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Part r. 

A. 

RURAL ELEC7R!nCATION PROJECT LOAN 

Project Summary and R~commendation 

Re commendation 

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

1. Borrower: The Government of India (GOIl 

2. Implementation Agency: The Rural Electrification 
Corporation Limited (RECl of the central GOL 

3. Financing: 

a. AID ContributL:m: Loan of $58 million. 

b. AID Loan Te :::-ms: Repa~e~t of ?rincipal and 
pa;i!nent of ::1te:::-est wi~:::in -40 years, including 
a LO-yea:::- g:::-ace pe:::-iod of re?ayrr:ent of princi­
paL, with i:1terest of hvo percent 12""'0) per 
annum duri:1g the grace ?eriod a~d three per­
cent (30:'0) the:-eafte:-. 

c. Borrower's Contribution: 558 million equiva­
lent. 

d. Total Cos t: Approximately 5116 million for 
which AID's contribution will be provided for 
local financing as well as for any off-shore 
pro CUl'ement. 

e. Rele::dincz :-er~.s: Tile Bon'owe:- will onlend 
t!:e AID Lea:: to RE C 3. t a~ :r.te re 9 t rate of 
7.23'7") to ::e :-';!:::aid eve:- 20 vea:::-s inc:"lding 
a fi.';e yea:- g:-ace pe:-:'ec. 
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B. Summarv Description 

I. Proiect Purpose 

7he purpose of this proj~ct is to pro'-i.de electrical energy for 
productive and social services in "backward" areas. This purpose 
can :,e achie'J"ed by constructing area-based rural electrification 
projects V (sub-project') under this overall project) which have as 
their prirr.ary emphasis the energization of pumpsets. Achievement 
of this pur?ose will contribute to the goal of i.ncre?.sed incomes 
among the farn population benefitting from sub-projects as well as 
to provide en:ployment opportunities made possible thrcugh ~h~ 
increased labor dt~mands required by irrigated agriculture. Irl 

addition to the inputs pr.Qvided to agricultural production, electrifi­
cation will pro0.de opportunities fo r t:he expans ion of small- scale 
industry to rur3.l areas and will light '.lp homes, streets, etc., 
thus also broadening the scope of improving the quality of life, 

2.. Project Strat~ 

The .-\.ID loan will su?port RE C' s :\finimum :.'-leeds Prog !"am(MNF) 
and Specially l~·.:derdeveloped (SU) Lean categories to focus attention 
on extend:!1g electrification to India's "':Jackwc.rd o!" disadvantage': areas. 
The :"[~i? ca.:e;o:'~r gets £ts na:-r:e i!"or:-. :~e larger )';Eni::-:u=-:'. ::;ee~s 

P:-~g!"'a::-,. ~.v::~c:-: ::1cludes ~~ectr:iica~:rJn a:~ng wit~ ether sectC!"5 

~argete': :r")!" ce';elop:rne::~ in bci:a's bJ.ck';\.'ard a~eas. 

:-~e s::,:,a~egy under~ying ~l:e :,En::T.~"Tl. Needs Fro5"::'a:-:: :c::'eated 
b 1 :;7-!:) :s :ha: of balanced socio-ecor:Cl:-!1ic developrnent for r..-:C::a as 
a whole. "!'he emphasis or: backw"3.::'-:! ::,eg:ons is designed ~o ::'3.~se the 
standard oi li OI::1g in these areas relative to the more advanced 2.reas. 
:-he Program a:10 this loan seek to br::1g about a more equitable 2/ 
distribution of resot:rces a:1d income to the poorer areas of ::'"dia.-

The badc;"'vard areas are generally characterized as having 
low agricultural productivity, high '.:nemploytnent and low bccr.:.e 
levels. "!'he GOI's objective is to ::'err:O'le these probler.ls by 

1,1 Projects c:- s\.1::-projec~s a~e re:·er:-ec to as 3Cne~e.5 .. ~ :,.,d:a. 

?I :-'r:e A':D-as3:s:ed p::'c?::'3o::c. ',v:21 :7::,::-::a::,:':y be :.:: ~::e :c~lc',",,-:'.ng s~a~es: 

.'"1..::-:::::'30 ?r3o::e.:=-.. Assa::c., 3:':::a~, C'.::a::'at, :"fa~h~-a Pra·::e5::, 0::.-i5S2., 
?,a.:a3tha.::, :"-:':::=.::, Praces":1 ar:d ·.';es~ 3engal. ','y-::::' the exce?:ion 'Jf 

A::dh!"a ?::'-3oces:: these states are ';\"el: '..:nder :he all··!z:dia. a.ve:-age 
of elec::-iiiec ·.-:llages. 
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allocating substantial amounts of resoun:es 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 .\tIinimun1 Needs 
}Jrogram strategy. 

