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RURAL ELECTRIFICATION PROJECT LOAN

Part L. Project Summary and Recommendation

A, Recommendation

A loan is recommended to finance the foreign exchange
and local costs of undertaking small-scale, area based,
rural electrification projects in India., Details of the
Project Loan are as follows:

l. Borrower: The Government of India (GOI)

2. Imnlementation Agency: The Rural Electrification
Corporation Limited (REC) of the central GOIL

3. Financing:

a. AID Contributisn: Loan of 558 million,

b. AID loan Terms: Repayment of principal and
pavment of interest within 40 years, including
a l0-vear grace period of repayment of princi-
pal, with interest of two percent (2%} per
annum during the grace period and three per-
cent (3%) thereafter.

c. Borrower's Contribution: 338 million equiva-
lent.

d. Total Cost: Approximately 5116 million for
which AID's contribution will be provided for
local financing as well as for any off-shore
procurement.

e. Relending Terms: The Borrower will onlend
the AID Lecan to REC at an interes: rate of
7.257 to =e rwzaid cver 20 v=2ars including

“



B. Summary Description

1. Proiect Purpose

The purpcse of this project is to preovide electrical energy for
productive and social services in ''backward' areas. This purpose
can be achieved by constructing area-based rural electrification
projectsl_ {sub-projects under this overall project) which have as
their primary emphasis the energization of pumpsets. Achievement
of this purpose will contribute to the goal of increased incomes
among the farm population benefitting from sub-projects as well as
to provide emplovment opportunities made possible thrcugh the
increased labor demands required by irrigated agriculture. In
addition to the inputs provided to agricultural producticn, electrifi-
cation will provide opportunities for the expansion of small-scale
industry to rural areas and will light up homes, streets, etc.,
thus also broadening the scope of improving the quality of life.

2. Project Strategy

The AID loan will support REC's Minimum Needs Program(MNP)
and Specially Uuderdeveloped (SU) lcan categories to focus attention
on extending elactrification to India's backward or disadwantagzed areas.
The MNP cz:ezorv gets its name {rom *the larger Minimum Needs
Program which includes electrification along with cther sectcrs
targeted Inxr development in India's backward arveas.

The s:tra‘egy underlving the Minimum Needs Program (create
in 1374 is tha: of balanced sccio-ecoromic development for India as
a whole. The emphasis on backward regions i{s designed :o raise the
standard of living in these areas relative to the more advanced areas.
The Program and this loan seek to bring about a more equitabdle 2/
distribution of resources aand income to the poorer areas of ndia.=

The backward areas are generally characterized as having
low agricultural productivity, high unemployment and low iacome
levels. The COI's objective is to remove these problems by

1/ Proiects or sub-projects are relerred to as schemsas in India.
2/ The AlD-assisted prozram will zrimarsily be in the fcllewing stztes:
Andnra Prazdfesn, Assam, 3ikar, Cufarat, Machva Pradesh, Orissa,

Ratastnan, Tttar Pradesh and Wes: Zengal. WVith the exceciion
Andhra Pracdesr these state
of elecirified +illa

a 2
s 2r2 wall under the all-India average

3.

(e}
4]



-3.

allocating substantial amounts of rescukes for stimulating
economic development. The expansion of a rural roads
system, the development of public drinking water supplies,
and educational development form part of the Minimum Needs
Program strategy.

Electricity to the backward areas is envisioned as the
primary energy source for agricultural and small-scale
industrial development. ‘'The benefits to be derived include
increased incomes resulting from additional labor demand
and greater agricultural output. The project will thus ccntri-
bute to an absolute increase in income in selected areas as
well as improving the relative economic well-being of poor
regions,

3. The Project

The project consists of approximately 165 sub-projects/
schermnes which are prepared and submitted by State Electricity
Boards /SEBs) ‘> REC for its approval, A scheme is the
establishment or the inrrastructure for the electrification of a grouo
c:*o:,tly contignous <illages. SEBs carry out the implementa-

n of the approwved sub-drolects. Rural elecirification schemes
in India do not contain or plan for self-contained generaring
scwar.,  Power is suprplierd from existing therma! or hydro

svstems in each siate. . particular schemes AID proooses
firancing are of two ¥ - : Alinimum Neads Program (MNP)
and Specially Underdeveicped (SU) with 350 million (867)) ear-
marked for MNP schemes and the balance Icr SU schemes.
3ot tvpes of schemes according to Indian-developed socio-

economic Lndlcatora (.ncome levels, cropping patterns, rainfall
patterns, industrial develooment, credit facilities, existing
infrastructure) are meant for areas which are economically
disadvantaged. Other kinds of schemes such as Ordinary
Advanced {QA) and Ordinary Backward (OB) included in REC's
total portfolio will be iinaaced on a time-slice basis by IDA
which provoses an REC credit of Sl"S million. It should be
noted that the catezories mentioned abeove do no:t necessarily

21

reflect homogenous, socsid-economic grezps Sut are relative
term—s that determine Z=ZC's loan 2olicies ¢3 3Z2s Ior sub-
oro’est financingz., Sud-ar2iez:ts located in azoncmically dceor areas
ganarally recsive ssiler lcan terms than those in Detter-cii areas.
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4. Project Financing

AID assistance will be provided under this project for
financing the foreign exchange and local costs of procuring
electrical hardvire (excluding polesl_.) required under each
scheme. AID's contribution of $38 million will finance the
procurement costs of certain project materialsz;_/ which account
for approximately 50% of the total cost of an average electrifi-
cation scheme, The GOl's contribution of $58 million will
finance the costs of miscellaneous materials, poles, land
acquisition, civil works, salaries, overhead costs, and the
transportation of materials.

Although Code 941 countries will be eligible for bidding
on most items, it is anticipated that awards will be won predo-
minantly by Indian suppliers. The use of foreign exchange for
local cost financing was agreed to by the Development Coordinat-
ing Committee (DCC' in December 1977 with respect to the
FY 78 and FY 79 AID programs in India. Each of these programs
passed Congressional review.

5. rganization and Imvplementation

The .\E nagerment of REC is wested in 2 Board of Directors
I

sently consists of eleven GCl-appointed members who
serve on a part-time basis. The Board is readed by a full-time
Chairman and Managzing Director who also presides over RZC's
Technical and Management sections. REC's nead offices are
located in New Delhi and are complemented by 11l regional oifices
located arocund the country. REC has been in operation since

1969, and has gained valuable experience over the years as a
financial institution also capable oI extending technical expertise
in scheme planning, monitoring and evaluation. To date, it has
promulgated policies resulting in the standardization of project
design, materials, and procurement procedures, all of which are
followed by State Electricity Boards (SEBs). Actual project
design and implementation are uncdertaxen by SEBs: however, all

1/ Poles are manufactured by 5Z3s and, as s
themselves rezdily 2 2 competitie bidding
transformers, insulated wire,

. 7. curouts, CI

joo

Insulators, me<ers, concducto
air break s*mtcnes, lizhtning
wire and cross arms.
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REC-financed projects must be submitted to REC for appraisal
and approval made by a qualified appraisal staff consisting of
engineers, economists, and financial experts. Prior to appro-
val all projects must be technically and financially sound accord-
ing to REC's practices which are discussed in the technical and
financial sections of this paper.

C. Project Development and Summary Findings

AlID's project findings draw in some measure from ICA's
second RZC loan analyses which started in April 1978 and
ended with its second and final field visit in October/November
1978. AID project development efforts consisted of the TDY
services of AID/Washington electrical engineer Wilson Hodgin
(coordinated with the last of the IDA visit):; development of a
social soundness analysis by Operations Research Group (ORG),
a local research institution under a USAID/New Delhi contract;
and the TDY services of USAID/Islamabad economist, Alberto
Ruiz de Gamboa.

On the whole, our combined findings show that REC is a
financially and technically sound institution. It has a quali-
fied staif to undertake its wvarious technical and administrative
functions including those of project apvraisal, monitoring, and
avaluation,

The project satisfies all statutory criteria. The Mission
nas endorsed the proposed Project Loan and has certified
(Annex B) that the host country is capable of maintaining and
effectively using the rural electrification projects financed under
this Loan. The GOI request for assistance will be provided
prior to project authorization.



D. Project Issues

The principal issues raised in the PID review were (i) the
extent to which the beneliciaries of rural electrification (RE)
fall within the AID mandate group, (ii) the degree to which
the AID target group can afford electric service - both rates
and connections, and (iii) the amount of access they have to
various resources and services - financing for example -
that permit them to take advantage of the benefits of electri-
city. Below is a brief summary discussion based on the
findings of an AID-financed survey which specifically addressed
these issues. More detailed discussions are provided in the
Social Soundness and Financial Sections of the PP.

Discussion -

The AID project is primarily assisting the Minimum Needs
Program of REC which is oriented towards tne economically
disadvantaged areas widely acknowledged as haviag less than
minimum levels of development as determined by the GOL

urvey, which did not focus exclusively on the Minimum
Needs Trogram areas, rhowed that a predominant number (79%)
s interviawed I2l! below an annual household income
2,000, This is equivalent to a per capi*a income

(o]
e,
or
ry
) 1]
Fog
11
1§}
w
o
— 3

AT

of 3330 'current prices) which approximates the AID deilinition

of the poor majority, 3Bv using the Indian definition of poverty
($100 per rapita), slightly less than half of the households fall
below *this level. In terms of the distribution of benefits accord-
ing to size of land holdings, over 50% of the agricultural consu-
mers owned land of less than 4 hectares.

Electrical rates for agricultural consumers, the primary
users of vower, are heavily subsidized by the States and are
low enough to provide an incentive for obtaining cornnections.
Secondlv, electrical connections are relatively low and the costs



-7-

are shared by most SEBs, (See Annex G.2 for costs on a
state by state basis). Given the income levels and farm
size holdings of rural electrification consumers examined in
the survey, it may be concludecd that existing rates and
connection charges do not preclude the use of electricity by
small farm holders and lower income groups.

Finally, a number cf GOI-sponsored agencies are available
for financially assisting small farmers for the capital input
required for groundwater irrigation. These include ‘the Small
Farmer Development Agency (SFDA) and the Agricultural Re-

finance and Development Corporation (ARDC) working through
established banks.
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Part I - Detailed Project Description

A. Backg round

1. Overview

Rur=i electrification is not new to India. Unlike other
countries in Asia where AID is providing assistance tc develop
rural electrification programs, India has a well-functioning,
ongoing program with an organizational network in place both
in the center and in the state governments. In order to accele-
rate the rural electrification program in India, and to enlarge
its scope from village electrification to integrated area develop-
ment, the GOI established REC in July 1969, It is an autono-
mous public sector organization under the control of the Ministry
of Energy.

REC has adopted a project approach to investment and
has established guidelines for standardizing the project appraisal
and approval process. Within REC, the Evaluation and Research
Division is resvponsible for long-range evalualion studies on
oroject performance and ‘heir overall impact orn the rural economy
as a whole, REC also ccaducts trainiag of REC and SE3 staifs
engaged in 3roiect formulation, implementation and monitoring.

The ac:tual proiect design work, censtructicn and super-
vision are carried out by the SEBs. REC provides assistance
where necessary, REC has issued a large number of specifica-
tions and construction standards in connection with distribution
lines and substations. The specifications and cons‘ruction standards
are being followed by all SEBs as they carry out REC's and their
regular rural electrification program. :

2. REC Prcgram

REZ's loan program includes a number of diiferent loan
categories which have been established for purposes of financing
1sing socio-accnomic indicators. Trus, projec:s located in less
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developed areas of the country receive softer loan terms than
those in better-off areas. (See Annex E.l and E.2 for details

of different loans and their terms). The main types-of loan
categories are as follows: Ordinary Advanced (OA), Ordinary
Backward (OB), Specially Underdeveloped (SU), and Minimum
Needs Program (MNP). REC has given priority emphasis to MNP
schemes to which most of AID financing will be channelled.

The loan categories are based on such indicators as income,
cropping patterns, size of land holdings, credit facilities, rain-
fall patterns and existing infrastructure of the area to be electri-
fied. There is no absolute, objcctive criteria that separate the
categories. The data for these indicators are used to compare
districts and states with each other and with national averages
in arriving at an approximation of the area's economic status
reflected in SEB scheme proposals. Upon REC's review, the
scheme is assigned an appropriate category.

In addition to MNP and SU schemes, REC has in its port-
folio other kinds of schemes, examples of which are contained
in Annex E. 1.

3, Priority and Relevance of Project

The highest priority cof the Government of India in
addressing the develcoment needs of the country is to increase
rural employment. Vithin this overall strategvy to focus resour-
ces in the rural areas to generate employment, emphasis i{s to
be given to programs which intensify agricultural production

and develop small rural industries. A major mechanism to
assist in implementing this strategy is the use of electrification.

4, Linkage of Project to AID Development Strategy

The USAID development strategy over the long term, as
explained in the Country Develooment Strategy Statement (CDSS)
1980-1985, is to increase producsivity, incomes, and weliare
in the rural areas of India with a Ifocus on small farmers. It
is a strategy that is consistent with the COI's Sixth Five Tear
Plan 1378 *to 1983) which is largely produciisn-oriented.
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With this approach in mind, the GOI considers the develop-
ment of the country's irrigation potential as having the highest
investment priority mainly because of the production potential
and employment possibilities offered bv irrigation. The rural
electrification program to develop groundwater irrigation to-
gether with surface irrigation is an integral part of the Plan's
program. AlD assistance to the REC's MNP and SU schemes
representing the poorer than average sections of Indian ccmmu-
nities is consistent with its mandate to provide resources to
poor rural areas. The choice of REC is also consistent with
AlID's development strategy in India with regard to the transfer
of resources to those institutions which have the requisite
experience, staff, and infrastructure for implementing their
development programs.

5. Other Donor Activity

IDA is the only other donor providing assistance to REC.
IDA provided its first line of credit to the GOI for $57 million
in July 1975, The closing date for this credit is scheduled for
December 1379, to be followed by a second loan of 3175 million.
The IDA loan, will be oriented primarily to OA and OB schemes
with some financing given to System Improverment(SD) und other
tvo pilor oroiects on capacitor use

soecial consumer schemes,
onstruction of R=ZC's new t*training cent*er in

and funds for the ¢
Evderatad.

B. Logical Tramework Narrative (See Annex F for Logical
Framework Matrix)

1. Goals and Purvose

a. Goals and Assumptions

The goals of this project are to: (1) increase agricul-
tural production and hence income in backward areas and (2) ex-
pand the opportunities for employment in rural areas. Indicators
of goal achievement, verifiable through REC's records z.d
studies are: (1) an accelerated increase of a
tion over ncrmal Zrowth in scheme areasbv a
{2} acceleratad income growth somewhat nigher than growtil
=2

in agricultaral production beczause of inmcrezsed non-<rop
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agricultural activity, and (3) accelerated increases in employ-
1ent opportunities trom irrigated agriculture and development
of small scale rural industry.

Goal achievement will depend on two key assumptions:

(1) the GOI maintains price policies favorable to farmers and
(2) changed production practices are labor-demanding rather
than labor displacing. With' regard to the former, the GOI
has in the recent past promulgated input/output price policies
that have been favorable to farmers and just recently in its
current 1979/1930 budget has further provided subsidies for
such inputs as fertilizer in keeping with its policy orientation
to small and marginal farmers. With respect to the latter
asswv.nption, farmers who engage in intensive cultivation as a
result of irrigation are not likely to shift dramatically from
labor intensive to capital intensive methods of agricultural
production. The size of most farmer plots are conducive to
labor intensive methods, '

b. Project Purpose and End of Project Status (EOPs)

The purpose of the project is to provide electrical
energy for productive and social services in 'backward' rural
areas. At the end of the oroject period, June 30, 1283, it
is anticipated tkat in MNP and SU areas some 17,000 villages=
will be electrified and these would include 50,000 pumpsets

arnergized, 241,000 domes*ic conneciions, 7,000 commercial
ccanections, 30,000 street lights provided and 3,000 industrial
connecticns. The figures reflect estimates of the number of

connections that would be in place for an ''average'' or represen-
tative rural electrification project at the end of the project period.
The precise number of connections will vary with the number of
projects that are actually implemented. REC and SEB project
records will be available to verify progress towards purpose
achieverment.

c. Purpose-Coal Lirkage

trical energyv ic
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17 A willage is defined as being =lectrified if it contains at leas*t ore
connection, although most electrified villages usually have several.

[
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(2) pumpsets priced at reasonable rates, (3) consumer
energy rates affordable, and (4) credit is available at afford-
able rates for agricultural inputs such 2s pumpsets. With
the gradual expansion of electricity to rural areas, farmer
awareness of the economic benefits of electrification has
developed. Diesel pumpset owners are equally aware of

the cost savings involved in electrical energy systems and
are readily willing to make conversions. = ZFarmers operat-
ing traditional lift systems (bullock power for example) easily
accept the concept of electrical energy and if provided with
sufficient financial incentives will make pumpset purchases.
Because electrical pumpsets are not only lower in price than
diesel-operated systems, and also cheaper to run, they are
a better buy than diesel pumpsets. Financing is available
from institutional sources -- commercial banks linked to
special concessional programs under ARDT. Energy rates
in India as a whole, particularly for agricultural users are
by any standard reasonable, varying from a low of 1 cent
(12 paisa) in the Punjab to a high of % cents (32 paisa) per
kilowatt’hour ikwh) in West Bengal (See Annex G.l for state
by state rates for different consumers).

2. Project Cutouts

The project consists of approximatzly 165 sub-projects
with the necessarv infrastructure for extending electrifica-
tion to rural areas. Approximately 140 sub-projects will
be confined to MNP areas and 25 to SU areas, REC classi-
fies a project as being eligible for MNP loans if the project
is located in a state which is less than 30% electrified. In
all other socio-economic respects, MNP and SU schemes are
virtually the same.

3, Outouts to Purpose Linkage

The ouiput to purpose linkage is largely dependent on
two xev assumptions: (1) an adeguate number of feasible

¥/ A survey conducted as vari of the droject's Social Soundress

Analysis corrodeorates this pnencmanon.
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sub-projects can be identified and (2) SEB technical, organiza-
tional and management capatility adequate for implementing"
sub-projects. There is support for the first assumption in
view of REC's very large loan portfolio which has a sizeable
share devoted to financing MNP and SU projects. As far as
SEB capability is concerned, implementation efficiency varies
with each SEB. Bottlenecks such as construction delays and
the timely availability'of materials are encountered, Organiza-
tional and management constraints add to these. However,
REC has recommended corrective measures be taken, and
through its computer-oriented monitoring program it is able

to spot implementation problems quickly and recommend
practical solutions.



-14-

PART III. Project Analysis

A. Technical Analysis

1, Technical Desczription

Rural electrification systems in India involve 11 KV primary
(H. T.), 415/240 volt secondary (L. T.) lines, distribution trans-
former installations, service wires and meters. Supply is provided
from 132 KV/11 KV, 66 KV/11 KV, or 33 KV/I1 KV sub-
stations. The 11 KV primary distribution lines are 3 phase, 3 wire
with all poles grounded. Distribution transformers (11 KV/415-240
volts) are 3 phase which reduce voltage from 11 KV to 415 volts
between phases and 240 volts between each phase and neutral. The
415/240 volt secondary distribution lines are generally 3 phase,
4 wire, etc. depending on existing load in the area. System frequency
is 50 hertz (cycles),

Each State Electricity Board (SEB) is responsible for the
generation, :iransmission and distribution of electricity within the
state. FEach SEB has its own program of rural electrification in
addition to the schemes supported by REC. Schemes prevared by
the SE3 and nresented to REC for financing cover most villages
in defined geographic areas of an SEB district. A scherme mav
include a number of different non-contiguous areas within a dis-rict
which areas are zrouped together {cr project identification purdoses.
Most villages wirthin the areas of the scheme are included in :ihe
electrification plan. Those villages omitted may already have
service or may be considered uniikely to take service because of
the absence of irrigation wells in the village. A mandatory require-
ment for any scheme presented to the REC is that there must be
groundwater available for pump irrigation. A certificate from the
State Groundwater Development Board must be presented stating the
groundwater potential and quality of water to support pump irrigation
in the proposed scheme. Schemes are dlanned to electrify each
village and the number of connections in the scheme within a 3-5
year period. The maximum size of each scheme is about 5. million
(Rs.7.5-8 millioni.
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Plans and accomplishments are stated in terms of villages
electrified, additional acreage to come under cultivation, number
of connections by category and connected KW load. The village
is a geographic area which may vary in size from 1/2 mile to
10 square miles. There may be more than one house or cluster
of establishments in each village and irrigation wells are dispersed
throughout the cultivable areas of the village.

