2 &ficrency Objectlves and ~arr f f  Deslgn 

-- - - 
Task 3 lncluslon of DSM Objectives In Blddlng Pro 
Task - 4 The - ~ e d u c t ~ o n  - of ~ommerc~al  (Non-technlc 

Long-Term Advrsor --- - -  

Freld Office costs- 

0 
Actlvrty - -- 8 - ~fficlent - -- End-Use Applrcat~ons In the Agriculture 

207060 

- - - - 

Other 

- - - 

4475 
5 966 -- -- - 

14 916 
4 475 

29 832 

- 

3729 
3 729 
3 729 
3 729 

- 14916 

- 

2 9 8 3  
- - -  

7458 
74% 

11 933 
29832 

- - -  

74580 

Dlstrrbutlon 

I00000 

- -- 
--- 302 -- 149 

392 022 
. - - - - 
~ -- 404 431 

233 339 
-- -- - - - - 

1 331 942 

- - 
-- 

67 800 
67,800 - - - - - - 

92 503 

- 
67 800 

295 904 

-- -- 

29 484 
114 568 

-- 
98,413 

2 50 

0 85 
I 70 
2 13 
3 83 
8 5 0  

60 00 

8550 

ppppp- 

49500 

131?87 - -- - 
373 652 

- 
974 210 
391 000 

3 366 708 

-- - 

TOTAL 

- - -- - - 

190 000 
- -- 

140 000 - 
40000 

140 000 
- - - - - 

510 000 

-- 

0 
-- 

0 
- - 

- -  20 000 
0 - 

20,000 

- - - 
0 

40000 ------ 
20000 

47 025 140 000 1 006 795 

1 2 0  
3 0 0  
3 00 
4 80 

1200 

24 00 

5400 

0 -- -- - - 

60000 

- -- 

590 000 

- - 

-- 

Expenses 

-- 
- -- 

56 430 
42 323 

- - - 
14108  - 

37 620 - 
150 480 

- - 
0 -- - 0 

- - -- -- 

-- 4 703 
0 -- -- 

4 703 

- -- 

Trarnlng 

- 

5445 
- 

16335 - - - 

9 075 
-- - 

5 445 
-- 

- 36 300 

- 
4813 

-- 

4813 - - - - - 

4813 
- -  --- - 

4,813 
- 

19250 

- -. 

Sector (funds from 

Expat -- - 

LOE 

-- - 

-- -- 

3 00 
2 25 

- -- 
0 7 5  - - - - 

2 00 -- - - 

8 00 

-- 
- - -- 

0 00 
- 0 0 0  - - - 
- --- 0 25 

0 00 - - - - - - 
0 25 

- - 

0 
0 

--- - 

300000 - - - ~ ~ - - ~ - ~  
- - 

Expat -- --- 

Cost 

- - - - - 

- - - - 

2 090 - -- - - 

4180 
5 225 -- - - - - 

0 00 - - -- - - 

I 0 0  

- 

9 25 

9405 - - - - - - 
20 900 

- -  -- 

76450 

0 - - -- 
1 8 8 1 0  

173 993 

- 

0 00 ---- 
0 7 5  -- - 
025  - -- - - - 

-- - -- - 
0 

-- 

14108  - 
4 703 

- - 



L - 

Exh~b~t  3 Component 3 Summary 

- 

-- 

~ c t l v ~ t y  I Technical and Project Structuring Servlces for 
Task 1 Evaluat~on of ~ender cr~terra 1 
 ask 2 ~ o l ~ c ~ t a i o n  of projects and Sponsors 
Task 3 Project Structuring Servlces 1 
Task 4 D~ssem~nat~on of F~nanc~al Models and Tool 

Actlvlty 2 Development of F~nanc~al lncent~ves and Cred~t 
Task 1 Grant Element Deslgn 
Task 2 Guarantee Program Des~gn 

Actlvlty 3 Energy Effic~ency Industry Support 
Task 1 Voluntary Audlt Certlficatlon Program 
Task 2 Forrnat~on of Trade Assoc~at~on I 
 ask 3 Development of ~uslness Exchange 
  ask 4 Ver~ficatlon - - Protocols 