Electricity to the backward areas is envisioned a3 the 
primary energy source for agricultural and 8m.all-scale 
industrial development. . The benefits to be derived include 

i::1c:-eased incomes resulti:1g from additional labor dema:1d 
and greater agricultural output. The project will thu_s cC!1tri-
bde to an absolutejncrease in income in selecte_d areas as 
well as imnroving- the relative economic well-beinl? of noor 
re~ions • 

3. The Project 

The project consists of approximately 163 sub-projecl:s/ 
schemes which are prepared and submitted by State Electr:'city 
Boards (SEBs) "::- REC for its approval. A scheme is the 
establisr.mt::1! of t::e i:1irastructure for the electrification of a group 
c£:-:-:,o5tly c~mtigl.l0US ',-Ulages. SEBs carry out t::e implementa-

S~iS ~ems 

?ural eLec:r:ii.cation schemes 
CO not contab 0::- plan. f::lr seli-co:::a:'::ed genera::n.g 
Power is su??Ee": f:-orr.. existi..":.g tner:T.a~ or hyc::o 
i:1 each s:3.te. .e ?a::-':lcular sc::e:r_es _-\.10 proposes 

£i:r:a::.cing are of tw'J :.... ~Ii:1i:nu:7: ::-;eeds ?rogram (\~::-;P) 

a::d 3?ecially C!1de::ce-re~~?ec (S:"-) -"vith 3SG ::-_:lEor. (86 r )) ear­
r.::a::-ked for ;\I:';? sc::'emes a::d ::he bala::ce :or S:; scherr:es. 
30t:: !ypes of schemes 5.ccordbg to bd:an-ceveloped socio­
ec::>::.orr:ic indicators li:l<:ome leve13, croppi:lg patterns, rainfall 
pat:e :::1S, i.ndustrial de-relopment, credit facilities, existing 
b.':rastruc':ure) are mea!1t for areas which are economically 
disad-.rantaged. Other ki.:1ds of schemes such as Ordinary 
Advanced fOA) and Ordinary Backward (OB) ~:lcbded in REe's 
tQtal ?or~folio will be iba:1ced on a tirr.e-sLice basis by ID_-\ 
w~ich proposes '1n REC c!"ec:t cf 3173 :n:llion. It should be 
l'1'Jted tha.t the cate~or:e5 :-::.e::tio!':ec abo-,-e co :10~ !1ecessarily 
:"e:le·~t hCT:"" .. Oger:OU5, so~:")-e·::J::'C!'T::C g:-G'.1P5 ='.l: a.=~ relat:",;oe 
ter::-_s that ceter.7'_i::e ?.zC's :oa:: ?oEc':.es ':~ 3:::::::5 ::Jr s ... :.b-
?::":J:e·:t fi::anci::.5" 5'..:.'::J-?:-,:;~e-::s bc.?tec ::1 eCQ::.c:-::::caUy ?c'Jr areas 
g~!:erally :ecei7e sJ'::er :ca::. :e:-::".s tha:1 tb.ose ::: '::Jettel"-o,:: areas. 

http:Minim.um
http:schem.es
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4. Project FinancinL 

AID assistance will be provided under this project for 
financing the f0r~ign exchange and local costs of procuring 
electrical hard v,.re (excluding poles III required under each 
s cherne. AID';; contribution of 558 million will finance the 
procurement costs of certain project materials~ which account 
for approxim.ately 50% of the total cost of an average electrifi-
cation scheme. The GOI's contribution of $58 million will 
finance the costs of miscellaneous mat e ria is, poles, land 
acquisition, civil works, salaries, overhead costs, and the 
transportation of materials. 

Although Code 9-4:1 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 "ras agreed to by the Development Coordinat­
ing Conunittee (DCC' in December 1977 with respect to the 
FY 78 and FY 79 AID !Jrograms in bdia. Each of these programs 
passed Congressional review. 

5. Organization anc Imnlementation 

T:-:e :Vanager.,e::t 0: RE C :s 'fe 5 ~ed in a Soard of Dire c'.:ors 
·.vhich prese::tly cons:s:s of ele'v'en GCI-appoi::1ted members who 
serve 0:1 a part-tirr,e ';)asis. The E:Jard is headed by a full-time 
Cbairma:1 a::d Y1anag:::.g Director who also presides over REC's 
Tedmical a::ci Y~anager.,e:1t sec~:ons. REC's head oaices are 
located in ::;ew Delhi a:ld are cOr.'..?lemented oy 11 regional offices 
located a1"ol.!:ld the COU:ltl"y. RE C r-,as bee:l i::1 operation sbce 
1969, a.nd ::as gabed valuable expe:rie:lce oy'er the years as a 
finc..ncial institu~ion also capable of extendL'1g technical ex?ertise 
in scheme planning, rr:onitoring a::d evallJ.ation. To date, it has 
promulgated policies resulting in the standardization of project 
design, materials, and procurement procedures, all of w:"ich are 
followed by State Electricity Boards (SEBs\. Act'.lal project 
design and :mpleme::ta:ion are '.lnderta~en by SEEs; however, all 

I' Poles al"e ::1a::'~ac'.:·.:!'e-: ';)~; SE33 a::C:. as sue::., would not le:ld 
themse~'ie3 rea:::>; :0 a con:pe::'::";e bidc:.::g ?:-ocess. 