2. Power Supplv

Power development has been significant in the Indian economy
during the last three decades., During this pericd substantial generat-
ing capacity, transmission and distribution systems have been developed.
The total installed generating capacity has grown from 2,300 MW in
1950 to almost 24,000 MW (excluding 2,200 MW for non-utility capa-
city) in 1978. Largely as a result of present deficits, significant
increases are planned for the current five year plan which calls for
42,000 MW by 1983. However, until this goal is realized, short-
term deficits will remain.

The extensicn of electricity to rural areas creates new demands
on the existing gererating capacity. However, the added demand on
the system created by the rural electrification program is relatively
small compared to the tctal demand in the country. Nevertheless
service is provided by rationing power through load shedding. Despite
this situation, priority service is given to the agricultural sector
irom October to March vhen season demand is highest.

Net power available to rural electrification systems is also
aifected by power losses in the transmission and distribution system.
Such losses are estimated at 25% of power generated. In order to
minimize the effect of further losses, SEBs are undertaking System
Improvement (SI) schemes with financing from REC. (IDA has proposed
financial assistance to REC for the SI program. See section 5.5
below for a discussion of the salient features of this program.)

3., Design & Construction

N

Load estima‘es are made in each village tabulating ¢ e
zumber oI irrigaticn pumds, small izdus*rv, household/commearcial,
street lighating and otrner serwvices at the end o7 a proiect period,
anywhere berveen *nrze :o five yea.rs;. Growth bevond the pro!
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period is forecast through the 23th year in terms of the number of
connections, facilities in place, power demand and energy corsump-
tion of connected consumers. System design provides capacity for-
the project period load estimates plus seven years growth.

Engineering design and line layouts are made by SEBs which
carry out construction activities on a force account basis. ./ Because
the designs do not require capacity for rapid load growth,
relatively small size conductors have been adopted as standard.’

At its iritiative, REC has issued material and construction
standards which have been adopted by all SEBs for their rural
electrification schemes. In the preparation of these standards,
REC has been guided by the practices followed in other countries
and by- guidelines from the Indian Standards Institute. The costs
of material, construction and maintenance have been reduced
considerably as a result of standardization. For example, the
cost of a pole which was $50 in the past has now been reduced
by two thirds to 316. The coms truction of rural electrification
schemes has also become uniform throughout the country. There
are 11 basic specifications and 85 construction standards which
have been compiled in 14 REC manuals. Additional specifications
nd manuals, inciuding a planning guide, are in preparation.

During AID/"Washington A3SIA/PD eanzineer's TDY, several
sample schemes of differing *yoe were visited. In the limited
time available he was able ‘o note in his report (which fcrms part
of this analysis) that the quality of 11 KV and 415/230 woli lines
and distribution transformer installations observed were generally
good although, as the repor: mentions, there were the usual devia-
tions attributed to the lack of materials available. Based on discus-
sions with REC orficials as well as with the World Bank's distribu-
tion engineering consultant, the report concludes that SEBs are able
to perform the engineering and construction of rural electrification

projects satisfactorily,

C-rerall pro‘ect cos: estimatas are based on *he costs of an
average scheme a5 indicated telow. Material costs of a scheme
1/ Consiruction consists primarily of digging pole holes, installing
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are based on unit costs which are generally the same from state to
state. A 157 inflation factor has been built in to each of the cost elements,
1/
MNP/SU SCHEME

(000)
ltem 3 equiv, Zo of Total
1. *Conductors and cables 235,972 33.7
2. *Transformers 32,910 4.7
3. *lnsulators 18,205 2.6
4, *Mleters 2/ 14,004 2.0
5. *Qther Items 3/ 49,015 7.0
6. Miscellaneous Items 61,619 8.8
7. Civil Works 29, 409 4,2
8. Poles 103, 632 14.8
Sub-Total 544, 766 77.8
9. Contingency (3% of sub-total) 16, 343 2.33
10.  Overhead?/ (6% of sub-total) 32,686 4,67
11, Labor 73,522 10.53
12, Transportation 32,910 4.7
Total 700,227 100.90
1/ See Annex'l'for a detailed spread sheet of items, quantities and
costs for an MNP scheme approaching the maximum amount
REC will finance.
_2_/ Air break switches, lightning arrestors, G.I. wire, cross arms,
1..T. cutouts, and insulated wire.
3/ U clamps, danger boards, binding wire, jointing sleeves, nuts and
bolts, etz.
4/ Includes indirect costs as tools and construction machinery,
rental of storage space and administrative costs.
* USAID financing proposed for Items i, 2, 3, 4 and 5-is 3507 of the

total cost. These figures are based on average scheme costs and
the estimates may vary = 3%

Technical Cpoerations

wm

a. System Losses

Systera losses in India are relatively high, estimated at about 25%
of net generation as compared t0 10-12% considered acceptable. Contributing
factors to the high losses in India tend to be:



-18-

(1) agricultural loads spread over wide areas requiring
long transmission and distribution lines resulting in high line losses;

(2) the tendency among pumpset owners to use higher capa-
city pumps than required causing system overload;

(3) the use of non-standard motors having power factor
ratings less than the specified standard resulting in excessive current
demands; and

(4) the theft of power.

b. Systems Improvement

To correct the above-mentioned shortcomings (with the
exception of theft), REC has been providing loan assistance to SEBs
for Systems Improvement (SI) schemes. This type of assistance that
evolved from REC-conducted studies show how modest investments
in system improvements can minimize losses as well as recover
revenues for SEBs that would otherwise have been lost. Improve-
ments are made by increasing the size of 11 KV H.T. conductors,
increasing the number of sub-stations and distribution lines, and by
using capacitors that increase power factors of motors.

Arother loan category somewhat related to SI loans is the
LT loan for LT capacitors. Under such a loan, SEBs can purchase
LT capacitors at low bulk prices for the benefit of their consumers.
LT capacitors help to increase the power factor on consumer motors
and thereby reduce system losses.

As a measure of REC's commitment and interest in financing
system improvement projects, it has apprcved in the last two years
(1977/78, 1978/79) 110 SI projects for a total value of $82.5 million
and 33 LT capacitor projects amounting to $8.75 million in 1977-78.

It is estimated that the SI projects alone will result in an annual
energy savings of 251 million units.

4. Conclusicn

Based on the above, the Droject is considered technically sound
and mests the requirements of FAA ¢ll (a)
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B. Financial Analvsis and Plan

l. Background i

The Rural Electrification Corporation (REC) was established in
1969 as a result of the recommendation of the All India Rural Credit ]
Review Committee. The recommendation was made on the one hand
in response to agricultural policy to develop groundwater irrigation
potential by electrifying pumpsets and on the other in suprort of
State Electricity Boards (SEBs) which were poor in the required i
financial resources for electrification to rural areas. For fulfilling i
its role, 2 special fund, upon the recommendation of this committee,
was created with a USAID grant }n Rs. 1,050 million ($131,25 million)™
matched by a GOI contrzbuhcn.—.—

2, Financial Status of REC

As of March 31, 1978, REC's total capital base amounted to
$665 million (Rs.5,317 million) made up of GOI owned share capital
(S84 million), GOI loans (S377 million), REC bonds (552 million) arnd
Reserve and Surplus (3152 million). The GOI lends to RZC at varying

interest rates (5.3% to 8,0%) azd tzese funds are in turzn on-lent to

SE335 icr tze'financing oi R=C-.aznrowved projectsialsolat varyving rates.,

State Cocvezmments guarantee repayment of R T loans ‘o ST3s. Revenueas

in 1873 a=cunted tol 331imiilicn, " These areide=ivediizcmithelintexess

on R=C lcazs to S=3s and inmyes=zment returms ol surplus casnland ace

used i3> acminisirative axtenses a2nd Ior interest paymenxnts cn GOI locazns i
and con scnds issved, R=C's loax and {nvestment poriiclio z2re sztis-

factory and are without arrezrs droblems,

Thus far, REC has disbursed approximately 5629 million '

against a total commitment of S1.04 billion. ZXrom its retzined
savings, R=C has created a Special Development Reserwve Iund ($7.+ 1
million) which is used ‘o grant finance research and development eiioris |
!

-
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related to electrification, provide loan assistance to State Govern-
ments to purchase shares in rural electric cooperatives, and for
other development activities,, REC's current debt of 3429 million
amounts to 65% of its capital base. While the debt/equity ratio
is expected to increase over the next five years, it is expected to
remain acceptable. (Full details of REC's financial status are
contained in Annex H ).

3. Financial Viability of State Electricity Boards (SEBs)

Section 59 of the Electricity (Supply) Act of 1948 provides
that SEBs shall not, as far as possible, carry out their operations
at a2 loss. In actual practice, however, many SEBs do suffer losses
for somie of the fcllowing reasons:

(1) poor generation;

(2) high system losses including theft;

(3)operational inefficiency and high overhead costs;
(¢)delays in the start of new projects for generation; and

(3)low consumer, particularly agricultural, rates established
by State Governmments.

Rural electrification projects, because of their low returas in
their initial years of cperations, also add a financial burden to tke
SEBs. In view of this last fact as well as the financial uncertainty
of some SEBs, AID (in following IDA's example) will provide financing
to REC on the condition that funds are on-lent to financiaily viable
SEBs, that is, to those SEBs that show a 9.5% rate of returnl/ or to
SEBs whosg, state governments are willing to subsidize losses up to
this level.=

1/ The annual rate of return for any financial year is calculated by
taking operating income as a Dpercentage of the average of the capital

base at ‘he beginrning and ené of the par<icular financial vear.

jev
~

These states are: Andhra Pradesh, Assam, 3ihar, Gularat, Karzmatakx:
Kerala, Madhva Przdesh, Maharashtra, QOrissa, Punjzb, Xajasthan,

’ . 4
Uttar Pradesh and ‘Ves: Bengzl,
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With regard to making the SEBs more viable financial
units than they presently are, a number of measures have
been proposed under the present five year plan (1978-1%83)
to address the above mentioned problems. For example,

a high level expert committee under GOI auspices is being
constituted to examine services related to electricity rates
with a view to making recommendations that would bring
consumer rates in line with the costs in providing service
to them.

Apart from the rate issue, other proposals have been
made to overhaul and streamline the management of SEBs in
order to increase their operdtional efficiency. Steps will
be taken to make SEB management functionally orientad,

i.e. with specialization of function: in generation (thermal and
hvdro), transmission and distribution, load despatch, just

to name a few specialties. GOI attention will also be given
to examine ways to reduce construction time in the imple-
mentation of therma! and hydro-electric projects, and two
exper: committees have been constituted fcr this purpose.

4, REC's lending terms and financial criteria for loans

To qualify for REC ifinancial assistance, projects are
required ‘o achieve a stipulated net return on project
investment after mee*ing operating and maintenance costs
at the end of five, seven, ten, fifteen, *twenty, and twenty-
five vear intervals. Interest rates vary over the life of
a loan with terms being softer in the early years and gradually
increasing to a high of 11%, the reasoning being that the
borrower should be able to afford higher rates as the project
maturas,.

After loan exacution, funds for the first year's project require-
ments are released: subseguent releases are rmade desexding on rroject
progress, Interes: is pavable 2very six mon<hs beginning with the
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financial year after loan approval. Repayment of principal. begins
after a five year grace period and is made in equal annual instal-

ments,.

5. Financial Viability of RE Schemes

REC appraises and approves the various RE schemes submitted
to it for assistance by SEBs on the basis that schemes which reach
the break-even point (revenues equal to cost of energy and specific
operation, maintenance and depreciation costs) after periods of 5-15
vears and which maintain minimum rates of return on cumulative
investment subsequently qualify for financing (Annex E.2). For MNP
and SU schemes the break-even point is 15 years with a 3.1/2%
net return on investment at the end.of the 25th year.

An analysis of a sample of REC approved schemes was under-
taken by World Bank as part of the preparation of the second IDA
credit., Costs and revenues presented in REC appraisals were dis-
counted at 7% (average interest .rate at which funds were available
to SEBs) and interral rates and net present values determined. The
results of the analvsis are twofold: (1) there are no generalized
rates of return apolicable to REC schemes. Each must be azoroached
on an individual basis due to disparities in costs, tariils, existing
infrastructzre, and lcad development; (2) rates of return range from
no positive rate to 79%. MNP and SU schemes in this sambpling
showed a* 475 internal rate of return.

As mav be expected, MNP and SU schemes fall irn the low
range of the Zinancial return scale due mainly to extremely low
tariffs, particularly in the agriculture sector, larger capital invest-
ments because of the relative remoteness of these schemes and
lower growth of demand resulting from the more backward economic
and social conditions. While at the tirme of sanctioning by REC, the
schemes must meet the established financial criteria based on project
preparation activities, analvses cof the World Bank's sample schemes
also indicate that some MNP and SU schemes may yield a negative
net present value at a 7% discounted cash flow basis.
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Nevertheless, these schemes as indicated in the Zcono-
mic Analysis Section provide a satisfactury economic return
‘to the economy ard directly attempt to meet the social and
distribution objectives of the GOI and AID. Losses are
being offset by a combination of direct subsidization by State
Governments and cross subsidization from other SEB consu-
mers to RE consumers. This subsidy policy is supportable"
both in light of the target group being served and the program
objective of supporting the procductive and employment effort
of accelerated irvigated agricultural development.

6. Rate Structure

a. Cost of Energy to Consumers

As indicated earlier under section 3 above, agricul-
tural rates are highly subsidized. The importance most
states attach to agricultural production and its employment
generation potential, are the main reasons that explain the
low agricultural rates. 3mall industrizl users are given
the next favorable rates in keeping with policies to provide
incentives for small-scale rural industries as a means of
emplovment generation. Commercial and domestic users
pay the highest rates in that order subsidizing in effect
the lower rates charged ‘o other customers. (Annex G.l1
shows the charges per consumer category bv state).

The central GOI, REC and SEBs are aware of the
problems inherent ir uniformly low rates, and a number of
reforms have been proposed as solutions. Chief among these
of course is the proposal that rates should be 5ased on a
rational calculation of the costs (genera‘ion, transmission,
distribution, administrative, etc.) in providing electricity to
cdifferent consumer groups. Other pProposals recommend the
use of peak and oif peak rates to correspond *o demand and
rates that are based on ‘he qualitv of service wi‘h lower
rates being charged “» custome=s whe Fon't require an
assured supply cf power.
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Rate reform will be a gradual, slow Process since rateg
are a state-related issue having we]] known socia] and political
i.mplications, and continue to recs=ive close attention ang Strong support
from agricultura] groups, Furthermore, as long as development
Progress rests with a dominant agricultural Sector, and nationa]
and state SPvernment pursue a policy oriented to making smal]
and marginal farmers economically viable, dramatic changes in
the rate Structure are not liely to oceur in the next few years, -

b. Metered vs Flat Charoes

The flat charge approach is Preferable in many states
lacking in adequate infrastructyre and/or staff for meter reading.z—/
The added administrative costs and inefficiencies associated with
meters argue for different approach, A flat charge approach
easily overcomes the inevitable Problems of the Servicing of defec-
tive meters, theft and the potential for corruption, problems which
many SEBs are ill-equipped to solve,

Cc. Electrica] Connections

The cost of connecticns, of ‘whatever kind, and the share
borne by th “orsumer varies from stale to state in India, Fop
example, out c¢ , total cost of 528.75, the agricultural consumers
in Cttar Pradesh state tay aDpproximately $11.25, the lowest of
any state, wheress in Assam, the only state where the customer Pays

the entire CoOst, the charge is 35133, one of the highest in India, However,

1/ In her Paper "Infrastructure Projects: Rural Electrification
Judith Tendler makes a Strong case in defence of low agricultural
rates for rura] electrification Projects (as in India's case) that
have a Productive emphasis which would increase employment
Prospects. She also argues that given the frequency of interrupted
service, characteristic of many RE projects world-wide, the
likelihood of the well.osf farmer consuming a disproportionate
share of electricity teng to diminish somewhat,
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o ¢ COSts of the connection s generally
v the SEBs ang consumers. (See Annex G.2 fo
charges by State),
7. Summary Cost Estimates and Financial Plap

3
(U.S. 000)
Sourcs GOl

AID
LClequiv)

LC
MNP Schemes

43,500 43,500

SU Schemes 7,000

shared

I connection

Total

LC

87,000

14,000

3. Inflation at 157, 7,500 7,500 15,000
2
-
) contingency
Total 38,000 58,000 11€,000
—_——— —_— ——
3. Rz Sixth Plaa 2dzet Allocation
Program 1377 1379.30 1330.3¢ i321.32 1352-83 Tzcal
"o millicns af 3)
MNE gl. 7 83,0 1.2 2.5 €2.3 312, 3
Otzer 133,11 125,0 1¢2.5 200.0 223.0 387, 2
1646.3 230.0 223,7 232.5 287.5 1,220, 3
——
Thiz 22235 so- im2lz<a zu=dzas 2lzzatizng fas >vstems <TDrovammas-
Schemas fy» P333.3: inrouzh 1IIzla: 3r which RITC nag TeClastad
2% 2dditiznal 3213 ~illism,
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C. Institutional Analysis

l. Overview
—lerview

REC as a financial institution also has the responsibility of
ensuring that the Projects it finances not only meet technical and
financial viability criteria bus are also coordinated with other rural
development programs. Before approving funds for individual
schemes, REC carries out an appraisal to confirm the availability
of groundwater, the willingness of farmers to invest in irrigation
(well, pumpset and pumpset installation), the availability of institu-
tional credit facilities to the farmer, the availability of fertilizer
and seeds, and the botential for the types of crops to be grown.
REC also considers growth potential for a Pirticular type of industry,
and availability of enterpreneurial abilities, credit facilities and
markets for finished products. The development of Rural Electric
Cooperatives is a part of REC's Operations.also.

2. Management and Organization

a. Management

REC is managed by a Board of Directors which must
consist of not less than three, and neot more than twelve members,
all of whom are appointed by the GOI. The Board has a full-time
Chairman, and Managing Director, a full-time Technical Director,
and nine part-tiime Directors.

b, Organization and Staff

The Chairman ard Managing Director is the Chief Executive
Officer in charge of the technical and administrative operations. The
Administrative Section contains five divisions each headed by a chief.
The principal divisions are: (1) Project Appraisal and Monitoring,
(2) Cooperatives, Organization, Planning and Training, (3) Research
and Evaluation, (4} Consultarzc',' Service, and (3) a Tinancial Division.
+he Technical Director is Fesponsible for four divisions, each having
a specialized funciion that in additicn also Supperts wvarious regional
oilices tnroughout ‘he councry, 'See Annex A for ap Organizationa!l
Chart axnd functions).
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Most of the officers and stasr are recruited from Central
and State Government Departments, State Electricity Boards, the
Reserve Banx of India and other such institutions. Engineers who.
staff the technical divisions are Seconded from the SEBs and the
Central Electricity Authority (CEA). Other professional staff
include economnists, geo-kydrologists, regional planner; and
statisticians holding Masterp's degrees or Doctorates.

To help SE3s 5 Project formulation and also for Project
Toritoring, REC has established and staffed eleven regioral oifices
located around the country. Fach regional office is headed by
Chief Engineer responsible for appraisal apd monitoring of the

Drojects in his region.