Actlvlty 4 Effic~ent - Technology -- Promotion 
 ask 1 ~ a r k e t  Choke ~ o ~ n t  - Analys~s -- and Allevlatlon 

. Level of 
Expat 

 ask - - 2 ~ f f i c ~ e n t ~ c h n o l o g ~  Promotion 

Effort (plm) 
Local 

Sponsors 
4 62 
924 

10 78 
616 

3080 
Enhancement 

11 20 
11 20 
2 2 4 0 -  

6 72 
6 72 
5 60 
3 36 

22 40 

6 72 
15 68 
22 40 

- 

- - 980 -- 

4 20 
14 00 

- 

2 80 - - - 

2 80 
-- -- 

22 40 
28 00 

- 

14000 

- 

Techn~cal 
Cost 

Expat 

4 18 
1672 
627 

1463 
4180 

7 60 
7 60 

1520 

-9 12 
912 
760 
4 56 

30 40 

608 
24 32 
30 40 

- - 

- 

-- 1330 

- - 5 70 
1300 

- 

- - - 

3 80 - - --- 

3 80 
30 40 
38 00 

60 00 - -  - 

23480 

Ass~stance 

Local 

86 902 
173804 
202772 
115870 
579348 

210 672 
- - 210672 

4213% 

126 403 
126403 
105336 
63 202 

421 344 

126403 
294 941 
421 344 

- 

- - - 

-- 184338 - - 

79 002 - - - - 

263 340 

- -- - - 

-- - - - --- 

52 668 -- - - -- 

52 668 
421 344 
526 680 

2633400 

~ c t 1 i F 5  - -- Market condltlonlng and ~romotlon 
Task 1 ~ff ic lent Branded ~qulpment ~romotlon - 