2 I Ins'..:.la to:- s, me ~e Z'S, e::l::c ·.lcto r s. ':: :-ans':o r!"!"_e :- s, i!". su!a: ed ':>o-i re , 
air brea:-c s·;vitches, L:?:-.:::.ing a:-:es,::ors, :'.:'. eu:outs, G! 
wire a.::a ;::-05 s a:-:r..s. 



-5-

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. Proje ct Development and Summary Findings 

AID's project findi.r.gs draw in some measure from !~A's 
second REC loan analyses which started in April 1978 and 
ended with its second and final field visit in October/November 
1978. AID project development efforts consis ted 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 :::-esearch institution under a USAID/New Delhi contract: 
and the TDY services of USAID/lslamabad economist, .A.Jberto 
Ruiz de Gamboa. 

On the whole, ou.r combined fbdings show that RE C is a 
financially a::d tech."1i.cally sOll:1d bstit'.ltion. It has a quali­
fied staff ~o ''':'''''1dertake its various technical and administrative 
functions inc!'-.:c:E::1g those of project appraisal, monitoring, and 
evaluat:::m. 

'!':'-:.e project satisfies all statutory criteria. The ~1ission 

has endors~d the proposed Project Loan ar..d has certiiied 
(Annex B) that the host country is capable of maintaini.."'lg and 
effectively using the ru:ral electrification projects financed unde:::-
this Loan. The GOl request for assistance will be prov-ided 
prior to project authorization. 
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O. Project Issues 

The principal issues raised in the PIO review were (0 the 
extent to which the bene~iciaries of rural electrification (RE) 
fall within the AIO mandate group, (H) the degree to which 
the .-VO target group can afforrj electric service - both rates 
and connections, and (iii) the amount of access they have to 
variot.:.s resources and services - financing for example -
that permit them to take advantage of the benefits of electri-
city. Below is a brief !lumrnary discussion based on the 
findings of an AID-financed survey which specifically addressed 
these issues. More detailed discussions are provided in the 
Social Soundnes s and Financial Sections of the PP. 

Dis cus sion . 

The AID project is primarily assisting the Minimum Needs 
Program of RE C which is 0 ri(~nted tov.'ards tne economically 
disad?anta5'ed areas wid~ly acknowledged as havbg less than 
mi:lL"Y.'.:n: leVf:~ls of development as determined by the GOr. 

7he s'.:rvey, ·,v!'lich did ::oc focus exclusively or: the ),[inLT.um 
)ieeds ?:-ograrr. ar~as, '"howed t::at a pl"edomina.rlt !1'.:::;.ber (79%) 
of the ?e:-sons i!1ter")':cwec f::;:~ below an a::.nual :-.ousci::old bco:me 
:e.,e::;r ?:i. 12, GOO. 7his is equi',alent to a per capita :ncome 
of 53;:0 'current pr:~es) ';v~ich approximates the AID definition 
0: the pan :najority. 3y '..lsi!1g the Indian definition of poverty 
(SlIJO per r-:apita), slightly le~s tl:an half of the households fall 
below this le·Jel. In ter.r.s of the distribl)tion of benefits accord­
ing to size of land holdings, Over 50% of the agricultural cons'.l­
mers oW~E:d land of less than 4: hectares. 

Electrical rates for agricult1.l::'al consumers, rhe primary 
users of power, are heavily sub;:;idized by the States and are 
low enough to pro';ide an incent-h-e for obtaining connections. 
SeconcL;r. elp.ctrical connections are relati'l'ely low and the costs 
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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 consume:"s examined in 
the survey, it may be concludeG that existing rates and 
connection charges do not preclude the use of electricity by 
small farm holders and lower income groups. 

Finally, a numl)er cf GOI-s?onsored agencies are available 
for financiaEy as sisting small farme rs for the capital input 
required for groundwCl.ter irrigation. These include the Small 
Farme r Development Agency (S FDA) and the Agricultural Re­
finance and Development Corporation (ARD C) working through 
established banks. 
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Part IT Detailed Proje ct Des cription 

A. Background 

1. Overview 

Rur~.i electrification is not new to India. Unlike othe r 
countries in Asia where AID is providing assistance tu develop 
rural ele ctriiication prog rams, Intlia 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 electrifj cation to integrated area develop­
ment, the GOI establis~ed RE C 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 appro"Jal proces s. Within RE C, the Evaluation and Res ea rch 
Division is responsible for long-range evalua::ion studies on 
?!"'Jject perfo::-ma:1ce a:1d ::-:eir overall impact or. t:-:e rura~ ~con'Jmy 

as a whole. R.SC also co::ducts trai:'.i.:1g of REC a:1d SE3 sta:£s 
er.gaged b ?)ro:ect for-:-::u:ation. imDlementation and monito::."bg. 

T1-.e aC':'..l?l ?ro~ect cesign work., ccnstrt:.c~:on and SUDer-
vision are carried out bv ':~e SEBs. RFC provides assistance 
wne re ne ces sa ry. RE C ::a s is sued a large nur.:;'e r of s pecifica-
tions and construC"tion standards i:1 connection with distribdion 
lines and substations. "I"::e specifica!:i.ons a:1d cor.s';r-uctior. standards 
a::-e being followed by all SEBs as they carry out REC's and their 
regular rural electriiicat:or. program. 