3. Project Develooment and Evaluation

2. Project Design and Approval

Zach REC-approved Project is designed with the following
factors in mind:

(1' tze area +o De electrifiad snculd be gecgrashicall-,
SIRLIIUSUS asz Fzs oa; S0ssible 2ad has :me Teculsite potentiz! 5=
agriculzural and 2gro-indussriaj develovrans;

(2) tne zsocigas saculd be coordinated with other a
Procuztion PI2grams -whese Sdecial emphasis ig On pumpset elerzizatign:

(3) the Jrofact ShOLZld be techr ica.llv SOL'."ld, economicall-, and
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With regard to groundwater availability and quality, REC
insists that it be Provided with a certificate from a Competent technical
authority such as the State Groundwater Organization PTior to project
approval. RZC's Groun water Unit is composed of two specialists
who, when necessary wisit Project areas for an independent check of
data used and of the functioning and technical capability of the State
Groundwate » Organization.

b. Evaluation
=_.c:-tation

The Research and Evaluation Unit is faced with the enormous
task of evaluating the economic and social impact of REC's nation-wide
Program. In response to this challenge, the Research and Evaluation
Cnit has SPonsored a numbex of studies that examine the overall socio-
economic impact of electrification of villages, However, because of
the complexities inherent in a diverse nation such as India, and because
of the many aspects (economic, financial, technical) involved in any
Project, evaluation studies are limited in focus »oth in §eogranhic scope
and subject matter, Sccio-economic studies are receiving greater
iterntion from RTC today thzn was true in the past when it tended tg

emphasize st:dies dealing with technical implementation bottlenecks,

: : 1 o2 -
AL present, 2 7ear-long studv is underwa+ to determine the eilacts

S0In Cirect and nGirecs) of electrifizasiog °n emplovment. SlnZe the
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12r0uzh orivaes fonsultant grouss o witL autoremous Semi-gcvernmenta!
TR3ea m A e oaaio T oinrouzh umitvae-ciiiac While “ha avg'ugeiams oo
<2s5earzn 2.LTales oOr “nIozg ~AlVersitiag, rnlie ne =va.lations azvve

dRalvical gualisy, 3

-: el
rencared hzva I3neralls Been of a3 nign calibre, (Ses Section IV, D fo-
: -
=)

.—;:‘.. -
a4 mcre detailads discussion I REZC's evs uation functions),

Planning 5r RET and coordinating it with the work of other
agencies involvad in su=z] development i onducted at severs! ievels
3

at the cistrict level =
byl

® 0

i3
o - C Aivem d - L 2 Tq~
tazla, Sordinaticn aLes 2lac

ade—.a:

wLlNlstrz -




-29.

ARDC schemes are concerned vith the energization of
agricultural sumos exclusively, both for ARDC minor irrigation
projects and independently of these. Recent agreements have been
made between RE'C, ARDC, and the cormmercial banking sector for
joint financing - one third each - of a number of new irrigation
pump connection schemes. REC provides long-term financing, the
barks short-term, and ARDC on refinancing the banks.

5. Rurzl ZTlectric Cooperatives

On the basis of the U.S.'s Naticral Rural Electric Cooperative
Association feasibility study, five pilot coopera tives in five different
states were established. In January 1370 REC began its suoport of
these cooveratives with a loan of 512,300 (Rs.100,000) to each of
them. Subsequent loans totalling S17.%535 million (Rs.141.2 million)
were approved. The five cooperatives began operation between
October 1270 ard March 1971, with imvplementation phased over a
period of five to eight years.

Fer the purdose of helping to make policy decisions rezarding

the establishment cf new Cooperatives, REC formed = special committee
in 1972 to evaluate the role and pericrmance cf the five cilet coopera-
tives. The committee's maim concliusions supsorted the SImzadt of
TOCts Zevelogrmant entities, bur it macs 2z number
orrect sroslams regarding the fHnamaial viaDilises,
ministration and ‘the orgaznizationzl zand -ace strugcsure
d. Wik szese key Scinis in mind a2=€ the
ko sorcad ke :ooperative program, I C
Seven more ccoperative orojects,

Cn-the-jch training is provided within REC, and traizing programs,
4 > Py - Iy > h

seminars etc. both in India and overseas are sponsored. To improve
project managzement and design, RZC provides training courses in
droiect formulaticn and arprzisal for middle lavel executives of the
SEBs and 3Stzia Departmenss, Traizning headquarters are locziad in
Hyderazad iz 2 ‘emporzry cemiar,  Tndar its -seond ¢radiz I2A nlans
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about $1 million for financing the construction of a new center.
Apart from the training of its professionals, REC has also
provided a great deal of advice to SEBs in curriculum formula-
tion for the training of linemen and their assistants, the lowest
echelon worker on a scheme. Financial assistance is available
under a Special Loan (SL) for the establishment of centers for
such training.

7. Technical Coordination - Standardization

REC has taken a leading role in the standardization of
equipment and construction practices and it has created a special
unit just for this purpose. REC periodically crganizes technical
conferences on standardization for SEBs and their technical staffs
and for representatives from such bodies as the Indian Standards
Institution. Specifications which consilerably reduc: the variety
of materials used for transformers, conductors, insulators and
insulator fittings have been issued, These specifications, which
cover a substantial portion of the cost of RE schemes, have
resulted in lower costs of equipment, reduced inventories,
shorter delivery periods and speedier project implementation.

8. Realationship to ST Bs

RZC has consistently taken an interest in SEBs' organiza-
tional canability to manage rural electrification projects. The
SEBs' existing organizational structures were generally adequate
in the initial stages of the RE orogram, but the increased rate
of RE development has made SEBs aware of the need to ailocate
separate staif for preparing, processing and implementing REC-
financed schemes. Primarily as a result of REC's initiative,
SEBs now have separate rural electrification cells for implement-
ing RE C-backed projects,

On subjects such as Project formulation, appraisal, construc-
tion and monitoring, there is a continuous dialogue between REC
and SEB cificers. In several instances, REC has conducted work-

shops to develop project formulation skills amscng 3EB officials.
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As an indication of its interest in the effective management of
rural electrification schemes, REC has been instrumental in
SEB adoption of standardized construction practices and equip-
ment specifications. Ip the final analysis, however, since
SEBs are independent statutory bodies, REC! overall influence
in their affairs is limited only to the schemes it finances,

9. Performance to Date

a. Phvsical Achievements

Under REC schemes alone, 320,000 electric irrigation
pumps had been connected by March 1978, This represented
about 10% of aj] Pumps connected by that time. Over the next
five years, REC is to be responsible for 65% of all new pumps.
In terms of villages electrified, REC's share stands at 239,

b. SEB Implementation

Until recently the achievement of targets set for annual
consumer connections was only about 60% of Projections in anp
REC-‘inanced scheme. Since 1974, overall connections have
been reaching 73% and Particularly for Pump connections it is
even higher at 83% of projections.Overly Optimistie forecasts,
construction delays, shortages of raw materials for the many-
facture of hardware items were some of the Principal reasons
that lad to lass than optimum target achievement in the past.
REC's monitoring functisns which include the scrutiny of revenue
g§rowth as well as the physical pProgress of schemes wil] help
to further improve implementation performance. The GOI is
taking steps to énsure a steady supply of raw materials,
Particularly alumnium, from domestic and foreign sources to
avert future problems of a shartage,
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D. Project Economic Analysis

The project's economic costs are measured and expressed -
in monetary terms, and include not only the cost to the individuals
(e. g. housewiring) and government agencies that are directly
associated with the construction and operation of the project, but
rather all of the costs that have to be incurred to produce the
intended benefits.

Project economic benefits are defined relative to their effect
on the fundamental objectives of the economy, namely develop-
ment of the rural sector, and capital and foreign exchange
savings., This economic analysis has quantified only those bene-
fits that can realistically be valued in monetary terms and for
which base line data are available.

The benefits amenable to quantification are:

-- the economic savings of using electricity rather than
diesel oil for powering tubewells, flour mills, rice
mills, oil expellers, saw mills: etc.

-- the economic savings of using electricity rather than
kerosene for lighting,

The economic lifetime of equipment ard facilities has been
determined as 30 years based on engineering estimates for
these type of projects.

The internal economic rate of return to the project is 11.3
percent which approximates the opportunity cost of zapital in

India.

On the basis of this economic analysis, the project is suitable
for AID loan financing.

2. Methodologr

The essence of this economic aralysis is based on the cost
savings attributed to electrification.
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The value of costs and benefits have been appropriately dis-
counted over time to yield a present value.

Project costs have not been increase. for general price
inflation because the same increase would apply to the evalua-
tion of the benefits, leaving the ratio between them unchanged.

The exchange rate of U.S. $1.00 = Rs.8 has been used
throughout the analysis.

The analysis' estimates of such magnitude as (i) people
per household, (ii) households per village, (iii) villages per
scheme, (iv) connections per village, (v) share of connections
per village, and (vi) costs and benefits, are derived from REC
monitoring and appraisal reports and documents on statistical
data pertaining to the Indian economy.

The average number of people living in an Indian household
is 5, and the average number of households in a village is 90,
thus, the average village will consist of approximately 450
people. The average MNP/SU scheme consists of 100 villages,
with a total population of about 45,000 people. REC reports
show that the average number of connections per MNP/SU
scheme at the end of the fifth year is 2,000, and investment
costs per connection during the first 5 years is about Rs.2, 300
(U.3. 3$350). Thus, total investment costs of an MNP/SU is
approximately Rs.5.6 million (U.S. $700 thousand). Since the
project envisions a GOI/AID contribution of Rs. %28 million
fabout U.S. 3116 million) the project would firance approximately
165 schemes comprising 17,000 villages with a total population
of about 7.5 million peonple.

3. Shadow Pricing

For purposes of true valuation of costs and benefits in econo-
mic terms, shadow conversion factors applicable to individual
items were assumed where possible.

{i) SEB Investment: Border prices for major items such as
conductors and transformers were identiffed. Other cost compo-
nents were revalued in terms of border prices by using a standard
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conversion factor of 0. 87. Unskilled labor was valued at 759%
of the market wage. The weighted conversion factor for this
cost item is 0. 96,

(ii) SEB Operating and Maintenance Cost: The assumption
of 80% lator and 20% materials content (valued at the shadow
wage rate and using standard conversion factor) vields a
weighted conversion factor of 0. 70.

(iii) Private Cost Saving: Private investment and the cost
of diesel fuel and lubricant were valued at border Prices, the

4. Energy Sales Forecast

Energy sale Projections were disaggregated by class of
consumers. Forecasts for energy sales for residential, agri-
cultural, commercial, industrial, and street lights through
vear 30. The volume of sales was based on the numbe>r of
nouseholds, irrigation PUmMpDSs, commercial shops, industrial
units, ard street lights in each village,

Since REC reports show that by the end of the fifth year
the average number of connections per MNP/SU is 2, 000, and
the analysis estimates financing of 163 schemes, the Project
contemplates a total of 320,000 connections during the first
five years.

The analysis identifies five major categories of consumers
of electric power. Based on REC reports, connections are
distributed as follows:

(@) domestic 73%
(b) agricultural 15%
(c) .commercial 2%
(d) industrial 1 1%
(e) street ligh:s ¢%


http:av-er.ge

The analysis assumes that during the first year, the project
will meet 5 percent of projected connections (16, 500), During

the second year, the project enwvisions electrifving an additional

10 percent of potential consumers. On the third year, 25% or
82,500, and on the fourth and fifth years, 30% or 99,000
connections each year,

After the fifth year, the analysis assumes different growth
rates in connections and énergy consumption for each cate-

8ory of consumers, A common characteristic is that
after year 15, no additional connections are assumed.
The annual growth rate between year 5 and 15 is 5%,

It should be noted that these are extremely conservative
forecasts., Typically, the annual rate of growth of demand in
rural areas is between 10 percent and 20 percent (Rural
Electrification, World Bank Paper, October 1975). Moreover,
even though literature research indicates that in rural areas
average levels of consumption are around 1,000 Lilowatt-
hours per consumer per year, in oar forecast, neither
domestic consumers NOr commercial consumers reach one-
nalf of that consumption level by year 30. Finally because
of lack of adequate data, no attempt was made to forecast
Dower demand growth in public services (such as healthcare
facilities, educational institutions, government buildings, etc. )

5. Project Costs

All the Tesources, both physical and human, that will go
into the construction and operation of the Project, have been
identified and quantified. In this analyvis, the relevant costs
are not the financial costs of generating, expanding, and
operating the systems to meet the demsznd, but the incremental
costs to the economy, '

Investment cos: €r connection in a ‘vpical MNP/SU Scnems=
P VT

s estimated at Rs. 2,800 (U.S. 3350) during the first five vears

Additioral investrment Sost beyond the first five vear is Rs,130
(C.S. 313.73) pes conziecticn. Ovperating and maintenance
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costs (O&M) are estimated at 3 percent of curnulative invest-
ment cost. The marginal cost of power, including distribu-
tion losses is estimated at Rs.0.70 (U.S. $0.9) per KWH,
The figure includes the calculation of future Investment cost
required to produce additional power necessary to obtain the
benefits for the project.

6. Project Benefits

Project benefits consist of *he following components:

-- The costs saved by using electricity rather than kero-
sene for lighting.

-- The economic savings of using electricity rather than

diesel oil for powering tubewells, flour mills, saw
mills, oil expellers, etc.

a. Domestic Consumers - Kerosene vs Eleciricity

[ndirect benefits to domestic consumers are confined to
the cost saved by not using kerosene for lighting. Froem such
savings were deducted fixed and ruaning costs of wiring, fixtures,
and light-bulbs,

Evaluations show that fo~ the typical Indian rural family,
electricity for home lighting is a cheaper alternative than
kerosene.

CEA's average domestic consumption assumption is 360
KWH per year. The analysis utilizes more conservative
estimates,

Taking an average of 180 XWH per year per connection,
the economic benefit of substituting electricity for home light-

-

ing amounts to Rs.200 (7.S., 323).
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b. Agricultural Consumers - Diesel vs Electricity

Electricity, in comparison to diesel oil, is a cheaper
source of motive power. By switching from diesel oil to
electricity, the cost saviags will consist of reduced expendi-
tures in energy, maintenance, and capital investment.

The following parameters were taken to ‘he repi'esenta-
tive for India as a whole:

(1) The average electric irrigation pump has a rating of
5 horsepower (HP) (3.75 KW), and is used to lift water from
an open, relatively shallow well.

(2) In order to achieve the equivalent output of water, it
is necessary to install a diesel engine with a somewhat higher
HP rating than an electric motor, On average, for each 1 HP
of the electric pump, 1.3 HP of a diesel pump is required.

(3) The life of an electric motor is 15 years, that of a
diesel motor 10 vears.

(4) The average number of operating hours per year is
about 800 per pump.  While pump utilization in the Indo-Gange‘ic
plains and the north in general amounts to about 1, 300 hours
per year, groundwater shortage restricts use in the Southern
States to about 300 hours.

(5) Average diesel fuel consumption in a pump is 0, 3]
liters per IiP/hour, lubricant consumption is 0.03 liters per
HP/hour.

The cost differential in favor of electric motors used
for irrigation purposes is estimated at about Rs. 4, 000 per

pump per year (U.S. $500).

c. Commercial Consumars - Electricitvy vs Kerosene

The same methodology as that uzsed to compute the cost
savings of domes‘ic consumars is usad in the case of commer-
cial consum.rs,
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The average cost savings per connection per year is
approximately Rs.297 (U.S, $37).

d. Industrial Consurners - Diesel vs Slectricity

The approach to estimate the benefits of using electri-
city rather than diesel oil to power the type of engines used
by the small scale agro-industries in the pProject areas, is
similar to that used in the analysis of tubewells.

The following parameters are assumed to be representa-
tive for small village industries such as rice and flour mills:

(1) The average rating of the power source is 10 HP
(both for electric and diesel engines), equivalent to 7.5 KW,

{2) The average number of diesel pPower sources is
19 years, of electric sources 15 years,.

(3) The average number of operating hours per unit is
800 hours per year, implving 4,000 KWH per vear.

4) Fuel consumption per HP/hour is the same as the
case of pumps, marginal =os: of providing electricity to the
rural area is apoliicable a: ‘he Same rate as in the pump case
reflecting the dor-inant irrigation consumption pattern at the
substation level.

Based on current studies, the cost differential in favor
of the electric motor is about Rs.4,000 per connection per

year (U.S. $500).

e. Street Lights - Electricity vs Kerosene

As in the case of domestic and commercial electricity
consumption, there is a cost advantage for electric lighting
for the same amount of lighting hours per year,
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Under the assumption of 180 KWH per connection per
year, the cost differential in favor of electric lighting is

about Rs.200 (U.S., $25).

f. Other Indirect Benefits

This analysis has demonstrated that an 11 percent IERR
will be achieved without quantifying additional indirect bene-
fits of rural electrification. Had we considered and been
able to accurately quantify the value of other indirect bene-
fits accruing to residential consumers (e.g. the value of the
higher quality of light, the possibilities of engaging on extra
and new activities, etc.); to farmers (e. 5. increased agricul-
tural yield, decreased unemployment and underemployment,
etc.); and to the industrial sector (e.g, increased labor
productivity, expansion of industries producing electrical
appliances and fixtures, etc.), the internal economic rate of
return would have been significantly higher.



-40-

E. Social Soundness Analysis

1. Introduction

While it is recognized that electrification of rural communi-
ties in India as in other electrified rural areas in the world is
generally characterized by an initially slow rate of growth, usually
started primarily by the more affluent members of the community,
the India program includes a number of aspects that attempt to
create a climate permitting a broad base participation in electri-
fication. In the interest of understanding who the consumers of
electricity are today, particularly in light of REC's ten year
history, and the relatively rapid spread of rural electri}’ication
during this period, USAID financed a consumer surveyl— as part
of this project's development efforts. The survey was not only
designed to determine who the beneficiaries of electrification are
but also to collect data on consumer access to the resources and
services associated with electricity as well as to determine within
the time allowed for the survey electricity's overall impact on
rural communities with a highlight on employment generation.

The Social Soundness Analysis presented below is based in
large part on the findings of the survey, a review of the GOI's
rural development programs, including the Minimum Needs Program,
and a review of socic-economic studies/evaluations sponsored by
REC.

The survey was conducted by a private Indian research
organization over a three-month long pericd beginning December 27,
1978. The area covered included three States - Gujarat, Orissa,
and Andhra Pradesh - and a total of 69 villages. These states
were chosen because they broadly represented the degree of
development by regions (Northwestern, Northeastern, and Southern)
in India's economically least endowed areas. Eighteen schemes
falling into REC's four main loan categories were examined: three
each for Ordinary Advunced (OA) and Crdinary Backward (OB)
schemes, and six each for the Minimum Needs Program (MXNP)
and the Sgecially Undeveloped (SU) loan categories. Existing
schemes were chosen Zor study to understand the nature of cu=
benefit dis:riburion paiterns that zre likely ‘o be replicated under
AlD-financed schemas.

>

1/ See Annex K for Terms of Reference for the survey,
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2. The Rural Community in India

Indian rural communities are characterized by great diver-
sity in Population size, resource availability, land holdings, ang
level of economic development. The basie unit of rural society
is the joint family household where traditional social modes are
adhered to, €conomic activities organized, politica] relations
managed, and religious Precepts transmitted, Agriculture is
the predominant eccupation in which over 70% of the Population
is engaged. Poverty Prevails in large concentrations. Health
centers are few in number, so are schools and educational
facilities, Nutrition is pboor and drinking water ig not always
available within €asy walking distance, Large numbers of low
income landless laborers exist alongside the not better-off small
and marginal farmers. These farmers face Severe agro-climatic
constraints to increasing agricultural Production. Triba] groups,
long neglected by the development Process farm land where
agricultural conditions are the least favorable.