fravel 

10391 
41566 
15587 
36370 

18 894 

- -- 18 894 - 
37787 

- 22 672 

- 1 8 8 9 4  
71 336 -- -- 

75 574 

-- 

15115 
60460 
75 574 

-- - 

- -- - 

33064 -- -- - 

14 170 - -- -- -- 

47 234 

- - -- 

- - - - 

9 447 - 

9 447 
75 574 
94 468 

- - - 

-- 

- -  

434553 

 ask 2 Market Expans~on ~ 

- - 

Commod 

44 226 
88452 

1 0 3 1 9 4  
129730 

103915-365602 

106 325 
- - 706 - 325 

212650 

107 546 
22672-107546 - - - - - 

89622 
53773 - - - - -- 

358 488 

6 2 3 6 3  
145 513 
207 875 

- - -- - 

-- - - 

98413 - - - 

42 177 
-- - - -- 

140 590 

- - - 

- - - 

26 653 
-- - - - 

26 653 
213 2% 
266 530 

- 

1551 735 

- 

other 

-- - 

- - -  

-- 

- - - - 0 
-- - - - 0 - 
- - - 0 

0 - - - - 

0 

- - - - 

0 - - - - 

0 -- -- - - 

0 

- - -- - 

- - - - - 0 
- --- - - - 0 
-- - 0 

0 - 
0 

-- - 

-- -- 0 
50 000 
5% 000 

--- 

0 - - 

0 -- 

0 

-- 

-- 

0 
0 

-200 000 
200 000 

- 

- -  - 

-- -- 

250000 

-- 
- - - 70 742 - 

- 21483 -- -- 

- 25 - - - 064 
31508 -- -- 

88 796 

- - - - 

25 740 
--- -- - 

25 740 
-- - - - 

51480 

- - 

- 26 - - 294 

-- 26 234 - - - 

21 912 -- 
13 147 - - - - 

87 648 

- - - - 
15279 

- - --- 

35 651 - -- 

50 930 

-- 

-- 

23 870 --- 

10230 
34 100 

6490 
- - -- - 

6490 
51 920 
64 900 

- - -  

- - 

- 

377854 

~c t l v l t y  6 Non-Sugar ~ogenerat~on ~ c t l v ~ t ~ e s  

I -  - Task I Entry Strategy 
- -  - -  - 

 ask 2 Development of Technical and ~ommerclal - - - - - -  

Task - - 3 Pllot - - - Projects -- ~electron - and Support 

Grant - - ~ u n d s  - 

Long-Term Adv~sor - - - -- - -- - - - -- - 

Fleld Office Costs 

TOTAL 

Traln~ng 

Expat -- - 

LOE Expenses 

- -  - 

- Expat 
Cost 

- - - - 

- - 100 
-- - 0 - 50 
-- 0 25 

0 00 
- - 

175 

100 
0 00 

- 

100 

- - - - 

-- 0 50 
- 0 25 

-- - - I 00 
075 - - - - - - 
2 50 

---- 

0 60 
- - - - - 

- - - 0 75 - - 

075 

- 

- - 

0 00 - - - 

150 
1 50 

- - 

-- - 

- 0 00 

-- 0 00 

-- 150 
I 50 

-- - 

- 

- 

900 

-- -- 

- -- - - 

TOTAL 

-- - 

70000 
-- 

40 000 -- - 

20 000 -- -- 

0 - 

130000 

-- 

-- 50000 - - 
0 

- - 
50000 

40 000 
-- 

20 000 
- 

50 000 
-- - - - - 

60000 -- 

170 000 

--- 

0 
60 000 

1 4 1 6 8 - 6 0 0 0  

-- -- 

-- 
0 

70000 
70 000 

-- -- 
0 - 
0 

20 
120000 

- - -- 

- 

600000 

-- 

18810 
9 405 
4 703 

- - 

0 
- - - 

32918 

- - - - 

- -- 18810 -- 

0 
- - -- 

18810 

- -- 9 405 
4 703 

18 810 - - -- - 

14108 - - - 

47 025 

-- -- - 
0 - - 

14 108 

- 

0 - -- --- 

28215 
28 215 

- 

-- 

0 
-- 

0 
- --- 

- 28215 - 

28 21 5 

-- 

169290 

- - - - 

241071 
- 

374 710 - -- - - 

371 319 - - - -- 

313478 - - -- - 

1300578 

- - - 
- - 430441 - -- - 

361631 - 
792071 

332 321 - 

307 619 
304 574 
215566 

1 160 07 9 

- -- - 

219 160 - 

660671 
879831 

339 685 
-- -- 243794 

583479 

~ 

- - -- 
95258 - 
95 258 

OO~I%Y~?? 
300733 

5 000 000 

192 010 
286 000 

11494842 



Exh~b~t 4 Assumptions and Unlt Costs 

LABOR ($/month) 
days per month 22 
Expatriate (non-tralnlng) % 

Senror 70% 19,800 
Mid-Level 30% 16,500 

Werghted Average 18,810 
Welghted Average Dally Rate 855 

Expatriate (tralnlng) % 
Senlor 70% 19,800 
M ~d-Level 30% 16,500 

Werghted Average 18,810 
Welghted Average Dally Rate 855 

LocalICCN (non-tralnlng) % 
Senlor 60% 2,970 
M ~d-Level 40% 1,760 

Welghted Average 2 486 
Werghted Average Dally Rate 113 

TRAl NlNG ACTlVlTl ES Unit Exp Labor 
Cost Component (plm) 

course 40,000 0 5 
long workshop (I week) 20,000 0 25 
short workshop (1-2 days) 10,000 0 25 
new course 50,000 1 

OTHER DIRECT EXPENSES 

Travel-Related 
Expat LOE In Fleld (%) 
LOE days per trlp 
weekend factor 
arrfareltransfers (per trip) 
per d~em (avg ) 
local travel (per day) 
CCN LOE In field (%) 
CCN local travel per day 

Equ~pmentlComrnod~t~es act~v~ty- or task-speclfic 
Other Costs (per expat month) 100 