2. RS C Prog rar:l 

RE':'3 loan progra::: includes a number of different loan 
~ategodes which have been established for purposes of financir.g 
l.lsi::g soc:o-eccnornic incEcato:s. T:-:us, ?rojec:s h~ated ::1 le3s 
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developed areas of the country receive softer loan terms than 
those in better-off areas. (See Annex E. 1 and E.2 for details 
of different loans and their terms\. The rr:ain types'of-loan 
catego de s a re as follows: Ordinary Advan ced (OAl, Ordinary 
Backward (OBl, Specially Underdeveloped (Sm, 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, obj<:;ctive criteria that separate the 
categories. The data for these indicators are used to compare 
districts and states with each othe r and with national ave rages 
in arriving at an approximation of the area's economic status 
reflected in SEB scheme proposals. Upon RE C' s review, the 
scheme is assigned an appropriate category. 

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

3. Pr~o!"itv and Rele';ance of Proiec: 

7he !-lighes t ?!"io ri:y of the Government of India in 
address:ng the develo?r-lent needs of the C01..:_""t:-y is to increase 
rural em?loy-r.-lent. ',\'-ithin this overall strategy to focus resour-
ces in the J:".lral areas to generate enpioyTI:.ect, empha::;is is to 
be gi'.'en to programs which intensify agriculh:ral production 
and develop small r'.l!"al industries. A major mec.hanism :0 
assist b i..-rnplp.menting this strategy is the use of electrification. 

4. Linkage of Pro; e ct to AID Development Strate gy 

The LJSAID development strategy over ~he long term., as 
explabed i;-l the Country Developreent Strategy Statement (CDSSI 
1980-1985, is to increa::e produc:b-!.~.r, incor:'_es, and welfare 
in the ~1,lral areas of India w"'ith a focus on sr::all fa~er5. It 
is a st:-ategy t:'at is consistent ,dth the GOr's Sixth E'l"Te -;,-ear 
Plan 119"73 to 1983) ':v-hich is large:'", ?!"-:>duc::Jn-o!"ienteC:. 

http:incom.es
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With this approach in mind, the GOr considers the develop­
ment of the country's irl'igation potential as having the highest 
investment priority mainly because of the production potential 
and employment possibilities offered by irrigation. The rural 
I!lectriiication program to develop groundwater irrigation to­
gether with surface irrigation is an integral part of the Plan's 
program. AID as sistance ta the RE C' s ~fNP and S U schemes 
representing the poorer than average sections of Indian commu­
nities is consistent with its mandate to provide resources to 
poor rural areas. The choice of REC is also consistent with 
AID'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 prog rams. 

5. Other Donor Activity 

IDA is the only other donor providing assistance to REC. 
IDA provi.ded its fL'st line of credit to the GOI for $57 million 
in July 1973. "The closing date for this credit is scheduled for 
December P7 0 , ~o be followed by a second loan of $175 million. 
T:,e IDA loa::l, ';vill be oriented primari.ly to OA and OB scheIT'.es 
with sor..e ~:::a~c::::5 g:';e:1 to 5ysteIT'. b'"'.prover..ent(SIl :"::ld ot::er 
5?ecial cons',:,,"!"' . .:r sc:::e'-.es, t·,vo piLn ?!"o.iects on capacitor '.lse 
a:1d :\:::cs :or t::e constr'.:ction of P':=:C's ::lew ~!'aini:1.g cen:er in 
Eyd e!'a bad. 

B. Logical ?rar::1ework :\'arrative (See Annex F for Logical 
Framework Matrix) 

1. Goals and Purnose .--
a. Goals and As sumptions 

The goals of this project are to: (I 1 increase agricul­
tural production and hence incor..e in bac'l<ward areas and (2') ex­
pand the oppor"=':.nities :or em?loyn1ent in rural areas. Indicators 
of goal achie'lement, ve rifiab Ie through RE C' s reco :ods :..:d 
5':'-ldies are: (1) an accelerated increase af agricultu.ral proc·.lc­
'::0n over :".c:-rr.al ;ro',vth in scherr:e areas 'oy al"'. esti.:-:-.a!:ec 30 7

), 

:j', a ~ 'e"a"~c' ;--""~e --ow"l~ -o,....e .. ,. .. :..-a .. '"-: ...... "',.,e- ~ha..., __ ""'t"!' ..... ..., ,_ ;:,_e;.. __ .J.._..J' •• 5_ I .•• ~ U. ,~ •• _ ••• :;:_. _ .••• :;: •• ..Jw ••• 

b a;;(,r:'c':.:':.:.!'al ~!,'Jcuc';ion be:a:.:se of :::::reasec ::o::-:::oop 

http:scnenm.es
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agricultural activity, and (3) accelerated increases in employ­
ment opportunities from irrigated agriculture and development 
of small scale rural industry. 