3. Rural Development in India

a. The Minimum Needs Program

In recent years, the GOI has been focussing its atten-
tion and resources on India's most backward rura] areas charac-
terized as having low agricultural pProductivity, large numbers of
unemnoloyed and low income levels. The GOI has devised z rura]
development strategy for addressing these Problems, as best
exemplified by the Minimum Needs Program created in 1974,
This Strategy is based on the objectives of raising the standard
of living in these areas relative to the more advanced areas,

In the GOI's view, the means by which these objectives can best
be accomplished are by increasing the amounts of funds from
the central GOI budget to those States poor in resources for
backward area development.

Under the Mirimum Needs Program, = number of sectors
have been targeted for atlention. These include nealth, nutrition,
rural roads, schools, ang electrification. - The development ajoroach
Duts emphasis or Creating the in Tastructure required to attain each
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sector's objectives. Increasing the number of schools in these
areas is seen as a necessary step toward reaching the GOI's

goal of universal Primary education; markets for planned
increased agricultural productivity can be reached by developing

a rural road system; for agricultural development, electrifica-
tion is viewed by the GOI and State Governments as the primary
énergy source for accelerating the rate of production and for

the creation of small-scale agro-based rural industries. Increased
incomes and employment generation are exvected to result from
this oroductive emphasis.

-

b. Other Development Prosrams and Agencies

In keeping with its policy orientation of developing the
backward areas, the GOI established about the same time that
the Minimum Needs Program was being created a number of
other »rograms and agencies designed to complement the Minimum
Needs Program. They are also area-based, are targeted to
certain noorer segments of the rural population; and focus primarily
on remowving resource constraints *o increasing agricultural producti-
vity. Witk the possible exception of the Command Area Develop-

ment (CAZ orogram which ermphasizes the development 27 surface water
irrigziisn oclential, the other sffsw=s 23 embodied in the Troug:s
Preoze Area Progrzm (DPAS) and tne Trival Develcrrmen: Dlan
desend nez-ily on the provision o/ electricizy for thais szczess,
Groumdwaer Zevelopment {5 amzshasized as a Rey comocrant in
agrizzitarzl favelcoment Dlans under thess last two 2rog-ams.
Thelr 2rsgrams are orienmted o the less well-off, orimarily the
- \
2

2
isting these groups: The Small Farmer Develen-
A N -

s
ment Agency (57DA) and :he Tribal Develsoment sgency {THDA)
provide :echmical assistance to thei- client groups in farm-level
project formulation and -oordinate -with the local ex‘ension service
for suppiies and experti_e in z2ddition to administering a2 program
of sudsidiszs. TUnder the STDA, small and marginzl farmars zre
eligible o> cazital 20sss sussicias Isr pumosets, ‘eor exzmzle!
thal razgs Irom 237 for small fnemeasg and 33.1/37) izr mazwegimal
farmass:,
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The Agricultura] Refinance and Development Corporation
(ARDC) is another organization that has a rural development
focus. Approximately 70% of its lending program has an emphasis’
on groundwater irrigation development, and 50% of this lending
is channelled to small farmers for the purchase of mostly electri-
cal pumpsets.

The above programs complement the activities of REC
by giving poorer, small farmers assistance in taking advantage of
the establishment of an electrification infrastructure delivering
the least cost source of energy,

4. The Consumers of Electricity

Based on the findings of the AID-financed survey more thar
half (54%) of the 831 persons interviewed were using electricity
and 11% reported they had an application on file and were there-
fore considered potential consumers. Several of the non-consumers
(27%) said they were interested in elecirification but faced financial
constraints for obtaining a connection while a very small minority
of 8% claimed no interest in electricity whatsoever. Some in this
group felt electricity was not essential ‘o their well-being and still
others expressed a fear of accidents for not wanting electricity,
The majority (627) of domestic/commercial consumers were using
electricity primarily for household lighting., Very few members
went in for fans, radios, or other electrical applicances. Industrial

cornections were made primarily for small-scale agro-based (rice
hulling for example) industries.

5. Beneficiaries and Benefit Distribution

Within the group using electricity, agricultural consumers
will gain the most from the savings that accrue to electricity over
diesel. They are the primary consumers of electricity as indi-
cated by REC figures which show that agricultural connections
account for an estimated $0-70% of the total connected load in a
scheme. Domestic connections are the highest (aporoximately 7T0%)
but energy used revresents about 20% in a scheme. Other berefi-
ciaries include the landless o= the near landless who will find
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employment generated by intensive agriculture made possible
by electrified irrigation systems. To a lesser degree employ-
ment potential for these groups will be created by the growth
of small-scale industries,

In terms of the distribution of benefits, AID supported
MNP and SU schemes are expected to replicate the patterns

reflected in the survey and summarized below in Tables 1, 2.
and 3.

By adjusting the ILO poverty line ($175 per capita at 1972
Prices) to reflect 1979 Prices in India, the poverty line moves

Per capita figure is equivalent to Rs, 12,000 a year for an average
household of five persons. Viewed in this 'context, table 1 shows
that a significant number (79%) of households using electricity fall
Lelow this pPoverty level. If the Indian poverty line of 3100 per
capita (or Rs. 4, 000 per family per year) is used, slightly less
than 50% of the consumers receiving electricity would fall below
this level. Based on the above findings in existing schemes, it
is expected that a Predominant pPopulation of the beneficiaries of
the AID Supported project will be within the AID definition of the
PoOor majority.

Table 1 - Income Distribution Patterns Among Electri-
city Users by Household. Income

Income (Rs,) Electricitv Users " of total Cum. 7%
Less than 2,000 50 11 11
2001 - 3000 37 13 24
3001 - 5000 113 25 49
5001 - 7000 70 16 65
7001 - 10,000 64 14 79
10,000 - 15,000 54 12 91
Above 15,000 38 9 100
Total 144 10

|
|
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Using land holdings as a measure of distribution spread,
the survey findings show that 52% of all farmers who have
electricity own land of less than 4 hectares, and most (96%)
were owner cultivators. Broken down by MNP and 53U schemes
the data reflect that in both types of schemes a majority of the
agricultural users also have holdings of less than 4 he-tares,
In MNP areas the number of such owners represented 61% of
all landowners, and in SU areas, the figure was slightly less
at 58%. See tables 2 and 3 below for land holding distribution
patterns,

Table 2 - Land Holding Distribution Among Electricitr
Users (Agricultural)

Holdings (Hectares) Electricity Users % of Total Cum %

Below 1 7 3 3

1 -2 47 23 26

2 - 4 52 26 52

4 - 6 29 14 66

6 - 10 34 17 83

Above 10 34 17 100
Total 203 100

Table 3 - Land Holding Distribution by Scheme Among
Electricity Users (Agricultural)

Holdings(Hectares) QA OB SU MNP Total
Below 1 1 1 3 2 7
I.2 5 13 10 19 47
2 - 4 14 9 16 13 52
4 - 6 7 9 7 6 29
6 - 10 11 9 5 9 34
Above 10 12. b 9 i 34

00 2w 5 203

As revealed by the data, very few farmers owning less than
] hectare went in for eiectricicy, In light cf this finding, the
survey cor:cludes that fand this is confirmed bv existing studies
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in India) pumpset irrigation is economically viable at a cut-off
point of approximately 1.2 hectares although favorable soil,
weather, and water conditions may permit irrigated farming
for smaller plot sizes.

6. Access to Resources and Services

a. Connections

Getting an electrical connection is a multi-step, involved
and time consuming process varying in the amount of time, loca-
tion of the service connection, and requirements that differ from
state to state. Nevertheless, given the requirements of an appli-
cation of this type, on the whole the SEBs performance has been
quite good. On the average, according to the survey, the time
taken for different kinds of connections are as follows: agricultural,
3.4 months; industrial, 3.5 months; and domestic/commercial, 2.7
months. Data collected on the time taken for obtaining a connec-
tion showed that many (about oze-third) agricultural consumers
received a comnection within a month of application; most (73%)
received one within 3 months. Most domestic/commercial consumers
also received their connections within a satisfactory period of time.
A minority of villagers attributed their difficulties in acquiring a
cornection to procedural delays on the mart of officials. The delays,
however, particularly with regard to agricultural grou 1DS, were
experienced irresvective of size of land holding, acco mg to the
survey.

b. Affordability of Zlectricity

Connections of whatever type and charges for electricit
particularly for agricultural users, are heavily subsidized by State
governments. The underlying reason for this situation is largely
attributable to policy orientations to the agricultural sector in light
of the heavy emphasis placed on agricultural production as a means
to raising incomes and generating employment. The connection
charges vary from state to state and in the amounts each SEB is
willing to absorb as a subsidv to their consumes=. Most states
share a part of the total cost cf connections with their nrospective
consumers., Connection costs -within states mav varv dedending on
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the type of consumer service required and for agricultural
consumers, with the distance of their pumpsets from the

service line (See..Annex.G.?2). Although limited data is avail-
able on this subject, it is generally acknowledged that the costs
of a connection do not impose a major constraint. in applying

for electricity where other factors make the service economically
and socially attractive. This was pointed out by the survey which
showed that for purposes of household lighting, most domestc/
commercial users of electricity were able to finance the costs

of a connection from their Oown resources. Although the survey
did not explicitly make the same conclusions for agricultural
consumers, the same assertion may be made in light of the low
costs charged for agricultural connections, These costs range
from a low of Rs.360 ($45) in Andhra Pradesh to a high of
Rs.1,250 ($156) in Rajasthan. In Andhra Pradesh, the consumer's
contribution is only Rs.125 ($14) while in Rajasthan it is a little
over half. Given the number of agricultural users below the 4
hectare level the implicit assumption is that the connection costs
are affordable for smaller landowners.

The question of affordability also arises in connection
with energy rates charged. The tariffs for agricultural groups
in all states are lower than the costs of providing service, and
by all accounts, is affordable by wealthy and poor groups alike.
The low charges reflect a strong policy orientation oy State
Governments towards the agricultural sector on which development
primarily rests. This low rate pelicy is also designed to reach
all segments of the farm population including the relatively dis-
advantaged sections.

The average agricultural rate for India today is approxi-
mately .18 Rs. per kilowatt hour or approximately 2 cents. To
help curb SEB losses to the agricultural sector, the charges for
other consumer groups (domestic/cornmercial, etc.) are set at a
much higher rate, and it is these consumers who subsidize in
effect the rates extended to agricultural users (See Annex G.1).
Very clearly State Governments prefer to maintain their pPresent
rate structures, as it is one way oI reaching the economically
weaker farm groups to increase their production and to raise
iicomes and emplovment levels, Cther incentives are the low
ertilizer rates made available and the similarly low surface
rrigation water rates,

[l S Y
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Once again given the income levels and farm size
holdings of RE consumers examined in the survey, it may be
concluded that existing rates as well ag connection charges -
do not preclude the use of electricity by small farm holders -
and lower income groups.

In her paper for PPC titled "Rural Infrastructure
Projects: Electrification", Judith Tendler makes a strong case
for low agricultural rates in deveioping countries faced with
serious unemployment problems. Since increased productivity
can alleviate theae problems, low cost energy to the farm
sector would be one incentive for increasing the productive base
and generating employment in the Process.,

¢c. InstHtutional Finance

A farmer owning less than 4 hectares and willing to
invest in groundwater irrigation usually has to resort to external
financing unlike domestic users, and does so mostly from institu-
tional sources. The survey indicated that of those borrowing,
657 use established institutional sourcas including development
banks, commerecial banks, and cooperative societies. Of the
rest, 18% were shown to borrow frcm unreported sources, 4%
{rom friends and relatives, and only 8% turned ‘o money lenders;
57 of the borrowers did not make any response.

7. Impact of Electrification

a. Agricultural

The survey pointed out several agricultural changes
brought about as the result of electricity, These are as follows:

(1) a decline in the number of traditional sources of
irrigation - village tanks or ponds - in favor of groundwater
resources evident by the number of wells dug with the advent of
electrification.

(2) an increass in the number of irrigated acreage al-
though it is not always nossidle to isolate electrification's role

in this develooment.
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(3) the replacement of traditional lift irrigation systems
by electrical pumpsets; for example, in some areas, persian
wheels were no longer in use. ‘

(4) a decline in the number of diesel pPpumpsets by about
20%; farmers noted that electrical sets were preferable because
of their cheaper operating and maintenance costs compared to
diesel pumps.

(5) a change in cropping patterns; cropping intensity
increased and shifts to wet crops as paddy were noted.

b. Employment Generation

The time allotked for the survey only permitted limited
data on employmer” generated resulting from the introduction of
electricity., Nevertheless the survey findings did show that
farmers felt that the demand for labor went up and more jobs
were created than existed before electrification. Employment
generated by small-scale industrial development has been a focus
of a previous REC-sponsored study titled, 'Impact of Electrifica -
tion on Rural Industrial Development' undertaken by the Small
Industry Extension Training Institute, Hyderabad (19$76). That
study showed a dramatic increase in the number of industrial
units that were established after the advent of electricity; in
certain villages, the increase was five-fold. What this study
conveyed, and corroborated by the limited findings of the AID-
financed survey, was that on the average, approximately 2 jobs
are created as a consequence of small industry development -
one usually for the entrepreneur and the other for an assistant,

Data on on-farm increases in employmeant attributable
to electrification are not final, A complete picture of the effects
of electrification in this sector should be available once REC's
study of electricity's overall employment impact (direct and in-
direct) is concluded, expected by this August, What data is
available reflects employment generation as a result of irrigation.
On the average, labor demands increase from 70 man days per
hectare per year for dryland agriculture to approximately 200
man days under irrigated conditions, This implies an increase
of abou: 2007 on a Der hectare basis in labor requirements,
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While additional data needs to be developed and
analyzed on the employment generation impact of the RE
program, it is clear that the strategy of the GOI is to utilize
the potential of rural electrification to increase employment
and production of the poor, the so-called "forward linkages'.
As for employment-creating local Procurement or so-called
"backward linkages', local suppliers are expected to win most,
if not, all of the awards under this and the IDA project. To
the extent the program 1is accelerated through more rapid
expansion from donor financing, increased employment should
result from both forward and backward linkages.

8. Quality of Life Changes

Of all the respondents asked, most (91%) said that street
lights were a source of benefit for a number of reasons related
to security, aesthetic value, and business, since shopkeepers
could now stay open late hours. A number of consumers also
claimed that electrification also brought about life style changes
such as greater time spent in the evening on a number of activi-
ties ranging from reading to business. In other studies related
to the intangible benefits of electrification, electrification meant
increased use of the media and hence a wider dissemination of
information and culture than before. A dramatic example of
this consequence of electrification is cited in a Separate study
of two tribal villages in Andhra Pradesh where movie theaters
came into existence at the initiative of local villagers. How-
ever, electricity is not without its drawbacks for a small mincrity
of villages surveved. The most frequentl-- cited disadvantage
was based on respondents' fear of accidents. Several complained
of maintenance problems, others said electricity was expensive,
and still others were critical of load shedding or power failures.

9. Electrification and Rural Women

Electrification will indirectly benefit rural women, as they
will find increased employment opportunities provided through
irrigated agriculture, Under another AlD-financed irrigation project,
Gujarat Medium irrigation, Gujarat State oificials estimated that
50-20% of agricultural labor wused in oroducing rice, wheat, and ba‘ra
is provided by wormen. Increased “ood droduction hence income should
increase nutrition and health o= all farmily members, Higker income
may 2alsc mean purchase of better-quality consumer 3oods, Darticularly
clothes and ior women an increased ability for their participation in
religious pilgrimages and festivals.

S+
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F. Environmental Assessment - Summary

The approach to examining the environmental impact of
India's rural electrification program has been undertaken
against the backdrop of a widely-scattered, country-wide, oa-
going program concentrating on groundwater irrigation of small
units as the principal project objective. This backdrop is fully
described in other parts of the PP and needs no elaboration
here. In view of the nature of this program, the Mission
considered that the most effective way to focus key decision
makers on potential environmental issues was to request the
prime agency involved, REC, to directly address such issues
themselves. This approach is consistent with guidelines provided
in AIDTO Circular A-22 that ""The environmental assessments'
role is to help 'decision-makers’ understand likely consequences
of the activities, mitigating actions that might be taken, and
alternative approaches to the end goals. Its purpose is to permit
more informed decisions to bhe made in the context of the develop-
ment priorities of the country ',

Accordingly, a list of issues to be addressed (See Annex 7T,
Part I) was presented ‘o REC with a request they provide
information and analysis from their own and other recognized
Ssources of the impact resulting from ‘he RE Drogram on cer‘ain
aspzacts of the environment. Possible issues were developed
from an examination of the Pakistan and Philippines EAs for
rural electrification as well as relevant sections of AID's
Environmental Assessment Guidelines Manual. The document
was further reviewed with ATD and consultant environmental
experts at the Asia Bureauy Environmental Seminar neld in
Thailand in December 1978.

The groups of potential impacts were iden‘ified: 1) impact
of project construction (primary); 2) agriculture/irrigation
(secondary); and (3) dorestic, commercial, others (secondary),
Under each category, more detailed areas of potential envirorn-
mental impact were identified. It should be noted that all
issues listed were not necessarily considered ¢s have significan*
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impacts but served as a check list of potential areas of impact.
Based on a number of discussions and several submissions of
materials by REC, as well as discussions with an AID rural
electrification engineer and AID expert on groundwater manage-
ment, the following summary picture emerges. (Details are
contained in Annex J, Part II),

1. Impact of Project Construction

REC has standardized construction practices to satisfy
safety norms laid down by the Indian Electricity Rules. Physical
acceptability as well as technical suitability is considered in the
placement of substations and lines. The coastruction program
is carefully designed to avoid or minimize damage to trees and
garden lands in the area. Precaution is taken in the erection
of poles in the fields and villages in order 'not to mar the
appearance of the area. The Forest Departments of state govern-
ments must approve alignments in wooded areas. The imple-
mentation of construction uses traditional transportation rcutes
and methods, while pole digging ard erection is done manually,
thus minimizing aay adverse impact on the terrain. Thus the
nature of the droject and its implementation excludes any signifi-
cant disruptive direct impact on the environment.

2. Agriculbare/lrrigation

From the listing of possible environmental impacts, the
orincipal concerns identified weze groundwater use and increased
use of lertilizer and pesticides. Prior to any scheme being
approved by RZC, a certification must be included from a
competent technical authority, such as the State Groundwater
Organization, on the availability of groundwater to avoid over
utilization of the aquifer. REC has a groundwater unit which
examines and verifies such information. The use of fertilizer
in India at the level of 20 kg of nutrients per hectare is quite
low and does not have any significant adverse impact. The same
is true of pesticides. Any increased employmen* will use existing
anemploved and underempbloved persoas in the area: thus no
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Population shifts are anticipated, Through the increased
installation of tubewells the problems of waterlogging and
salinity will diminish Somewhat because of a lowering of the.
water table. The electrification of pumpsets will replace

3. Domestic/ Commercial

The bulk of power utilization in any scheme is for
agricultural purposes (60-70%). The development of rural
industry will be of a very sma]l scale nature, particularly in
the MNP and Su Drograms where AID assistance is targeted.
Thus there is no eéxpectation of any significant industrial
pollution, demand for added infrastructure, etc.