Exh~b~t  5b Long-Term Adv~sor 

Long-Term Advisor 

Salary 
unlts 
Post D~fferent~al 
unlts 
Houslng 
unlts 
MovlnglStorage 
un~ts 
Educat~on 
un~ts 
R&RIHome Leave 
un~ts 
TOTAL 

- -- - -  - - 

F~eld bfflce 
- - -- -- - 

- - - - 

RentlUtll~tles 
- - -  - 

units 
Local - Support Labor - 

- --- - - 
un~ts 
Veh~cle 

-- - -- 

un~ts 
Office Equ~pmentlBu~ld-Out - - - - -- - 

unlts 
Other 
- -- - -  -- 

unrts 
TOTAL 

3 
Year3 - 

35,100 
- - - - - - - 

12 

- 
0 

0 
- - 

- 1,000 
o 2 

0 
- -  - -- 

0 
- --- 

36 100 

- 

- -- - 

3 
- - 

Year 3 
18,000 

I 

- -- 20 000 - -- 

I 
2,500 

- - - -- 
0 1 

6 000 
-- - - 

0 3 
4,000 
- 

1 
50,500 

Component 2 

2 
Year 2 

35,100 -- 

I 2 
0 

0 

1,000 
o 2 

0 

0 

36,100 

- - - - 

2 
- - 

year2 

-- 
18 000 

I 

- - 20,000 - - - 

1 
2 500 

-- - - - - - 

0 1 
2,000 
- 

0 1 
- 4 000 

1 
46,500 

and F~eld 

unlt 
rate 

2,925 

10 500 

36,000 

5,000 

10,000 

8 000 

unit 
rate 

18,000 
- 

20 000 

25 000 

20 000 

4,000 

. ----- 

- - 

-- - -- 
Total 

179,010 
60 

-- - - - - - 0 

- - 
0 

-- - 

13,000 
- 

0 
-- -- --- 

- -- 
0 

192,010 

-- -- 

- -- 

- - - --- - 

Total 
90,000 

- -- 

100 000 
- - 

- - -  40,000 

36 000 

20 000 

286,000 

Off~ce Costs 

1 
Year I 

35 100 
12 
0 

0 

5 000 
I 
0 

0 

40,100 

1 
year I 

18,000 
- - -  

I 
20,000 

- - 

1 
25,000 - -- 

1 
20,000 

1 
4,000 - 

1 
87 000 

-- - 

- - 

4 
-- -- -- 

Year 4 
36 855 - - - - -- - 

12 

-- 
0 

-- - --- - 
0 

-- 1 000 
- - - 

o 2 
0 
- 

0 
- --- 

37,855 

---- - 

4 - - - - 
Year 4 

18,000 
- 

I 

- -  - 

- -  - 

- - - - - - - 
5 

Year 5 
36,855 

-- -- 

12 

- - 
0 

- ----- - 
0 

5 000 --- - - 
I 
0 

- -- 

~ - - - - - - -  
0 

41,855 

- 

- -- - - - - 

5 
- - 

Year 5 
18 000 - - - 

I 
20,000 

1 
7 500 

-- - - - 

0 3 
6 000 

- -- - - 
0 3 

- 4,000 
1 

55 500 

- 20,000 - 
1 

2 500 -- --A 

0 1 
2,000 

- - -  - 
0 1 

4 - 000 
1 

46,500 
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I - - - -  . 
ECO Project T~mellne 

Actlv~tv 1 
Task 1 1 
Task 1 2 
Task 1 3 
Actlvrtv 2 
Task 2 1 
Task 2 2 
Task 2 3 
Actlvltv 3 
Task 3 1 
Task 3 2 
Task 3 3 
Actlvitv 4 
Task 4 1 
Task 4 2 

Actlv~tv 1 
Task 1 1 
Task 1 2 - -  - 

Task 1 3 - 

Task I 4 -- - -- 
Actlvitv 2 
Task 2 1 
G s k  2 2 
Task 2 3 --- - - - 

Task 2 4 
Activity 3 
Task 3 1 
Task --- - 3 2 
Task 3 3 
  ask 3 4 
Act~vitv 4 
Task 4 1 