Goal achievement will depend on two key as sumptions: 
(1) the GO! maintains price policies favorable to farme rs and 
(2.) changed production pra ctices are labor -demanding rathe r 
than labor displacing. With' regard to the former, the GO! 
has in tr.e recent past promulgated input/output price policies 
that have been favorable to farmers and just recently in its 
current 1979/1 no budget has further provided subsidies for 
such inputs as fe rti lize r in keeping with its policy orientation 
to small and marginal farmers. With respect to the latter 
asst'~:lpLon, fanners who engage in intensive cultivation as a 
result of irr:gation are not likely to shift dramatically from 
labor intensiv'e to capital intensive methods of agricultural 
production. The size of rr.ost farmer plots are conducive to 
labor intensive methods. 

b. P .. 'oiect Purpose and End of Project Status (EOPs) 

The P<11'pOSe of the project is to provide electrical 
ene rg;r for producti-re a~ci soc-:'al service s in "backward II rural 
areas. At the end of the ?!'oject pe:riod, June 30, 1933, it 1/ 
is anticipa~ed that in ~vr:-j? and SU areas some 17,000 villages­
''''ill be electrified and these would include 50, JOO purnpsets 
-=r:erg:zed, 241,000 dorr:es:i::: connecLions, 7,000 cOIT_T.ercial 
c~:l!1ections, 30, 000 street lig~ts provided and 3, 000 industrial 
connections. T1:e figures re:1ect estimates of the number of 
connections that would be in place for an "ave:-age /I or represen­
tative rural electrification project at the end of the project period. 
T:'1e precise number of connections will vary with the number of 
projects that are actually implemented. REC and SEE project 
records will be available to verify progress towards purpose 
a chievemen t. 

c. Purpo s e - Goal L ir,ka ze 

( 1) fa ::-rr:.e r s 
.. , . 

Wl.1..;.:::.g to '.!5e electrical 
af:ecti.:'lg this :i:1..1<:age are: 
e!1e :-g~v :iJ r ::-:-i ga :ion, 

11 A ·rillage is defi::.ed as oei:lg electr:iied if :.~ contabs at least or.e 
connection, although ~'Jst electrified villages us'.!a:ly have se·reral. 
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(2) pumpsets priced at reasonable rates, (3) conSUIner 
energy rates affordable, and (4) credit is available at afford­
able rates for agricultural inputs such 3.S pumpsets. With 
the gradual expansion of electricity to rU,ral 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.l:... Farmers 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 systerns, and' also cheaper to run, they are 
a better buy than diesel purnpsets. Financing is available 
from ins titutional sources - - commer cial banks linked to 
special conces sional programs under ARD-:::. Energy rates 
in India as a whole, particularly for agricultural users are 
by any standard reasonable, varying fron a low of 1 cent 
(12 paisa) in the Punjab to a high of -± <::ents (32 paisa) per 
kilowatt 'l:ou!' ibv~) in West Bengal (See ),-nnex G.l for state 
by state rates i:Jr different consuI:"_ers). 

2. Proiect Out:lL:ts 

The ?:-ojec~ consists of approxi:r::at-ely 165 sub-projects 
w:~h the necessa~i infrastructure for e:~tending electrifica­
tion to rural area 5. Approximately HO 5ub-proj ects wUl 
be confined to 1I)jp areas and 23 to sr areas. REC classi-
fies a project as being eligible for :YI::iP loans if the project 
is located in a state which is less than 30% electriiied. In 
all other socio-economic respects, MNP and SU schenles are 
virtually the sa:ne. 

3. Out'Outs to Purnose Lin-1.:a!2'e 

T!1e OL:tpl..!t t() purpose 1in-1;:age is largely dependent ()n 
two ~ey aSS'..L'-:".nt:ons: (I \ a::1 a.dec'.:.ate :It:.m':>er of feasible 

1/ A s'-lr',-ey co::.cit:.c~ed as :la!''; of ::"e ?!'oject's Social Sou:lcz:.ess 

Analysis co:."!'ooorates this pnencrr..enon. 
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sub-projects can be identified and (2) SEB technical, organiza­
tional and management capability 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 :\-lNP 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
~ional and management constraints add to these. However, 
REC has recommended corrective measures be ta:-cen, and 
through its computer-oriented monitoring IJrogram it is able 
to spot i.mplementation problems quickly and recommend 
pra cHeal solutions. 
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PAR TIll. Project Analysis 

A. Technical .-\nalvsis 
( 

1. Technical Des cription 

Rural electrification systems in India involve 11 KV prilnary 
(H. T.), 415/240 volt secondary (L. T.) lines, distribution trans­
former installations, service wires and meters. Supply is provided 
from 1 32 K V 11 1 K V, 66 K V / 11K V, 0 r 33 K V 111 K V 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, cransrnission and distribution of electricity within the 
state. Each SEB h3.S its own program of rural electrification in 
addi~ion to ~~e schemes suppor:ed by REC. Schemes pre~a:-ed ~y 

the :3E3 a!1C: :,:-esented to REC for financing cover rr:ost -,il~ases 

in deiinec geog:-aphic areas of an SEB district. A s che:::e :::-.ay 
include a !1'.:.:::ber of ciiierer:t non-contig'10uS area.:; w:t!1.b a cEs:ric~ 