One aspect worth reiterating is the pProcess from which
the above information and conclusions were obtained. This was
a continuing dialogue with REC on the variows possible environ-
mental imvacts of the program. It was an attempt to ‘ocus
decision. makers °n an aiditional set of concerns in making
Droject decisions. As the above conclusions demonstravte, the
impact on the environment does DOt appear fo be sych as to
warrant additiona] Sters or different approaches to Project
design and implementation, However, there {s an awareness
now developed in REC that can form the basis of a continuing
dialogue on the subject of environmental impact such that if
warranted, a reexamination of environmental issues can be
made as the brogram is carried out. The conclusions on the
agricultural and irrigation questions were thoroughly vetted
with an AID groundwater eéxpert in India on another AID broject
who corroborated the above conclusions,
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Part Iv, Implementation Arrangements

A Gor Managerial/Admi.nistrative Arrangements

l. Project Appraisal and Monitoring

Upon the fubmission of Project proposals by SEBs, REC
makes an independent appraisal of earh pProject’s technical, econo -
mic and financial viability, The appraisal process begins at any
one of the eleven regional offices with a review of the accuracy
of project data, the estimates of load growth, the satisfaction of
criteria for the kind of loan requested, the project's coordination
with other development efforts in its area, the availability of
sufficient groundwater, and whether technical design will achieve
Project purposes (agricultural production) at minimal cost. The
technical analysis focuses attention on methods of reducing line
losses and maximizing power and load factors. The financial
analysis is designed to examine the Project's capital needs,
Operating costs and Fevenues to be generated and the financial
return of the project. On the economic side, assumptions
regardiag the Project area's growth are questioned. Regional
level reviews are made by qualified teams consisting of electrical
engineers, economists, and financial analysts who make field

visits 15 a vart or the appraisal DProcess. At this leve! the
entire process can take anvwhere between three days to one week
depending on :the Project provosal, Once the reviews are comple-

ted by the relion, ‘he preposal is sent to REC's Proiect Appraisal
and Monitoring unit for {inal review and approval. After droject
approval, REC satisfies itself that guarantees for the loan are
provided and that realistic procurement schedules are mace prior
to releasinz the first instalment, generallv 30% or 407 of the

loan amount depending on the type of loanl/ Additional releases
are made once a year for the life of the project but on the condij-
tion that satisfactory Pr-gress towards the Project's estimated
physical targets as well as load growth is made. Where Drogress

1/ 407, ;

e,

Sr MNP ané SU loans and 307 for all other loan schemes.
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is unsatisfactory, REC, normally at the regional level, holds
detailed discussions with SEB officials to determine causes

for the lack of progress and to suggest methods for improve= -
ment. At the central level, quarterly progress reports of
each project is reviewed primarily to see how far projects

are achieving their targets. REC's computer facilities will
help to quickly identify problem projects and areas.

2. Materials Procurement Process

The materials are procured by each State Electricity
Board (SEB) independently of each other, and each SEB procures
on the basis of open bids solicited by advertisement. Bids are
awarded to the lowest, acceptable bidder.

Under the AID loan, certain bids, because of size of bid
package and type of item, will be open to Code 941 as well as
Indian suppliers. These include conductors, cables, transfor-
mers, insulators and meters and represent about 43% of total
project costs or 330 million of the AID financing. Such bids
will be advertised in the Commerce Business Daily and the AID
Small Business Bulletin. However, it is anticipated that very
few bids, if any, will be made or awa=ds won by non-Indian
suppliers, mainly because of Price competition and special
manufacturing that may be required to be technically compatible
with Indian specifications. USAID representatives have reviewed
the procurement orocedures for these -items ‘and find them
acceptable,

Certain items will be limited to local bidding., These
include insulated wire, air break switches, lightning arrestors,
L.T. cutouts, G.I. wire and cross arms and represent about
7% of total project costs equivalent to the $8.0 million remainder
of the AID loan. Such items are grouped in small quantities
spread over a number of SEBs. Practically all such bid packages
will be under 35100,000. Cost of freight on some of these items
like L. T. cutouts would be extremely high because of their bulk.



these Project components should be restricted to Indian
suppliers. This ig consistent with IDA'g position on bidding
for the same items under their Credit and will provide
consistency for the SEBs in arranging procurement for the
various schemes, USAID will review the detailed Procedures
for this local Procurement. Consistent with AID Practice,
all awards will be made to the lowest responsive bidder,

ander $100, 000 (See AIDTO CIRCULAR A-458 dated 11/7/78).
This will include most contracts for items under the local
bidding grouping, The contracting procedures of most stateg
are well defined ang Provide assurances for competitive
bidding and reasonable prices. REC will Specifically approve
Procedures to be used by the SEBs for such contracts. The
Mission has concluded that the bidding process, evaluation
and awards by the SEBs, which are reviewed and approved by
REC, justify Proceeding on contracts less than $100, 000 with-
out prior AID approval. IDA has also agreed to this proce-
dure,

Materials will be pDrocured in a single Procurement action
for each state for a2 two vear period with delivery phased over
eighteen months. This approach is expected to reduce the
amount of paver work bid documents, etc.) as well a3 minimize
implementation bottlenecks.

Bid documents have been standardized by REC for states
eligible under the IDA credit. The terms and conditions contained
in these are consistent, with few eXceptions, to AID requirements.,
USAID is reviewing the general terms and conditions and will
assure these will meet AID requirements, REC finalizes the
standardized bid decuments ('including bid terms, conditions,
specifications, ang Price escalation clauses), provides them to



SEBs, and in consultation with SEBs makes a final determina-
tion of the quantity of materials to be procured. REC disg-. -
cusses with SEBs over a 6 week period, usvally beginning
with each new financia] year (April 1), all the procedures

and requirements of the Procurement process.

Bids are evaluated according to their responsiveness at
the SEB level and are then forwarded to REC for its review.
AID and REC have agreed to a 60-day bid pPeriod for the AID
financed material. AID has reviewed ard approved the techni-
cal specifications for items to be bid in Code 941 countries.
Specifications for items limited to local brocurement are under
Preparation and will be subject to AID approval. REC proce-
dures will require a 90 day period from the time bids are
operted until orders are prlaced.

Materials delivered are stored in SEBs' central ware -
houses or in regional warehouses denending on the location
of project sites. To the maximum extent Practicable, AID.
financed materials will be kept separately in such warehouses
by way of AID markings (to be prowvided to suppliers) for
transiormers, meters, and containerized conductors. Othex
items such as insulators, L,T. Cutouts, lightning arrestors,
etc., however, would be too small in size and numerous to
permit any acceptable method of segregation.
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B. Implementation Plan

l. Loan Agreement Signed June 1979

2. Conditions Precedent Met September 1979
3. Bids Issued .December 1979
4. Bids Processed February 1980
5. Bids Awarded May 1980

6. Contracts Signed June 1980

7. Commencement of Material Delivery August 1980

8. Completion of Material. Delivery January 1982
9. Préject Assistance Completion Date "June 1983

While the Project Assistance Completion Date (PACD) has

been established at June 1983, it is expected that most of the
materials will be delivered by January 1982. However, REC
advises that it will only be in a position to accept such mate-

rial when received. If material provided at the latter part
nt the delivery schedule is unacceptable, new bids will have
zo be issued and phased. This accounts for the establish-

ment of the PACD 18 months after the scheduled last delivery.
It also provides for possible slippage in the preposed schedule.
Actual utilization of AID financed materizl on schemes will
take place in four to six months of receipt.
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C. USAID Administrative Arrangements

1. Disbursements

a. Procedures -
—=Ztegures

USAID, shortly after execution of the loan agreement
will request from AID/W's Office of Firancial Management the
Direct Reimbursement Authority (DRA) it will need for reim-

bursing the GOI for expenditures eligible under the AID financed
loan. .

Disbursement procedures have been discussed with REC
officials and will be detailed in an Implementation Letter. In
general these procedures will be as follows:

SEBs will make payments to individual suppliers against
orders placed. Suppliers' invoices and an SEB certification of
pPayment is then forwarded to REC/Delhi for its review and
approval. Based on its determination, REC will make a formal
request with supporting documentation to the Ministry of Finance
(MOF) for reimbur sement under the AID loan. The MOF will
then request reimbursement from AID, supported by documenta-
tion required by USAID, On a review of these documents, USAID
will then approve reimbursements,

b. Schedule (millions of dollars)

FY 40 Y 81 FY 82 Y 83  Total

AID 1 16 31 10 58

[AV)

Project Monitoring

‘ USAID intends to rely.m'?s—tl? on REC's own proven capabﬁi-ty for
pfaj'.éct monitoring and will._éoordmate its monitoring functions with those
of REC. It is, therefore, anticipated that field visits to several
randomly selected on-going schemes will be made by USAID
representatives. It is expected that this will he undertaken several
times a vear by Mission cfficials including an engineer who is

familiar with the technica! recuirements andé cther cemponents Ior
rural elecsrification projects. TDVs from AID/W lor technical
monitoring may also be Tequested periodically as proiect needs
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D. Project Evaluation

REC's evaluation program consists of current (as referred
to by REC) and long-term evaluations. The current evalua-
tion program is synonymous with REC's monitoring functions
and is the responsibility of the Project Appraisal and Monitor-
ing division. As discussed in section A.2. above, REC's
monitoring activities relate to each project's physical progress
towards achieving connected load targets as well as to comple -
tion of the schemes. This is done through computer feedback
reports and continued dialogue with SEB staff.

The long-term evaluation program encompasses three areas
of interest to REC: (1) the evaluation of REC's loan policies,
(2) the evaluation of the applicability of various loan categories
to determine their relevance to development needs and (3) socio-
economic impact studies.

To help it carry out its evaluative functions, REC's Research
and Evaluation Unit is staffed by qualified professional social
scientists. The unit at present consists of a full-time division
chief, 2 joint directors,2 deputy directors, 2 assistant directors,
and 2 economic analysts. Two more economic analysts are
expected to fill out the entire staff complement. Apart from
these professionals, REC occasionally employs trained research
assistants on a part-time basis to assist the regional offices in
data collectian and analysis. At present there are 12 such
assistants,

As a result of one of the Research and Evaluation Unit's
studies, the REC board instituted policy measures designed to
minimize the impact of inflation 7n projects during the early
seventies. Based on the findings of another study, it is antici-
pated that loan terms and conditions may be modified for the
Mini-Health loan category to promote faster growth of electri-
fied health centers.

A major component of REC's long-term evaluation program
is clearly its socio-economic impact studies of electrification.

In light of the diversity of its loan portfolio, not to mention the



faces a very large and demanding challenge to determine the
effects of electricity on its users. To help meet this. chal- .

Cn purely technical subjects, REC-sponsored technical
research results have been incorporated into Project design
and equipment Specifications.

consultancy organizations or academic institutions, REC usually
invites proposals from one or more of these with regard to

to the start of each evaluation effort,

Over the last ten years, 17 REC-sponsored studies have
taken place on a variety of topics to determine the impact of
electrification. Several of these have been related to the finan-
cial aspects of rura] electrification schemes, others to the
effect on rural industria] growth, and still othersg on the benefit/
COSt aspects of selected schemes. In recent years, REC has
formulated studies that focus on the distribution of benefits
gained from electrification, in direct response to the central
GOI's interest in this aspect of development. Currently a
ten-month long study of the employment effects of rural
electrification is in Process,

Given the geographical constraints that a large nation-wide
program poses for evaluation efforts, REC has generally limited

the scope of its study to selected states (four or five at a time)

(generally four per state) for in-depth study. These studies, to
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The importance of base-line data for evaluation purposes:
is recognized by REC. It has begun a process of ‘collecting
data at each of 5,000 development blocks in the country.
Many of the REC schemes are co-terminous with these blocks
which on an average consist of 70 to 80 villages and are
administrative units designed for development activities. To
collect this information, the Research and Evaluation unit
has prepared a comprehensive questionnaire which has been
field tested and finalized. The questionnaire is divided into
ten sections as follows: (1) degree of electrification of
villages, hamlets, and other areas (2) soil classification and
geology (3) land utilization (4) groundwater and irrigation
potential (5) cropping pattern and yield (6) rural industries
(7) human resources base, population oc'cupation, etc. .

(8) infrastructure and social facilities (9) scope of special
development programs in the block and (10)credit facilities
available,

Base-line data in largely unelectrified MNP areas is in the
process of collection and will therefore have significance to
REC as it designs its evaluation programs for MNP areas in
the next year (since the MNP loan category has only been
recently introduced, no evaluations have taken place so far).

Apart from base-line and follow-on surveys as a necessary
comvonent of evaluations, REC is also very much aware of the
socialramifications of electrification. Discussions with official
reveal an interest to examine social changes -- positive and
negative brought about by electricity. Interest is also shown
in such questions as: (1) the quality of employment generated
(2) changes in social structure and family patterns (3) changes
in property ownership (4) changes in agricultural practices,
and so on.

The Research and Ewvaluation Unit's officials are sensitive
to AID's requirements regarding project evaluation. Accordingly
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they welcome any input (if USAID deerms this necessary)
into the design of MNP and SU scheme evaluations. Fund-
ing for past evaluations have not been a constraint for REC,

and despite a ster up program for the future, funds are
expected to be ave 2. Such money comes out of REC's
overall operating bu and are made available upon the

COMCORDET's deciz . at each of its mandatory bi-annual
meetings. Thus far approximately $1.6 million (Ks.13
million) has been spent for REC's evaluation program.

In view of the above discussion of REC's evaluation
program, its past experience and future programs, USAID
is prepared to rely on the resources and talent REC has
available to it for fulfilling AID's evaluation requirements.
At the same time, the Mission will maintain a continuing
dialogue with REC in working together to assure effective
evaluation of the socio-economic impacts of AID-financed
schemes.

E. Conditions, Covenants, and Negotiating Status

The following are the Conditions Precedent and Covenants
that AID will negotiate with the Government of India. These
have been discussed and generally agreed to with the GOI,
but the exact language will be determined during final Loan
Agreement negotiations. '

1. Conditions Precedent

In addition to the standard conditions, the following
will be included:

- A draft tender document including specifications for
all equipment and material to be procured under the
Loan; a schedule for the procurement and installation
of such equipment and material.
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restricted to local vidding.
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2. Covenants

Funds will be relent by REC only to those State
Electricity Boards which are eligible for IDA financing of
rural electrification schemess,

These include those State Electricity Boards whose
earnings enable them to meet a 9.5% rate of return
on assets (as defined by IDA) and any other SEBs
whose State Government agrees to provide it a subsidy
for rural electrification losses either to their full
extent or to the extent required to meet the 9.5% rate
of return, whichever is lower.






Annex - A
Page 2
INDIA

RURAL ELECTRIFICATION PROJECT

The Technical Division of REC comprises four cells, each under
the charge of a Chief Engineer. Three of these, two at the Head
Office and one at the Calcutta Regional Office, are responsible for
technical appraisal and monitoring of RE proiects. The appraisal
and monitoring work is carried out by the respective Regional Offices.
In addition, one of the cells at the head office is entrusted with the
worx of utilization of the IDA Credit and assisting the SEBs in purchas-
ing the rnaterials under the Credit through International Competitive
Bidding and the other cell assists the Electricity Boards in the training
of RE personnel. The fourth cecll is entrusted with the work of System
Improvement, Research, Development and Standardization. The standardi-
zation work comprises formulation of specifications of materials and
equipment used in rural electrification and standardization of construc-
tion practices.

IThe Project Aonraisal and Monitoring ‘PAM) Division is responsible
for the Zollowing functions:

{1 Pre-sanction economic appraisal of RE projects (providing team
support to the Technical and Finance Division in oroject appraisall,

(2) Coordination between SEBs and the other developmental agencies
at the State and Project level as well as direct coordiration of
REC with the other concerned developmental agencies.

{3) Current evaluation and review of the progress of the RE projects,

(4) Performance audit of the accounts of the projects financed by REC
at their implementation stage and also providing team support to
the Technical Monitoring Cell.

(5) General Adminis‘ration work of the Corporation.

Zhe Planninz, F-aluation & Research Divisicn is ressonsible fo-
carrving oul perssective evaluazion stucdies an "2e Deriormance of oroiecss

&

and tze overall imoacs of RZC Projects on the rural economy as i whole,

Thais Division is also responsivie for coordinating :he asplied research’
evalua-ion studies soonsored oy the Corporarion.
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The Finance Division comprises the following units:
() The Loans Unit maintains the accounts of disbursements of loans,
(2) The Bills Unit deals with bills of the expenditure of REC.

(3} The Internal Audit Unit does the internal audit of the accounts of REC,.
{4) The Commercial Accounts Unit Prepares financial statements as
required by the Staty‘e,

(3) The Pre-sanction Avpraisal Unit examines the financial viability
of projects at the Jre-sanction stage in the light of the data
furnished in the Project reports by the SEBs and pProvides support
to the Technical angd PAM Divisions in project appraisal.

(4) The Cost Verification Urit is responsible for verifcation of cost
data of rural electrification Projects and cost of power applied to
rural electrification Projects in respect of each State Electricity
Board.

The Cooverztive Crganization & Planning Division is responsible
Sr organization and develovment of rural electric cooperatives besides
g after the loan overations of these cooperatives. This Division
2:32 nolds charge of Personnel administration besides information and
Sudbliciny,

= s,

- )

cxi

b

The Common Services % Consultancy Division srovides special
Services to all the Unirs °f the Corporation. These services include
1 Water Resources fsoecialised information on ground water, etc,),
‘i1 Rural Industries, (iji Data Bank and Information System, (iv) Co-
ordination of Training Programmes and (vl Interna! and External
Consultancy.
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INDIA - RURAL ELECTRIFICATION
CERTIFICATION PURSUANT TO SECTION 611 (e) OF THE
FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, John L. Withers, principal officer of the Agency for
International Development in India, having taken into zccount
among other things the maintenance and utilization of projects
in India previously financed or assisted by the U.S. and the
commitment and resources of the Government of India applied
to rural electrification, do hereby certify that in my judge-
ment India has the financial and human resources capability

to implement, maintain and effectively utilize the assistance

proposed for India's rural electrification program,

N\

/

/ A~ M

\ ' j 1 A # 'z’ﬁ
T v'A],‘r‘.": . ’ /4:',1-/ z‘h-/‘v'

Johny L, Withers, Mission Director

USAID/India

RENACII 377
Date
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FM SEZCSTATE WASHDC

TO AMEMBASSY NEW DELHI 7528
BT

UNCLAS STATE 308528

IADAC
E.O.11%652: nN/A
TAGS:

SUBJECT: FY 72 RURAL ELECTRIFICATION 386.0442; PID
REVIZw

REF: PID DATED 19 OCTOBER 1977

l. PROPGOSED PROJECT As PRESENTED REF DOCUMENT REVIEWED By
APAC 7 NOVEMBER 1977, APAC AUTHORIZED PREPARATION PP FOR
FUNDING IN FY 79. PP WILL 3& EXPECTED ToO ADDRESS FOLLOW.-
ING ISSUES RAISED CURING APAC REVIZW, TWO OR THREE PERSON
TDY T=zaM SHOULD 3E POSSIZLE IN JANU.-\.RY-FEBRU.-\.RY 1978 TO
INITIATE pp PREPARATION. VILL ADVISZ.

2. 3ZCATSE OF INDIA'S 00 ZXPERIEINCE IN RURAL ZLECTRIFICA-
TION, Tz=Er= SHOULD 3= goop DATA AVAIILABRLE R=CARDING
COST/3ZNEIT ANALYSIS, socrar AND ZNVIRONMENTAL IMPACT,
CHARACTER oFx BEN‘.—:FICL&R.ES, AND DMPLEMENTATION PROBLEMS.
PR SECTLD REFLECT AVAILASIIITY AND ANALYSIS or SUCH DATA
AND 3=CTLD DESCRIBE RURAL ELECTR_IFICATION (RE) PROGRAM AS
A WHOLZ AND row AID'S CONTRIEUTION WILL FIT.

3. DURING PP PREPARATION APPROPRIATE PROFILE OF
BENEFICIARIES WILL NEED TO 3E DEVELOPED TO ZNSURE TARGET
GROUP CONFORMNS WITH AID N=w DIRECTIONS. THERZ X0 RE, AID
ANALTSIS WILL HAVE TO =z ESPECIALLY SENSITIVE TO THE IN.
CO.\-[E-DISTRIBUTIVE IMPACT OF ELECTP_IFICATIO.\I (E.G., PUMP
INZRCIZATION) AND ATFORDABIITY OF POWER B~ TARGET CGROTUPS.

TED PR owiLL NEZID IO AS3TIs TEE ZFFZCTIVENETSS T 3MALL
?.A,P..‘-[EP.-ORIENTED SZRVICII ano INVESTMENTS WVEICH IS ONE Cr
FZ 25 CRITIRIA DSANCTICNT A INDIVIDTAL SCEIM=ES., PER

FAZI TCTR OF FID, R=C ALEZADY SEZMS 10 3% AWaRT F TET
SENTRAL QUESTION oF SEZCNDARTY FFEZICTs o~ RTRAL ELECTR.’FICA—_

'~ <
TICN., AIDs REVIZW Mgzt CNLY BE a SHARPZER FCCTU3ING.


http:CONFOR.rS
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+. THE PP SHOULD BE 3PECIFIC ON-HOW AID FUNDS WILL BE
CHANNELED TO INDIVIDUAL RE SCHEMES, I[.E., HOW FUNDS CAN BE
TRACKED. PP SHOULD SHOW WHETHER AID FUNDS WILL BE PART OF
A SENERAL 3BUDGET rOR SUPPORT OF THE BACKWARD AREAS PROGRAM
CR WHETHER SPECIFIC PROJECTS WILL 3E IDENTIFIZD FOR AID
PARTICIPATION.

5.. PID PRCPOSED AN AID CONTRIZUTION OF DOLS 82 MILLIION

CUT CF TOTAL PROJECT OF 126 MILLION, I.E., PROJECT CONTRI-
BUTIC! OF 65 PERCENT. APAC CONCLUDED THAT AID CONTRIBUTION
SEHCULD NOT ZXCEED FIFTY PERCENT. THUS, LEVEL PROPOSED IN
PP SHOULD HEZFLECT A FIFTY PERCENT LIMIT O™ AID'S CONTRIBU-
TION TO OVERALL PRQJECT, OR NOT MORE THAM DOLS 63 MILLION
IZ CURFENT ESTIMATES HOLD, INCLUDING DOLS 58 MILLION IN CP
FCR Y 79, VANCE

UNCLASSITIE
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INDa
RURAL ZLECTRIFICATICON PROJECT
TyDes of Schemes Financed by REC
Area Schemes:
Ordinary Advanced (CAY - Electrification of groups of villages

in €conomically advanced areas,

Ordinary Backwarg (OB) - Zlectrification of groups of villages
in somewhat less advanced arezs,

Specially Underdeveloped (SU) - Electrification of groups of
villages in ecoromically backwa rd
areas,

Rural Cooperative Societies (OC) - Electrification of groups of
villages joired in a Cooperative
system.,

Mini Growth Centers (MG) - Electrification of severa] villages

around a market town

Mini Health Centers (MH) - Electrification of several villages
around a town with health center,

Minimum Needs Program (MNP) - Electrification of groups of
villages out of a svecial GCI fund
€armarked Ior specific dackward

areas.

Svecial Consumer Categorv Schemes:

Mini Industrial (MI) - Connection of village industry in a
group of villages,

Mini Industrial Estate (ME) . Connection of small and
medium industry in a rura]
industrial estare.

Mini Farm iMZT) - Connection of ; gation pumps in 3 group

T
civillages,
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Mini Farm - Lift Irrigation (MF-L1) - F connection for lift
irrigation only,

Harijan Bastis (HB) - Electrification of lower caste settlelents.

Special Loan - Industry (SPI) - Connec:ion of small and medium
industry i:  yra) industrial estates
(will replace MI and ME)

Special Loan - Agriculture (SPA) - Connection of irrigation
Pumos ir groups of villages, co-financed
by other institutions ( will replace

MF and MFT-LI),

Svstem Improvement and Reinforcement Schemes:

Spec.al Transmission (ST) - Transmissio: ! .,3 to serve
scheme and non-scheme areas in specific
districts,

Special System Loan (§8) - System improvement by capacity
increa-+ and reinforcement of distri-
bution system,

Special Loans {SL) - Financing workshop and production
facilities for SEBs,

System Improvement (SI) - Revlacing 5SS due to the creation of
a separate fund by GCI.

Low Tension Capacitors (LT) - Insr:llation of capacitors in a
defined scheame area,

Cther:

Single Wire Earth Return (MPS) - Experimental schemes using
SWER technology.

Potential Scheme Area Advance (AL-PPA) - Advance loan for

starting electrification of a scheme
area with long gestation period,
ultimately converted to area schemes,
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Advance Loans for Annual Plan Purchases (AL:APP) - Advance Loan
to enable the SEBs to make advance
purchases of materials required for execution
of rural electrification schemes pertaining
to REC before the amounts for sanctioned
or to be sanctioned schemes become
payable during the vear.

The terms of the loans associated with the above scheme
categories and the viability criteria applied by REC until now are
sel out in Annex E. 2.
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RURAL ELECTRIFICA TION CORPORATION LTD.
REC LOANS - LENDING TERMS AND FIN!\_l_\{g_l4&_2!&»!_!_EJQA_@_S OF OCTUBER, 1978
Loan Normal Financial Period of l.0an Interest Ratel /777 Loan Terms2/ Mlmmum Return 1 or l‘|njml
Category OCutlay Period %o Grace Repayment Year T Net ¥ T Gronn T
Ma. In millions) ) Period Period {at the ond of)
Years Years T T
4/
CA 7.5-8.0 20 years 1st 5 yra 7.50 5 15 Sth (2%) 20% *
6-10 yrs 8.00 Tth BE
11-15 yrs 8.50 15th 3.5%
16-20 yrs 9.50
or
11-15 yr» 8.00 If repayment in15 yre.
OB 7.5 -8.0 25 years Ist 5 yrs 7.00 5 20 5th (3.5%) 15%
6-10yrs 7.50 10th " BE
11-15 yrs 8.00 20th 3.5%
16-20 yrs 8.50
21-25 yrs 9.50
or
16-20 yrs 8. 00 If repayment in 20 yrs.
0C 15.0 30 years Ist 5 yrs 4.25 5 25 No specific criteria but in assesning
6-10 yrs 5.25 viability, the minimum standards
11-15 yrs 6.25 appllcable to backwaird areas are
16-20 yrs 7.25 kept in view.
21-25 yrs 8.25
s/ 26-30 yrs 9.25 v
ST/ABg/  15.0es 12 years 1-12 yrs 8.00 2 10 7th BF herve an e
ST/AA 15.0%» 10 years 1-10 yrs 8. 00 2 8 Sth BE or

Schemes costing not
leas than the cost of ST scheme
in MNP areas and not leas than
twice the cosat af ST achemes in
other than MN)® areas bafore
the end of the loan perind ir
both canes.
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INDIA

RURAL FLECTRIFICATION PROTECT

RURAL ELECTRIFICA TION CORPCRATION LTD.
REC LOANS - LENDING TERMS AND FIN

AHCIAL CRITERIA AS OF OCTOBER, 1978

Nay 377 Grasa

——

15%
10%
2%
10%

or 10%*

Loan Normal Financial Period of L.oan Interest Ratel/ Loan Terma2/ Minimum Return For Project
Categary Cutlay Period T Crace —_."/ﬁ;p—a{'mcnt Year - o
k. in millions} Period Periord {at the end of)
. Years Years
su 7.5-8.¢0 30 years 18t 5 yre 6.25 5 25 Tth (6%)
6-10 yrs 6.50 15th BE

11-15 yra 6.75 25th 3.5%

16-20 yrs 7.50

21-25 yrs 8.50

25-30 yrs 9.50

or

21-25 yra 7.50 If repayment in 25 yrs. 1/
Ss 7.5 8 years 1-8 yrs 8.00 1 7 S5th 3.5%
MC 1.0-1.5 Terms and Conditions for transmission portion are same an applicable to ST
MH 1.0-1.5 Category (except in MNP arean in states having provision for transminsion
M1 1.0-1.5 which will be governed by MNP terma and conditiona). For area portion te rms

and conditions are the same as applicable to OA/OB/SU/MNP category as
the case may be.
ME 1.5 10 years 1-10 yrs 8.090 P4 8 2nd -
MF 1.5 10 years 1-10 yrs §8.00 2 8 2nd -
MF(LI) 2.5 10 years 1-10 yrs 8.00 2 8 2nd -
MPS 0.5-1.0 10 years Ist S yrs 4.25 2 8
6-10 yrs " 6.25

AL:PPA z.0 2 years or less 1-2 yrs 7.175 - 2 2~d
AL:APP - I year lyr 1. 00 - 1 - - -
MNP(THD) 7.%-8.0 30 years 1st-10 yrs 6. GO 5 25 7th (6'%)

11-20 yrs 6. 50 15th BE

21-30 yra 7.25 25th 3. 5%
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RURAL ELECTRIFICA TION CCRT'CRATION LTD.
REC LOANS - LENDING TERMS AND FlNANCIA_L__C_RII_EVR_[A__.{\_&QE_Q_C_T.O_BEE, 1978
Loan Normal Tinancial Period of Loan Interest Ratel/ Loan Terms/ Minimum n-:n-.m‘ﬁ'rTfrT-'f&;’l“
Category Cutlay » Reriod Te Grace Repayment Year -T‘jﬁ}f“*(*; ross
MRs. In mijons) . : Period Perioa {at the end of)
- ' Years Years ;
MNP(O) 7.5 -38.0 s 30 years 1st-10 yrs 6. 00 5 25 5th {6%h) 107>
: ' 11-20 yrs 6.50 15th BE
’ . 21-30 yre 7.25 : 25th 3. 5%
RMNP 7T5-8.0 30 years 18t-10 yrs 6.00 5 25 7th (6™) or 10%*
11-20 yre 6.50 : 15th ) BE
: 21-30 yre~ 7.25 : 25th 3. 5%
SL .S "5 years . -5 yrs 8. 00 - 5 ' - - -
HB 1.5 15 years " 1-15yrs 5.00 - 15 - - -
st 9.0 12 years 1-12 yre 8.25 2 10 Tth ’ - 17.5%
LT s.0 5 years 1-5 yrs - 8.00 - 5 No viability criteria stipulated,
SPA(1) 3.0 . 8 years 1-8 yrs 9.00 2 6 ) 2nd - 107%
SPA(2) 1.5-5.0 14 yeors 1-14 yrs 9. 00 2 12 ’ 4th - 107
SPID) 2.8 8 years 1-8 yre 9.25 2 6 2nd - - 15%
SP1f2) 4.0 14 years 1-14 yra 9.25 2 12 4th ) - 15%
NOTES: -
b/ Interest rates shown are inclusive of the rebate of /49 allowed for prompt repayment.
_Z_/ Repayment 1 by equal installment of principal. In all casen 6tate governmenta are reaquired.to furnjsh full and unconditional
fuarantees la respect of the payment of interest and repayment of the principal by the State Flectricity Box rds/Co-operativra,
3/ Net return nieans th: ratio of operating revenues (after providing for operating expenses Incjuding - depreciation and interest) to
total investment. Figures in braclets indicate negative returns. BE means Break Even. :
4/ Direct loan assis! ince from REC i» restricted to 60% of the project cost of the 2nd and suhsequent 'OA' achemes from the sarne
district in "AA" s*vtes,
2/ ET projects in "AB"* states, l.e., states at or below the all India level of rural ealectrification.
Iy ST projecte [n "AA" states, i.e., stateg at or above the all India lavel of rural electrification.
2/ Does not apply to the ‘SS° schemes aimed at pro. “ling adequate power supply to the Rural Electric Co-operatives at 11 kv bue

at proper voltage,
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INDIA
RURAL ELFECTRIFICATION PROJECT
RURAL FELECTRIFICATION CORPORATION LTD.
REC _LOANS - LENDING TERMS AND FINANCIAL CRITERIA AS OF OCTOBER, 1978

NOTFS (Contd):

. For only OA/OB/SU/MNP loans,

gross return is adopted for determinin
project; the second and subsequent

R the viability In the initial stages of the
stages of viability is determined on the ba<is of net return.
e Direct loan assistance from REC is restricted to 80% of the p

Toject cost except in the case of MNP areas, Mini Project
areas and areas of operation of Rural Electric Co-operative

Societies,
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Project Title & Number:

Rarrative Surmar
Progrnn';;‘gzctor“E;;T?XThe
broader objective to wvhich this
Project contributeg:

1. Increase production/income
2. Expand employment opportuni-
ties in rural &reas.

PROJECT DEsIGN SUMMARY
LOGICAL FRAMEWORK

Rural Electrification 386-0462
===t flllcation  386-0462

.
F blectively veritiahie indicators
Measures of

Goal Achi{evement:
1. Accelerated Increase {n ag.
over normal growth {n scheme
by 30%.
2. Accelerated income growth some-—

prod.
Areas

what higher than Browch in ag.prod.
because of increased noan-crop agri-

cultural activiey,

3. Accelerated increases 1 ewploymene

opportunities from irrigaced agri-~
culture and deveiopmen: of emall-

Profece Purpose;

Provide electrical energy for
productive and social eservices
to "backvard”" ereas.

Purpoc» jiua been achieved:
End of Project mtatus
Approx. 17,000 villages electrified
including:

£0,000 Purpaets energized

7,000 ccasercial connections
241,000 dowentic connectiona

3,000 induetrial connections

30,000 street lights
Total : 331,000

Outputa:

1. Elactrification infra-
Structure in place for
WP and 5O Project areas.

8cale rural induntrz.
Condittonas that will {ndicate

1.

feans_of verification I

RFEC evaluatfon
studiees,

— ]

1.

REC and SEB
records.

Magnitude of Outpute:
140 MNP projeces
25 SU projects

[
.

Life of Projece:

From FY 79 o Fr m
Total U.s. funding iigjﬁllllon
Date prepareod Hﬂf,ﬂ: 1979

Ao~ mPortant_ Aseumptions | T -

Aqqnmptlnnn foy nchlevlng roal targetae:

1. cot malntaing price rolicien favorable ta farmera,

2. Changed production pPractices are lahor demanding
rather than labor displnclnn.

3. Agricultural inpute remnin at veanonable ratea.

Assﬁmptinnu for achieving purpose:

1. Credit available at affordahle raten for agricul-
tural {nputs such a8 electric Pumpretn.

2. Farmers deem irrigated agriculture economically

viahle.

Farmery villing to une electrical energy for

frrigation,

4 Pumpeeta priced at remsonable Totes,

3. Conaumer FNeTRy rates affordahle.

6. Connection charges affordnhle.

3

REC records
SEB records

lapute:

1. AID Losn: 338 aillion
2. COT ;1 058 afllfoa *quivalent
Jotel 1 $116 atllion

Ieplementacion Target
(Type and Quanticy):

Disbursements (M111l10ns Uss)

FY 80 FY 81 rv 82 Y 23
AID 1 16 n i0

ATD monitoring
Sub-project
accounts

GOl vouchars

Amsumptions for achieving outpute:

1. Adequate nuober of feasible sub-projects can be
identified.

2. SFB technical, organizational and mAnAagement

capability adequate for i.meyﬁinw_'tmﬂe_c_t!-_

ARgumpt{ona for providing inpuca:

L. GOI provides sufficfent funds on timely basis.
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INDIA
RURAL ELECTRIFICATION PROJEGT
: 1/ 2/ 3/ Y
AVERAGE RATES FOR AGRICULTURAL » INDUSTRIAL , COMMERCIAL , DOMESTIC » CONSUMPTICN
Rate in PaiseperKWH(Duty/Tax Payable Shoy_:_r_-n_ln Brackets) T

State Electricity Board AGRICULTURAL ) INDUSTRIAL L _COMMERCIAL 3 DOMESTICT
Ardhra Pradesh 19.67 - 32, 001/ (2. 90) 75. 00 { 2.90) 40. 00 { 2.90)
Assum 18.00 - . 22.00 (1.00 57.00 ( 3.00) 48. 00 ( 3.00)
Bihar X 18.00 (0. 36) 22.00 (5. 00) 50. 00 (10.80) 40. 00 (10.00)
Gujarat 23.81 (1.20) 27.65 (3. 39) 30, 64 ( 8.40) 30.10 ( 7.3y8/
Harayana 23.68 - 24.00 (3. 60) 40. 00 (11. 00} 34.75 (10.25)
Himachal Pradesh 9. 00 (1.00) 21.84 (2.00) 48. 00 (1.00) 37.50 (1.00)
Yammu & Kashmir/Kashmir 10. 00 (1.50) 16.52 (2.48) 38. 00 ( 3.88) 28.10 { 3.08)

Jurnmu 10.00 (1.50) 22.03 (3.30) 38. 00 ( 3.88) 28. 00 { 1. 08)
Karnataka ’ 18.68 (1.00) 18.65 (4.50) 50. 60 ( 4.50) 33.133 { 6.50)
Kerala 13.68 {1.37) 15.00 (1.50) 38. 00 ( 3.80) 38. 33 { 2.50)
Madhya Pradesh 16.00 12.50) 22.00 (4. 00) 40. 00 (10. 50) 30.00 { 9.00)
Maharashtra 22.00 (1.00) 25.00 (3.25) 40. 00 (17.25) 31. 00 ( 7.25)
Meghalaya. 14.00 - 17.00 (2.00) 45. 00 ( 2.00) 40. 00 (2.0
Oriesa 15.00 . (2. 40) 18.00 - (4.70) 3i.00 (7.10) 28.00 { 6.065)
Punjab 12.50 - 18.50 (6.48) 40.00 (14, 80) 27.00 (14.37)
Rajasthan 21.00 - 23.00 (1.00) 50. 00 { 5.00) 38. 00 { 5.00)
Tamil Nadu 15.845/ - .00 - 68 %0 - 35.00 -
Uttar Pradesh 22,068/ - 24.00% (1.00) 51. 00 ( 2.00) 41.00 ( 2.00)
Weet Bengal 32.00 (6.00) 32.00 (0.33) 55. 00 { 3.00) 45. 00 { 3.00)

f

SOURCE: Avaerages based on All Indi Electric Rate Book (Each State) updated as of March, 1978 by C.E.A.
_l_l 5 HP, 10% Losd Factor, 272 kkh per month.
2/ 10 HF, 15% Losd Factor, 817 Kwh per month.
3/ Lights and fank, 50 kwh per month-
4/ Lights and fans, 30 kwh per month,
S/ For small farmers average rate is 13. 84 paise per kwh.
6/ Incentive of 50% to agriculture and 33% to industry is available in hill arean.
Il Rate s 35 paise kwh for rice, oil, flour, ginning, decorticating, dal and gram milla, stone crushars, poultry farming urits,

Goshalas and such other unita an may be specifie:! by the SEB from time to time .
8/ Duty to rursl areas at 5 paine kwh,
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INDIA
RURAL ELECTRIFICATION PROJECT

STATEMENT SHOWING COST OF SERVICE CONNECTIONS_LO SEBs AND CONSUMERS
{Data in Rs.)
AGRICULTURAL INDUSTRIAL COMMERCIAL __DOA
Slale‘ SEB Consumer Total | SEB Congumer Total SEB Consumer Total SER
Andhra Pradesh 235 125 360 255 189 444 100 20 190 100 _90.
ssam - 1240 1240 - 1240 1240 - 420 420 - 420
Bihar 280 300 580 60 550 610 220 100 320 220 100
- Gujarat 250 300 550 258 300 550 160 100 260 160 100

Haryana 530 - 530 700 - 700 175 60 235 1758 €0
Himachal Pradesh - - 580 - 580 195 - 195 195 -
Jammu and Kashmir 150 228 378 150 228 378 50 136 186 50 136
Karnatakg 296 159 455 355 222 577 138 199 137 138 i99
Kera's 880 - 880 1550 - 1550 540 - 540 540 -
Madhya Pradesh 200 300 500 200 450 650 75 125 209 75 125
Mlh&r.‘hll- 50 350 400 50 400 450 50 120 170 50 120
Manipur 400 200 600 400 200 600 100 100 200 100 100
Mclhally. NA NA - 405 405 Rl n 190 190 380 19v 190
Orises 200 200 400 200 200 400 70 50 120 70 50
Punjlb 330 - 530 700 - 700 175 60 235 i75 60
Rajasthan 500 750 1250 101 284 385 40 124 164 40 124
Tamil Nadu 580 - 580 360 190 550 160 70 230 160 70
Uttar Pradesh 140 90 230 505 115 620 215 5% 270 215 55
West Bengal 160 600 760 440 320 760 136 164 300 136 164

_DbenmEsTIC T

1170
420
120
260
215
19s
186
137
540
200
170
200
80
120
235
164
230
270
3Joo

Consuniny Total
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Financial Viability of REC

l. REC's Capital Base

As of March 31, 1978, REC's total capital base amounted to
$664.6 million (Rs. 5,317 million) consisting of the followiny
components:

(In million US $)

Share Capital (GOI owned) - 83.75
GO!I loans - 377.00
REC bonds - 51.75
Reserves and surplus - 152,13

Total - 664,63

As seen from the above figures, a little over half of REC's
capital base is made up of GOI loans, which are a prime source
of REC financing for its ever-increasing loan program. The GOI
loans are made at varying interest rates from a low of 5.3% to
8.07% gererally revavable in |5 equal installme.ts with a morato-
rium Ior the first ‘five vears. These finds are in =yrn loaned to
SEZBs ior the financin Sl projects which are appraised, approved,
and moxzitored by REC, Slightly less than half of the capnital
base is made Up of reserves and surplus, bond issues, arnd share
capital.  The REC's avthorized share capital is 3125 million
(Rs.1,000 million' divided into 1 million equity shares of $125
each. I* is expected :hat the acthorized share capital will be
fully subscribed by the GOI and paid by 1981 or 1282. 3onds
issued at &7 further augrient REC's capital resources and are
fully backed by the GOIL  Subscribers are institutional investors,
primarily commercial banks. The $152 million in reserves and
surplus includes the USAID grant and retained prorits.