whic!1. area.:; a::-e 5:"0'.lped together for p::-oject :de;;.ti£ication pu.:,poses. 
~fost ,,.:llases wichin the areas of t!1.e sc~eme are included :::1 :l:e 
ele c~ri.fi cation plan. Thos e villas€! s orr:i tted may already ::a "Ie 

service 01' may be considered unlikely to take service because of 
the absence of irrigation wells in the village. A mandatory :-equl!'e­
ment ior any scheme pres ented to the RE C is that the re must be 
groundwater available for pump irrigation. A certificate bom the 
State Gr(')undwate r Levelopme::t Board must be presented stati.."1g the 
ground,water potential and quality of water to support purnp irrigation 
in the proposed scheme. Schemes are planned to electr:fy each 
village and t!1.e number of connecti.ons in the scheme wit.'1b a 3-5 
year period. '!~e maximum size oi each scheme is about 3~ :-::illion 
(Rs.7.5-8 mill:'an':. 
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Plans and accomplishments are stated in terms of villages 
electrified, additional acreage to come llnder 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 Supolv 

Power developrr.e~t has been significant in the Indian economy 
during the last three decades. Durbg this period 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 ~[W (excluaing 2, 200 ~lW 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
te rm defi cits will remain. 

The extenslon of electricity to rural areas creates llew demands 
on the existing generat:::.g capacity. However, the added demand on 
t::e system created by ~!':.e rural electriiicatiQ-~ program is relat:vel~.r 

s~"all com?a!"ed to t:"1e t::~al derr.and in the cour:try. Neverthele~;; 

se!"\-ice is !Jrovided by rationing power through load shedding. Despite 
t!':.:'s sit'..la~ion, p::-io!"i~r service is given to the agricultural sector 
from October :0 ?viarch ·,~"!1.en season der:1ar:d :3 highest. 

i':et power a-.railable to rural electrHicat:on systems is also 
affected by power losses in the transmission and di.strib-.::.tion system. 
Such losses a:-e e.stimated at 25~? of power generated. In order to 
minimize the effect of f'..lrther losses, SEEs are undertakbg System 
Improvement (SI) schemes with financing frorr. REC. (IDA has proposed 
financial assistance to REC for the SI program. See section 5.1) 
below for a disc·ussio:-. of the salient features of this program. ) 

3. Desig-n 6.: Co:-:str'..lction 

Load e.5tima~e.5 a re made :'n each village tabulating the ex;::ectec 
::umber 0: ir=:ga::on ?u~_?.5, small :::cus'::-;r, housenoldlcor:"'_'T.e:-ci_al, 
street lig~ting and c)t:-:e!" ser-rices at the e::d 0:- a pr05ect per-:oc. ~as:i;:g 
a:l.~"VVhere ':Je:-;veen :::ree :0 H-:e years~ Growt~ beyond the ~)!'o~e::t 
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period is forecast through the 25th year in terms of the number of 
connections, facilities in place, power demand and energy cor:surnp­
tion of connected consumers. System de:3ign provides capacity for 
the project period load estimates plus seven years growth. 

Engi:1eering design and line layouts are made by SEBs which 
carry out construction activities on a force account basis. V Because 
the designs do not require capacity for rapid load growth, 
relatively small size conductors have been adopted as standard. 

At its iritiative, RE C has issued mate rial and construction 
standards which have been adopted by all SEBs for their rural 
e le ctrification schemes. In the prepa ra tion 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 $16. The cor..s truction of rural electriiication 
schemes has also become uniform throughout the country. There 
are 11 basic specifications and 8S construction standa:-ds which 
have been compiled in 14 RE C r."".anuals. Add itio!lal swe d':ication s 
and :-:J.a::1..lals, i::::~'..:ding a ?la!lning guide, a:-e in prepa.:ation. 

Dud::g .-\.I:;:;:'Sashi::gton .-\.3L-\!PD e:lg~'1eer's TDY, several 
sample schemes of diiferbg ~:pe were visited. L'1 the limited 
time a'.-ai~able he was able ';0 note in his :-eport (whid: :c!'ms pa:-t 
of thi.3 a::alysis) that the quality of 11 KV a:ld 415/230 volt lines 
and distribution t.:ans former installations observed were generally 
good although, as the report mentions, there were the usual de·ria· 
tions attributed to the lack of materials available. Based on discus­
sions with RE C or"ficials as well as with i;he Wo rid Bank r s distribu­
tion engineering consultant, the report concludes that SEBs are able 
to perform the e::gineering and construction of rural electrification 
proj ect3 satisfa cto rily. 

-1,. ?:-o;ect Cos': Estimates 

C',-e:-all p:::''J:e::: cos~ eS':::-:'.a:es a!'E" based on the costs of a:: 
ave:-age sc::eme as :'::dicated ::e:v'.v. ~!ate:,ia: cos'::s of a schelT..E! 

1/ Cons'::--"':'c'::io:l cons~sts pri..--::.a:::'ly of C:ggl!'-g pole holes, install:'!'-'d; 
poles and stri!'-g-i:1g lines. 
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are based on unit costs which are general! y the same from state to 
state. A 15 ~o inflation factor has been built in to each of the cost elements. 