[N

s pae

2. REC's Revenues and Reserves

Revenues are derived from the interest on REC loans ¢o SEBs
and investment returns o surplus cash in GOI Securities, Treasury
3i{lls and S=3s! Debent:ires/3onds. Revenues are usad ¢5 meet

adminisirative exdensas and ‘0 pay interes: cwed sn GCI !cans and
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1/
on bonds issued. In the GOIl's FY 1978—, REC's administrative
costs and interest payments on GOI loans amounted to 7.6% and
617 respectively of its gross total revenues of $31.3 million.
(See Appendix | REC's income statement).

As a result of its expanding loan operations, REC's revenues
continue to grow 2t a healthyrate - about 3.4 times that of what
gross revenues were in 1074, Against a total value of approxi-
mately 51.04 billion of loan assistance approved, REC has dis-
bursed $646.3 million of which $628.5 remained outstanding.

REC plans to disburse 31.75 billion (Rs.11.8 billion) over the
period 1979-83., (See Appendix 5 for details on Loans Sanctions &
Disbursements.) After-tax earnings continue to rise building up
REC's reserves strength. From its retained carnings, REC has
been able to create a Special Development Reserve which has
grown to 37.4 million, These funds are used to: (1) provide
special term loans to State Governments to assist them in
subscribing to the share capital of Rural Electric Cooperatives,
(2) provide grants to approved organizations for research and
development, and (3) provide grants toward construction costs
in specially underdeveloped areas. Income tax deductions,
permissible under ‘he Income Tax Act of 191, are a source of
2 funds, the deduction accouting for about 237
preciit, Based on the above discussion, REC's revenues
generated are able to meel expenses an surplus is even
possible for special development: purposes.

Q.
w

The REC debt of $428.7 million made up of $376.9 million in
loans owed to the GOI, and $%71.8 millior in bonds issued amounted
to 55% of total capitalization having gone ‘rom a low of 20% as
recently as 1974, This increase over the last four years is mainly
attributable to RZC's expanding loan program requiring more and
more GOI loan financing, a trend that is likely to continue into the
future. RZC's equity and reserves combined over the same period
have alsc grown but zt a lower rate 2t 347). (See Anvendix 2 for
RZC’'s Balance Sheets and Appendix 2 Zor Scurce % Aoplica
Fands),  Althcugzh RZC's debt has rizen mcrz2 rapidlv than

1/ The GOI #szal vear comrmences on Asril 1 and ends Marzh 31,
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Appendix 1

- RURAL EJ
FOR FYs 1974 THRU
(Data in millions

INDIA
"ECTRIFICATIO

N CORPORATION OF INDIA
1978 (/\C'l'UAL) AND
of $ Equivalent)

FYs 1979 THRU 1983 (PROJECTIONS)

——— e
- ACTUAL : PROJECTIONS o
1974 1975 1976 1977 1978 _ 1379 1980 1981 1982 198y
REVENUFES:
Interest on Loans 7.87 11,29 17,37 23.57 30.28 44.14 59.50 78. 30 79. 60 123,76
Interest on Investments 1. 34 0.67 0. 95 1.01 1.04 L.11 1.12 1.19 1.25 1.31
Gross Total Revenue 9.21 11.96 18,32 24.58 3r. 32 45 25 60.62 79.49 109 8% 125,07
EXPENSES: |/ e —
AP ENOES 1
Administrative 2/ 0.91 1.18 1.46 1.86 2.139 2.17 2.62 2.94 1,28 3.75
Interest on Borrowlng! 1.60 2.90 7.86 12.96 19.08 32.19 42.86 58. 45 75.75 95.11
2 58.45  75.715 72. 11
Total Expennes 2.51 4.08 9.32 14.82 21. 47 34.56 ° 45,48 61.139 79.00 78. 36
Cperating Income (After Interest) 6.70 7.88 9.00 9.76 9. 85 10.69 1514 18.10 3185 26.21
LESS:
Income Tax Prevision 3.57 4.10 4.76 4.90 4.56 4.50 6.39 7.71 7. 40 11,36
Dividends 0. 25 0.39 0.63 1.44 0. 84 0. 96 L.17 1.25 1.136 1.50
Earned Surplus for Year 2.88 3.39 3.4 2,42 .45 5.23 7.58 9.14 11.09 11,135
— —
inierest Costs 28 3 % of Revenue 7.4 24.2 42.9 52.71 61.0 1.1 70.7 73.5 75.1 76.0
Admin. Costs ag a % of Revenue 9.9 9.9 8.0 7.6 .6 5,2 4.3 3.7 3.2 3.0
Interest Cost an a % of Total Capital
fi.e., Equity & Reserves + Borrowings) 0.72 0.73 1.97 2.56 2.87 3.91 3.99 4. 36 4. 64 4. 80
Notes:
1/ Includes Depreclation 0.01 0.01 0.03 0. 0e 0.05 0.05 0.06 0.06 0.07 0.08
z/ Represents G, 0. 1. Loans

Bonds and other Borrowings
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BALANCF SHEETS FOR FISCAL Y

RURAL FLFCTR[FICATIOV CORIPOR

EAR l974 THRU 1978 {A(‘lUAI s} _4 AN

INDIA

D FISCATL YR

(Data in millions of § [‘omvalcnt)

ATION OF INDIA

AR I‘)?"} THRU 1983 (l"ROll"("l TIONS)

ACTUAL - ... PROJECTIONS _~ =~ o

1974 1975 1976 1977 1978 1979 1980 1981 1982 " " Ti9n3
ASSETS
Fixed Asacts 0.11 0.15 g.16 0. 34 0. 44 0,51 0. 60 0. 66 0.72 0.79
Less Depreciation 0. 04 0. 05 0.07 0.10 0.16 0.21 0.28 0.33 0.41_ 0 19
Net Fixed Asnets 0.07 0.10 0.09 0.24 0.28 0. 30 0. 32 0.133 _o _)! R . 10
Investment in Govt. Securitien 14.76 7.86 6.64 7.85 26.16 3.27 8.15 9.74 12.59 l4 09
Loans Disbursed & Outstanding 205,31 302.84 13931.5] 497.88 ©628.63 A10.28 1,052.04 , 313,49 1,613.31 1,945, 44
Current Aasets 3.96 4.79 5.82 6.78 22. 84 16.54 21,21 26,133 31.68 R. R
Deferred Expenditure < 0.14 0.30 0. 45 0.57 - - - - -
Tota! Assets 224.10 315.73 406.36 513.20 678. 48 830,39 1,081.72 1, 349.89 1,657,89 1,998, 2
Liabilities_and Equity
Equity and Regeryes
Share Capital 38.75 62.50 68.75 75.00 83.75 26, 25 116.87 124.37 135. 61 150,00
Capits! Reserves 131.25 131.25 131.25% 131.25 131,25 131.25 131.25 131.26 131.25 1.2
Retained Earnings \ 596 9.36  12.98  16.39  20.83 26,05 33,63 42.76 53,85 67,20
Total Equity and Reserves 175.96 203.11 212, 98 222.64 235.83 253. 55 281.75 298. 39 320.73 348. 45
Curxent Liahilities
Sundry Creditore and Others 0. 45 0. 88 1.65 3.05 3.59 0.80 1.05 1.31 1.61 1.95
Provision for Taxation 3.53 4.10 4.76 4. 90 9. 46 4. 50 6. 39 7.71 9. 40 11.36
Proposed Dividends 0.75 0,84 _0.96 .17 1.25 1. 36 1.50
Tota! Current Liabilities 3.98 4.98 6. 41 8.70 13.89 6.26 8.61 10,27 12,37 e
p_orrowing-
G.O. 1. 44.16 97.24 162.70 243.81 3746.96 487. 55 633, 34 808. 20 1,004.26 1,214.42
Market - 10.40 24.27  38.05 51.80 83.03 158.02 233,03 320.53  420.53
Total Borrowings 44.16_107.64 186.97 281.86 428.76 570. 58 791.36 1,041.23 _1,324.79 |, 034.95
Total Liabilitieas and Equity 224.10 315.73 406.36 s1 3.20 678. 48 _8}0 '!7 1, (?8Al . 7%_ 4 ‘H?: 89 l (1511_{1?_ ‘lv._'??ﬂ. 21 ;
Deb: (T orrowad Monay)/ Equity Ratlo 20:80 35:65 47:53 56:44 65:35 69:31 74:26 78:22 BR1:19 R2:18
NCTF.: Rate of Exchange: $1.00 - Rs. 8, 00
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Appendix 3

RURAL ELECTRIFICATION COnPORATION OF INDLA :
SOURCE AND APPLICATION OF FUNDS FOR FYn 1974-1978 (ACTUAL) AND 1 Y» 1979-1983 (PROJECTION )
. .

(Data in ml'lions of § Eaquivalent)

INDIA

' ACTUAL — _TRUJECTIONS 7~

1974 1975 1976 1977 1978 1979 1980 1981 1962 _7-"]%'5:1
SOURCES . . i T
internal Cash Generations ° °
Cperating Incomes (Aftei Interest . °
Pay nents) 6.70 7.88 9.00 9.76 9, RS 10,69 15.14 18.10 21 . 48 26,21
Depreciation . 0.01 0.01 0.03 0. 04 0,05 0.05 0. 06 0. 06 0.07 . 0.08_
Total : 6.71 7.89 e.03 a. 80 2.90 10.74 15.20 18.16 21.92 26.29
wess Deductleone: . -
Income Tax Provlsion 3.57 4.10 s 4.76 4. 90 4. 56 4.50 6.19 7.51 9. 40 11. %6
Dividenda 0.25 .39 0.63 ° 1.44 2. R4, 0. 96 .17 1.25 L.y 1.50
Total 3.82 4.49 5.39 6. 34 5.40 5. 46 7.56 8. 96 10.76 12.86
Net Internal Cenerations 2.89 3.40 3.64 3. 46 4.50 5.28 7.65 9.20 11.16 13.413 N
External Generations )
U.S.A.1.D. (Grant) 18,95 - - - - - - - - -
G.O.1. Flauity C ntrlbutiona 13.75 23,78 6.25 625 R. 75 12.50 20.62 7.50° 1.2~ 14,17
G.O.1. Loans 18.75 513. 45 65.84 A1, 49 134,135 113,75 -150. 00 iR 75 20R. 158 227.50
Market Loans . - 10. 40 13.87 13,77 13.75 31.25 “75.00 75.00 R7.50 100, 00
Repayment of REC Loan. 0.11 .26 1.05 5. 88 10.50 18,35 26, 99 32, M, 37,65 __42.90
Total Extarnal Generstions 51. 5S4 R7.86 87.01 107,39 16715 175,85 272.61 298, 55 145,15 R4, 77
Working Capital (Increase)/Decr.ase- 0.39 0.17 " 0.40 1.32 (0. RG) 0. 74) 12, 32) (3. 46) 3.2 4.7
Sales of Govt. Sccurities 10. 67 6.85 1.29 - - 22.87 - - R e,
To'a' Sourcss 65.51 98.28 92. 34 112.17 160,99 203,24 277.93 304,29 353.07 193.93
_‘\_pelicalinn_s > i o N - T i
Disbur<ement Againat L »ans .
Sanctic-ed . 5. 32 97.74 M.79 110,214 141,24 200,00 26R. 75 23,75 1317. 47 375.0)
Investme t in Govt. Securitles - - - 1.24 i8.31 - 4.88 1.59 2.85 1.50
G.0O.l. Lcan Repaymaents . 0.16 0.137 0. 138 0.137 1.21 3.16 4.21 8. 89 12.69 1T,
“8pi*s! Expenditures 0.03 0.04 0.01 0.17 0.10 .08 0. 09 0. 06 0. 06 0.06
Deferred Expenditure 0.13 0.16 u15 0.13 - - . - e
Total Applications 65. 51 98, 2% 2. 34 104,29

2.z

160, 992

277. M

353,07

vy, 93
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Appendix 4

INDIA
RURAL ELECTRIFIGATION CORPORATION OF INDIA

STATEMENT SHOWING CALCULATION OF DEBT SERVIGE COVERAGFE FYs i974-1978 (AGTUAL) AND FYs 1979-198Y (PROIECTIONS)
{(Data in millions of $ Equivalent) :

"ACTUAL PROJECTIONS ~ ~ ~ "~~~ "™
_ 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
Total Revenue 9.21 11. 96 18.32 24.58 31.32 45,25 60.62 79.49 100. 85 125.07
Lea= Deductions:
Admin. Experses 0.91 1.18 1.46 1.86 2.39 2. 37 2.62 2.94 3.25 3.75
Taxes 3.57 4.10 4.76 4. 90 4.56 4. 50 6.39 7.71 9. 40 1., 36
Dividends 0,25 0. 39 0.63 i.44 0.84 0. 96 1.17 1.25 1.36 1.50
Total Deductions 4.73 5.67 6,85 8.20 7.79 7.83 10.18 11.90 14.01 16.61
Net Revenue 4.48 6.29 11,47 16.38 21.53 37. 42 50. 44 67.59 86, R4 10R. 46
Add:
Depreciation 0.01 0.01 0.03 0. 04 0.05 0.05 0.06 0. 06 0.07 0.08
L>sn Repayments by SEBs 0.15 0.26 1.04 5, 87 10,50 18.35  26.95 32. 30 37.65 _ 42.90_
Total Gene~=tions 4.64 6.56 12.54 22.29 34.08 55.82 77.45 99. 95 124,56 151, 44
REC's Debt Service: o
Int. on all Borrowinge 1.69 2.90 7.86 12.96 19.08 32.19 42.86 58. 45 75.75 95.11
Repayment of Loans 0.15 0.37 0.37 0.38 1.21 .16 4.21 8. 89 12.69 17,34
Total Debt Service 1. 76 3,27 8.23 13. 34 20 29 35.35 47.07 67.34 AR, 44 112. 45
Times Debt Service Covered .
by Internally Generated ¥6 2.0 1.5 1.7 L 1.6 1.6 1.5 1.4 1.3

Funds and Sums Repaid by
Borrowers (Minimum 1.2 Times)
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Environmental Asses Sment

Issues to be Addressed

A. Impact of Project Construction (Primary):

l. Factors in making route selection, €.g. consideration of
existing vegetation, pole spacing, relation of villages, etc.

2. Estatlishment and clearing of rigcht of way.

3. Installation of systems including transportation of poles and
other items, pole digging, erection of poles, lifting of lines.

4. Maintenance of system.
5. Suitability of sice and process with respect to [uture expansion.
6. Safety and aesthetic factors of above items.

B. Impact of Secondary Effects:

L. Agriculture/Irrigation (707 of load is for energization of
pumpserts).

2. Charje from new or increased water usage
3. Change in soil-water, soil-vegetation relationships.

c. Effect of additional use of Pesticides and fertilizer on
surface and groundwater due ‘o increased irrigation.

d. Any potential disease or lew vector pattern by new or
expanded water use,

e. Impact on groundwater recharge.
f. Potential for erosion.

g Impact ¢f agricultural technologies introduced {e. g. double
. o Z
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h. Potential for polluticn of domestic water supply by increased
Or new use of pesticides and fertilizer.

i. Effect on eriployment from increased irrigaticn.
Domestic/commercial, street lighting, othker.

a. Effect of employment.

b. Development of business and industry.

c. Requirement for additional infrastructure.

d. Fopulation shifts,

e. Social benerits, e.g. public health, education, etec.
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Environmental Assessment

The following information in response to Part I of this Annex
is a condensation of that provided by and discussed with REC.
Those areas under "Agriculrure/Irrigation” have also been vetted
with an AID water management specialist who affirmed the general
conclusions.

A. Impact of Project Construction

1. Factors in making rcute selection, e.g¢ consideration of

S5

existing vegetation, pole spacing, relation of villages, etc.:

REC schemes ifollow a project approach and hence while
formulating the scheme, as many villages as possible that have
reasonable load potential are covered in the project. Normally
33 KV and 11 KV lines are laid so that they are close to the
main/arterial roads connecting *he major villages in the scheme
area. The lines are laid close to ‘he road from the point of view
of transportation of poles, conductors, etc. during construction
veriod and also from the convenience of maintenance once the line
is commissioned. While laving the lire, necessary care is taken
to see that the line is located fairly distant ‘rom +he =oad so that
the 2venue ‘rees on eithes- side of *he road, ir anv, are not ‘o be
murilated.  Normallv every ellort is made ‘o see thar lines do
10t Dass through garden lands anad cutting of rrees is avoided ‘5
maximum extent possibie. It is on v in hilly areas covered with
for2:¢s tha! i: becormas wecessary 0 cut and prune some trees to
‘e minimum extent required (:0 satisfy provisions of the Indian
Electricity Act). Generally, :he construction activity is taken up
when *there is no standing crop.

11 KV/.4 KV subs*ations are generally mounted on double
pole structures and need very little space. They are located at
load centers. The substations to cater to the wvillage prover is
located at a suitable central place in the village, LT lines
take oif in different directions ‘o cater the loads to the consumers
from this point. In *the case orf substations catering to a group of
pumpsets, the loca‘ion is decided on ‘he basis of technizal suitability
and phvsical accesrasilizy,  No difficulty has Seen ‘zzed in locating
sustations for this durscse in the field.
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The 400/230 V lines that are to be run inside the village
to cater to the domestic/commercial consumers, will have to
be run along the main stretch of the village as wel] as the
bylands. Here 3gain the alignment is 30 chosen t+that damage
to frait Searing trees is minimal, In the “@se of LT distribution
line run from the transformer substation to the various pumping
Points, the layout is done in such a Way so that it is mosgt economical,
Every care is taken to avoid the necessity of cutting or Pruning any
trees.