!..! 
MNP / SU SCHEME 

(000) 
Item ~ eguiv, % of Total 

1- *Conductor s and cables 235,972. 33.7 
2.. *T ransforrner s 32,910 4.7 
3, *lnsulator 5 18,205 2..6 
4. *Meters ?:../ 14,004 2.0 
5. *Other Items ~j 49,015 7.0 
6. Miscellaneous Items 61 J 619 8.8 
7. Civil Works 29,409 4.2 
8. Poles 103, 632 14.8 

Sub-Total 544,766 77.8 

9. Contingenc 1 (3 % of sub-total) 16., 343 2..33 
10. OverheacJ.i (60/0 of sub-total) 32, 686 4.67 
11- Labor 73, 522 10 • .5 
12. Transportation 32! 910 4.7 

Total 700,227 100.0 

l..! See Annex'I'for a detailed spread sheet of items, quantities and 
costs for an :\£NP schp.me approaching the ma."{irnurn amount 
REC will finance. 

?:../ Air break switches, lightning arrestors, G.1. wire, cross aros, 
L. T. cUtoUt5, and insdated wire. 

3/ u clarr.?:, c.anger boards, binding wi::-e, jointbg sleeves, nuts and 
bolt5, et::. 

4/ Includes indi=ect C05ts as too15 and const::-uction mac'::inery, 
rental of storage space and adr.-;,L'11st::-ative costs. 

* USAID financing proposed for Ite:ns 1, 2, 3, 4 a.:1d.5 is 50~J of the 
total cost. Th~se figures are based on average scheme costs and 
the estirr:ate.5 may vary ~ 3%. 

5. Technical Cnerations 

a. System Los ses 

Syster.:1. 10 5.5 e s in India are relatively high, estimated at about 2. 5 0/0 
of net generation as compared to 10-12% considered acceptable. Contributing 
factors to the bg:: losses in L'1dia tend to be: 
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(l) agricultural loads spread over wide areas requiring 
long transmission and distribution lines resulting in high line losses: 

(2) the tendency among purnpset owners to use higher capa­
city pumps than required causing system overload: 

(3) the use of non-standard motors having power factor 
ratings les s 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), RE C has been providing loan as sistance to SEBs 
for Systems Improvement (S1) 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
:r..er:ts are made by inc::-easL'1g the size of 11 KV H. T. conductors, 
increasing the nu~be!" of sub -.stations and dis tribution lines, and by 
using capacito=s t:-.at i:!c=ease power factors of !r.otors. 

_-\r:other loan category somewhat related to 51 loans is the 
L T loan for L T capaci~ors. Under such a loan, SEBs can purchase 
LT capacitors at low bu1:--: prices fo::- the benefit of their consumers. 
L T capacitors help to i:!c:ea.se the power factor on consumer motors 
and thereby reduce syster:: losses. 

As a measure of RE C' s commitment and interest in financing 
system improvem.ent projects, it has apprcved in the last two years 
(1977/78, 1978/79) 110 51 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 5I proj e cts alone will result in an annual 
energy savings of 251 t:'l.illion units. 

o. Conclu.s:cn 

Basad on the abo'le, the project is considered technically soune 
and ~eets the requirements of FA_-\ 611 (al. 
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B. Financial An_tV! is and P lan 

t. Backsround 

The Rural Elect::-ifieation Corporation (REe) was established in 
1969 as a result of the recommendation of the All India Rural Credit 
Review Cornntittee. The reeomm.endation was made on the one hand 
in response to agri.cultural policy, to develop groundwater irrigation 
potential by electrt!ymg pu:npsets and on the other in su;rport of 
State E lec::dc!.ty Boa:::!s (SEEs) which were poor in the required 
financial resources for electrification to l'ural areas. Fo!" fulfilling 
its role, a special :und, upon the recorr.mendation of this cot:unittee, 11 
wa..s c!"eated with a USAID grant Of Rs.I,OSO million (SI31.25 million)­
matched by a GOI · contribution.~J 

Z. Fina:lcial Status of REC 

As of ~{arch 31, 1978, REGIs total c<lpital base amo\l..'"\ted to 
S665 million (Rs. 5,317 million) ~ade up of CO! owned shg,!'e capital 
/584 :::illiO:1), cor loans (S37i !':lillion ), REC bonds (552 r:-:.illionl ac.d 
Rese!'ve a:'ld Su!'plu5 (5152 million ). The cor ler.ds to a::::c at va~li:::.g 

~nte=e3t =a:e5 (5. 57.'~ to S. Oo]1~) a::c ::::'ese !Ilnds :i. !''e in t\!:-:'1 o':'l -!e:'lt to 
SE35 :c!' ':=-e ii::la:l~:::5 ..,: RZC-a.~?!'?· .. ec! ?!'oje ': ~5 also at ·n.:;;iog =a:e,;;. 
Sta~e Gc· .. e !';-_~e :1ts g':.a!'a.:ltee =epa7·::-_e:::.t of RZ:C ~oa::s ':0 5Z3s. Reve:'l '.:.e~ 

!':"'.ese a!'e ~e .:-ived :=0:':1 :he inte!'es: 
or. :=t:::C :':2.:::; to 5'S3s a:1d i::,·.-es :=:'e:::.t retu ~3 0: su=?lus .:a3~ a:'ld a=e 
use': :'~!, ac::::::'ist!'at:'-, e e:t3=e:'lses a;'J.c :or i::te!'est pa'f""r!e::.ts c:::. cor tea:::..:; 
a:'lc 0:: :'C :-. 0::5 isst.:.ed. :G:C!s loa::. a:-.c i:'lve~t=:.e:::.~ i'o!'tiolio a:'e satis-
':acto:-,r a:::.c 2,-" wit::o!.:t ar=ears ?!'oblems. 