2. Establishment and clearing of right of way

Generally no difficulty is eéxXxperienced in laying of trans-
mission and distribution lines in the countryside. The Electricity
Boards by statute have acquired the right to lay the lines in all
public places ang in lands owned by private parties, in public
interest. If the lines have tq Pass through heavy wooded area,
then the toncerned Electricity Board has to get the approval from
the Torest Department of the State Government, who wil] jointly
examine along with the State ,Electricity Board a route which would
resul- in minimaj cutting of trees and finalize the alingment,
Generally the Torest Department wi]] clear the trees after the
final alignment is decided maxing out a corridor to satisfy the
reGuirements of indian Elect icity Rules,

3. Installatisn 21 svstem ircluding ‘ransvor*ation of noles and other
items, hasle dizging, erection of noles, lifting 5r lines

r S, is Jdore by tricks

UD £2 the point where *he ‘rucis cap move and thereas:er either by
bullzck carts o» nand-carts, Iy there he s*anding Crops or the “errain
is such that even 3 hazd-cars cannot approach the loca‘ion where *he
pole i35 to be €rected, it s Tanually carried +o the locaticn. Similarly.
trucks, arnimal-drawn vehicles and hand-drawn carts are used for
transportation or other materials of consfruction. In some cases, smal]
items may even nave ‘o he carried on head. Digging of holes for poles

is lnvariably done Tanuvally. Erection of ocles is mostly done Tanually,

ol v
Sometime: simple mechanical Jadgets are sed for this purpose. A
couvnie of skilled linemen with tke help of abour a dez
erect the ooles i i

]
)
5

On oI z2uthorized 3uD
o

Rcer ‘he supervis e r
i€ marnuvally, the :ansicn teing

0357 ¢ +he



http:i;-nem.en

Annex J, Part II
Page 3

-3

4. Meintenance of System:

a. Linemen Centers are located in villages and these serve
either one or group of villages around the village where they are
located, depending upen the consumers in the villages. They gene-
rally attend to fuse-off calls and other minor complaints,

b. The maintenance of line and substations is the responsibility
of the lowest leve] unit office under whose jurisdiction the lines
and substations come, These oifices are held by an engineer with
apprepriate qualified maintenance staf’,

3. Suitabilit-y of site and process with respect of future expansion:

In 21l REC schemes the system is designed to take care of
growth of loads anticipated in +the coming 3 to 10 years. Generally,
as the REC has standardized the size of conductors to be used in
the rural sector, there will be sufficient capacity availability in the
Il ¥V lines. To increase the capacity of the transformer centers
would also not generally cause any problem. In some case it may become
necessary ‘o run 1! KV spur lines and establish additional transiormer
centers. In exceptiona! cases the load growth in a Particular area
mav reghire establishing of a 33/11 Kv substation so ‘hat the loads
on the exis-ing stations are bifurcated. These also wculd not generally
P0se anv problem.

=. 3alew; and aesthetic faciors of abuve items:

RZC has standardised construction practices to satisfy the

safety norms lzid down in the Indian Electricity Rules. Care is
taken 'while finalising the lay-out of the electrical distribution Systern
that necessarvy norms etC. are orovided as per ILE, Rules. Construc-

tien practices have also been stardardised so that We are assured of
the quality of work that has to be carried out. Generally the erection
of PCC poles in the fields and in the villages do not mar the appea-
rance of the area,. However, orecaution is taken to avoid locating the
Doles close to architectural and other historical features in such a way

<
as to distract s> mar their aspearance,. The :transiormer centers are
also located in such a wav that they merge with the background <o the

c
gxtent sossible.
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B. Impact of Secondarv Effects

1. Agriculture/Irrigation

a. Change from new or increased water usage (general)

In a study, post-electrification changes in the agricultural
sector have been measured by adopting eight indicators wviz., net
sown area, cropping pattern, irrigated area, agricultural yield,
agricultural inouts, agricultural implements, returns on agricultural
investment and sales of agricultural produces.

Electrification of the villages made it possible for the
farmers to install electric motors for irrigation which is cheaper.
This has resulted in an overall increase in irrigated area of 0.86 ha
per farmer,.

The study further says that about half of the farmers have
increased their irrigated area after ins‘tallation of electric motors
and/or oil engires. For most of the crops, yields of cultivators
with either onlv electric motors or both electric motors and oil
engines were higher than those of cultivators with only oil engires,
Furthermore, in zeneral vields of those with only electric motors
were higher ‘than those with both elect=ic motors and oi! engines,

In general, the oroductivitv of all ¢rops nas increased
return

and resulted in additional producticns. Additional gross cer
Iy 2
well, wvaried Irom Rs.5,153 in newly energized wells, *o Rs.2, 314

in old wells

as a conseguence of energization varied ‘rom Rs.2, 257 in Zovern-
ment lift irrigation points, to Rs. 35,4123 under old wells converred.
The same was Rs5.3,117 for newly enerygized wells.

erergizec. Ths per hectare additional gross returs
1C

The adoption of advance agricultural practices with the
help of electric pumpsets had had its own dis-economics though
of a relatively minor magnitude in nature. Pre-irrigation practices
included institutional devendencies between different communities in
the village. Zor example, ‘the cobblaer in a village who a‘tended
to all she leather repair work of the mo‘es and bullock-carts of ‘he
Iarmers Zound himself out of place when ‘hey were reslaced by
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electric pumpsets and tractors. The blacksmith who again has been
rendering similar assistance to the farmers found ard to earn his
living under ‘he new circumstances. It was also stated in certain
instances that there have been cases of over-capitalization by farmers
in the sense that pumpsets purchased and kept as stand-by while their
utilization has been too poor and tractors which have Leen purchased
for agricultural operations have been utilized for transport purposes
using costly capita! and imported fuel. .Added to these are the instances
where farm houses have sorung up in the middle of agricultural farms
which originally started with a simple oump house. Though these cases
are too few in nature, these dis-economics are out-weighed by the
overall economic improvement in the rural situation,

b. Change in soil-water, soil vegetation relationships

There is certainly a relationship between the soil composition and
water and soil vegetation and water. There have been isolated instances
of increase of salinity especially in areas whe.e large scale irrigation
has been done with no proper drainage system. As and where necessary,
the Government is planning for suitable drainage svstems to counter these
effects. In sum, only 2 minor effect cn the soil is anticipated from the
increased water,

rezse in fertilizer and sesticides is evident wi-h ‘he
t . s 5+l quite low in

f fertilizer in India at the level of 29 kg

lo 5 not have any significant

roundwarer. It is highly unlikelv <ha-

co

late through -o the groundwater level,

d. Anv poren‘ial disease or new vectcr Dattern bv new and expanded
use of wa“er
==& 0l va.er

available to indicate so but according to the life
,
S

cycle of plant disease in India irrigation certairly provoke

It is believad that expanded water use 2also — Xes3 changes in vector
Paitarn, since molst zondizions of +he fald 2llaws differen {veciors

N t
"¢ thrive. Plant disezses have beern —a rrowell zzntreiled in Indiz By

2wsiving dissase r2sistance arieties and clanr 2
Cos: of plant orotestion measires ava Tet v additional production.
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e. Impact of groundwater recharge

Since rural electrification is based on mainly groundwater
utilization, it gives an opportunity to the farmer to utilize 30 percent
more of the available water in a given area. The reasons assigned
are the movement of groundwater being very slow there is normally
30 percent infiltration at the soil moisture zone in most of Indian
soils. Thus, the total groundwater available in an area with respect
to a well 30 percent more of annual recharge component. With regard
to over exploitation of groundwater and drying up of wells, this is not
being experienced as the total number of wells existing are far below
the total feasible wells, Further, while formulating REC projects
attention is paid to factors like depth of water table, seasonal
fluctuations of water level, land holdings, cropping pattern and water
requirement of various crops. Prior to any scheme being approved
by REC, a certification must be included from a competent technical
authority, such as the State Groundwater Or=rganization, on the availabi-
lity of groundwater to aveid overutilization of the aquifer.

f. Potert‘ial of 2arosion

Sinnce the water drawn from a well/tubewell is used to the
limited quantity recuired, it does not endanger soil erosion.
£y < =]

2. Imoact of azriculiural technologies in-roduced fe. 7. couble

croovoing, new szed varieries, new cress. etc, )

<he study revealed that energization of ‘arms has resulted in
diversification of the cropping pattern and farmers are bringing more

areas under crops of high economic return.

Further the study mentiored that utilization of manures has not
increased much in the pest-electrification period as compared £ its
use before electrification. This is an indication of farmers preference
for chemical fertilizers in irrigated condition. It was found that the
small farmers could not make use of modern agricultural technology
to the extent desired in absence of supportive credit facilities. Wa
recommend that an integrated asproach with active participation ¢f
all departments of develspmen:zl agencies.
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land, higher yield and production, increased demand of improved
seeds and fertilizer: improvement of agricultural implements,
higher return on agricultural investment and increased marketed
surplus,

The study nointed that substantial increase in net sown area
and small but significant improverment in double cropped area are
clear indications that under favorable price conditions farmaers
would undoubtedly further improve their production by briazing more
and more areas under intensive cultivation.

However, the new Crop varieties and ‘he new practices have
2ad more financial Surden on the farmer in ferms of his working
capital requirements. To many farmers who are earlier happy with
subsistence farming, ‘these new technologv have brought in altogether
different dimensions to face. Timely availability or otherwise of
credit, fertilizers, Desticides and seeds* etc, izfluenced the benefits
accruing through these new technologies.

i. Effect on emplovment from increased irrigation

Most of the we- crops like paddy and Sugarcane have recorded
an increase in ne* income in the post-electrifization period. If we

conside: ‘*he individua: crops the increase ir Ser acre return was

aighes- i the case 5 5u22rcane (37, 2%) and +ke Taximum per acre
return was for chilliag 25.4,023), This aeloed in increasing the

0
u
o
o
B

+
[
1
1]

:
(14
w

employment co: for farm laborers or Setter wages. How-
2ver, increased e@mp3isyment opportmiries in "ne scheme areas are
gererally me: by 1sing existing unemploved and uncderemploved versons
in ‘hese areas.

2. Domestic’Comme:cial, Streetlighting, Qther

a. Effect on Emplovment

Orne of the
through rural indy
is in the farming
Nevertheless, s
often agricul-yra

“ion of ad-arse a

(]
)
’r

25 of the RE Program is ‘o increase employment
tr7. Since the emphasis of ‘he program, however,
s r. *his has less significance in overall impac:.

1dies 40 show the develooment >f rural industry,

v rzlated, though siten small. There is o anticiza-

~ iqve T —~——t —— L + 3 Ly
2¢is on the gradual sm=lsvmans Z2nerated ir ‘he
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b. Development in business and industry

A study revealed that more than 90 percent of the income both
.n the pre and post-electrification periods was derived from the
agriculture sector and for the reriaining 10 percent service sector
was the largest contributor. Another study indicated good scope for
the introduction of power driven tools provided they were given the
necessary training and financial assistance to produce them. Industries
department should examine the various ways in which. it can help
artisans in this direction. The study pointed out that artisans were
Aot averse to change and use of power driven tools provided it is
practicable, profitabie. and within their reach.

Artisans found in the sample villages are carpenters, black-
smiths, potters and weavers. Carpenters and blacksmiths have
saken advantage of electricity and started small industries. A few
of the carpenters have established saw mills and some of the black-
smiths have started general engineering workshops. Most of these
are servicing units. Rural artisans of the sample villages provide
an encouraging picture of willingness to switch over in power operated
tools. There are a number of skilled persons among them who can
ke *ransformed into rechnicians with necessary sraining and financial
susport. Carpenters seem IO be eager ‘o swirca over 2s thev have

't

ealized the benefits oI tower cperated ‘echnolozv.

[}

~here has seen 1 Dositive impact 3n ariisans from certain
11 I

categcories “we weavers and carpenters. . gther -rades, there

qead for a weil

i35 n0 evidence ¢! positive impact. There is
conceived plan of action to premote use of power driven tools.
Agriculturally growing =zreas such as the current study area offer

als

o4
3 '
most oromising scope Ior artisan develocment orograms in view
Py = Py - hy =1
of the growing demand.

¢. Reguirement for additioral infrastructure

as found that all categories of farmers sold
gricultural produce altter electrification. Trere
roride the small farmers with special supportive
cause their need “or ready cash is greater

In a study it w
large= gquantities o
ig, however, need t
services Ior mmarke*t becau

¢ thev are prepared '° reiaase marxetable

suroluses 2ven sareailing -heir own consumotion reguirements. Ve
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recommend the special effor:s for organized marketing of produce
from small farmers be made by the departments concerned. Major
infrastructure requirements are not necessary since there is not
anticipated heavy concentration of industry in most scheme areas,

d. Population Shifts and e. Social Benefits

Village electrification is found to have association with
density of population, though the correlation is not significant,
Further village electrifica‘ion s positively and subsequently corre-
lated with length of roads, bank branches and educational institu-
tions. It indicates the electricity is a motivating factor with
development of all these infrastructur: which certainly enables the
shiit of population towards the developed areas. However, every
shift is gradual since the development process caused by electrifica-
tion is gradual. A mora significant result likely .is the retention of
people in the area i.e. a stopping of outward migration to :nore
urban areas,
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Scoﬁe of Work o
Social Soundness Analvsis for Rural Electrification
Project--India

Obijective

To provide Mission with a socio-economic profile of benefi-
claries of rural electrification within certain preselected schemes
and to assist in preparing the social soundness saction for the AID
Project Paper,

Description
ZEScription

During U.S. fiseal year 1979, AID proposes to extend loan
assistance to the Rural Electrification Corporation (REC) for on-
lending to finance rural electrification projects in various Indian
states,

REC was established in 19%9 to help implement the Govern-
ment of India (GOI) policy for accelerating rural electrification
and to reduce regional disparities in the availability of electricity
service. The REC, the ‘argest single investor in rural electrifi-
cation, lends to State Zlectricity Boards (SEBsi on 2 project basis,
requiring orciects ‘o meet certain 7iability crireria and to he
drepared and implemented in coordination with related aspects of
Tiral develooment,

The orimary ‘hrist of these Projects is the energiza‘ion of
dumpsets lor irrigation purdoses. Projects or schemes are
classified based on socio-economic indicators including incore,
cropping patterns, size orf land holdinags, existing infrastructure,
etc. and are approved by REC. Actual project design work,
construction, and supervision are carried out by SEBs.

The Contractor sha!l address the following issues:

a. Social Conseguences and Renefit Incidence

1. Percent of pctential consumers receiving electricity.
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2. Identification of beneficiary groups in selected schemes
by category of consumer, i.e. agricultural, small industry, dcmestic/
commercial and street lighting, -

3. Identification or beneficiary (consuiners and nen ccnsumers'
by size of land hoiding (characterized under 2 hectares, 2-5 hectares,
5-10 hectares, over 10 hectares) for agricultural connections and
income levels for all other consumer groups.

b. Access to Resources and Services

l. Affordability of electrical connections and rates to each
potential consumer group. i.e. extent to which these costs are a
constraint to receiving services. Cost of electricity to farmer:
How does this compare to other inputs to the farmers?

2. Degree to which credit is extended for electrical connections.

3. Constraints on receiving connections other than cost of
connection and monthly charges {e.g., awareness, administrative
requirements, distance, etc.).

4, Potential for expansion of consumers within a scheme,
particular!yv ‘o poorer income groups.,

; of employment gereraticn as a result of electrifica-
tion for borh azricultural and non-agricultural consumers.

It is expected that the following approach will be applied although
some variant to obtain the required infuormation and analysis i{s accept-
able:

l. Design and develoo questionnaire ‘o obtain data outlined above
to De used in coniunction wwith field investigations and data collection.
- >
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2. Review and analyze existing local government records to
assist in developing socio-economic profile of target population
with the support of other raferences for cross-checking purposes.

3. Review existing socio-economic studies conducted by REC
and others as component of the analysis of the beneficiary groups.

4. Conduct field investigation and in-depth analysis in selected
representative schemes in three to four Indian states as dJetermined
by REC and USAID,
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DRAFT
PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART II
INDIA Rural Electrification

A.I.D. Loan No. 386-T-225
A.I.D. Project No. 386-0462

Pursuant to Part I, Chapter I, Section 103 of the Foreign Assis-
tance Act of 1961, as amended, I hereby authorize a Loan to

the Government of India (the "'Cooperating Country') of not to
exceed fifty-eight million United States Dollars ($58, 000, 000),

to help in financing certain foreign exchange and local currency
costs of goods and services required for the project as described
in the following paragraph.

The project consists of financing a number of rural electrification
schemes in relatively economically disadvantaged areas throughout
India with emphasis given primarily to the energization of pump-
sets for irrigation and secondarily to household, street light,
small-scale industry and commercial usages (hereafter called
'the Project'). The entire amount of AID financing herein
authorized for the Proiect will be obligated when the Project
Agreement is executed.

I hereby authorize the initiation of negotiations and execution of
the Project Agreement by the cificer to whom such authority has
Seen delegated in accordance with AID Regulationz and Delegations
of Authority subject to the fcllowing essential terms and covenants
and major conditions together with such other :erms aad conditions
as AID may deem appropriate:

a. Interest Rate and Terms of Repavment

The Cooperating Country shall repay the Loan to AID in
United States Dollars within forty (40) years from the date of
first disbursement of the Loan including a2 grace period of not
to exceed ten /10) years. Tke Cooperating Couatry shall pay
£2 AID in United States Dollars interest from the da‘e of first
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disbursement of the Loan at the rate of (a) two pPercent (2%)
Per annum during the firgt ten (10) years, and (b) three per-
cent (37) Per annum thereafter, on the outstanding disbursed
balance of the Loan and on 2ny due and unpaid interest accrued
thereon,

b. Source of Origir of Goods and Services

Except for ocean shipping, goods and serviceg financed
by AID under the Project shall ha ‘e their source and origin
in the Cooperating Country or in countries included in AID
Geographic Code 941 except as AID may otherwise agree in
writing. Ocean shipping financed under the Loan shall be
procured in the Unpijted States and the Cooperating Country
except as ‘AID may otherwise agree in writing.

c. Conditions and Covenants

The Proiect Agreement shal] contain a covenant to the
effect that, except as AID may otherwise agree in writing:

Funds will he relent only to those State Electricity Boards (SEBs)
which are eligible for IDA financing of ryral electrification.

Name

Date
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Draft Proiect Descrivtion for Loan Agreement

The purpose of the Rural Electrification Project is to
provide electrical energy for productive and social services
to "backward'' areas. Achievement of the Purpose is expected
to contribute to the attainment of the goals of (1) an accelera-
tion in the growth of agricultural production and hence incomes
and (2) in the generation of employment opportunities. The
Project's purpose will be accomplished by constructing schemes
which will contain the infrastructure required for distributing
electricity from existing grids to rural areas. The Project is
expected to be completed by June 30, 1983,

The primary emphasis of these schemes will be on the
energization of bumpsets for the develooment of groundwater
resources for increasing agricultural productivity, Under these
schemes secondary emphasis will he placed on the lighting of
villages, the Provision of electricity for making possible the
development of small-scale, agro-based rural industries, and
electricity for public street lights.

The Rural Electrification Corporation (REC) of the GOI
is the princinal organization responsible for the appraisal,
approwval and the provision of funds for the cors truction of
schemes. Schemes are {srmulated and submitted by State
Electricity Boards ‘SEBs) to REC in accerdance with REC's

established policies and guidelines conceraing the technical,
firancial, and ecoromic feasibility of the schemes. Schemes
will be implemented by SEBs in accordance with sound engineer-
ing and construction practices,

REC and the SEBs will be jointly responsible for the
monitoring of the progress of the construction of schemes and
for the achievement of their estimated load growth targets,
Such monitoring (with AID Participation as required) will take
place according to established Practice.
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The AID contribution ($58 million) to the total Project
cost will be used to finance the costs of certain equipment
and materials required for the construction of these electrifi-
cation schemes. The materials eand equipment may include
major items (transformers, conductors, insulators, meters)
and minor items (L. T. cutouts, lightning arrestors, cross-
arms, insulated wire, air break switches, and G.I. wire).
Such materials are to be procured by the participating SEBs
following AID procedures and will be used for installation in
schemes primarily during the Indian financial vears of 1980/
1981 and 1981/1982. The schemes that will be eligibie for
financing shall have been approved for the period beginning
April 1, 1977 through March 31, 1982,
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