Th:.:.3 :2.!', REC has disbu!',ed approxL~.ate!7 S62? ::::.111on 
,- t ., 1 '~t ' Sl 0' b'll ' - " . , d a. ga:!'l.,s a .o~a corr .... -:::._ •• en OL • ~ 1 ton. : rom 1.5 re:a.l...."'!e 

savings, ~C has c!'eatea a Spec:al Developr:-:.ent Rese=-,e ::.:.:;"d ($7.4 
million) w:'!ch is used ~o g=a:::.t :i=.ance resea!'ch and ceve!o?rr..er.tei:'o =~s 

... ,.. ._; .:.-. . _.w __ .' :.:- ::a..::: 0;: a :::a:.::-:.i::; :2.::.5 
i.'-S .':''':': ·4!'"1.=.t :\ ::::C.5 := 3::-; ::·0: :-':'-:'-:.5. 

---'"";~' 

\ 

I 
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related to electrification, provide loan assistance to State Govern­
ments to purchase shares in rural electric ~ooperatives, and for 
other development activities. REe's current debt of $429 million 
amounts to 65"70 of its capital base. Wbile 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 Vi.ability 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 a loss. In actual practice, however, many SEBs do suffer losses 
for sonle of the fcllowing reasons: 

(1) poor generation; 

(2) high system losses including theft; 

(3 )operational inefficiency and high ovel"head costs; 

(4)delays in the start of new projects for generation; and 

(SHow consurr:.er, particula!"ly agricultural, rates established 
by 5tate Governments. 

Rural electr::ication projects, because of their low returns in 
their initial years of operations, also add a financial burden to the 
SEBs. In view of this last fact as well as the financial uncertainty 
of some SEBs, AID (in following IDA's example) will provide financbg 
to RE C on the condition that funds are on-lent to financially viable 
SEBs, that is, to those SEBs that show a 9.3 01

0 rate of returnU or to 
SEBs whos-r/ 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 ope::-ating in.::o~e as a ?ercentage of the ave rage of the capital 
base at ~:ne beginning a:ld enc o! the ?ar-:i.::u2.a: fbandal rear. 

2/ These 3:ates a't'e: _~,"c:-:ra P::-ades:-., _-\ssa~, 3ihar, Gl;.ja::-at, Kar::.ata:,=­
Ke rala, ~£adhya ?race 5 h, ~'f£a:-:a ra shtra, Oris sa, P-.mjao, ?...aja sba::., 
Uttar Pradesh a:::ld ~,'..[es':. Bengal. 
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With regard to making the SEEs -more viable financial 
units than they presently are. a number of measures have 
been proposed under the present five year plan (1978-1983) 
to address the above mentioned problems. For example. 
a high level expert committee under GO! 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 ~he rate issue, other proposals have been 
made to overhaul and streamline the management of SEEs in 
order to increase their operational efficiency. Steps will 
be taken to make SEE management functionally oriented, 
i. e. with specialization of function; in generation (thermal and 
hydro), transmission a!1d distribution, load despatch, just 
to name a few specialties. GO! atten~ion will also be given 
to examine ways to reduce construction time in the ir:-.ple­
mentation of the::-:r.a!. and hycl ro-electric projects, and two 
expert committees ha',-e been constituted for this purpose. 

~. ~C'3 lenci.n=: terns and financial c::-iteda for loans 

To qualify :or REC iina!1dal assistance, projects are 
requi::-ec ~o achie?e a sti:Julated net rei:ur:l on projec~ 

invest::-:e!1t after :-r-_ee~ing operating al".d mabtenance C05ts 
at the end of five, seven, ten, fifteeu, twenty, and twenty­
five year interva15. Interest rates vary over the life of 
a loan with terms being soiter in th,';! ear!.y 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 
ma.tur~3 • 

• -\ite::- loan e:<:~c'..:tion, ft:nds for the first year's pro.;ect require­
ments are !."eleased: ~·'.l!:>seq'..1ent releases are rr:ade depe::.cli::.g on project 
prog::-es3. Interes~ is payable e're-::y six 'xo!1~!:s begi:::li!1g with t::e 
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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 

RE C 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 
ope ration, maintenance and depre ciation costs) afte r periods of 5 -15 
years and which maintain minimum rates of return on cumulative 
investment subsequently qualify for financing U\nnex E.2). Fur ~NP 
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 a s part of the pre!,3 ration 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 internal rates and net present values determined. The 
results of the analysis are twofold: (1) there are no generalized 
rates of ret'.1!"n applicable to REC sche:T'.es. Each must be a?p!"oac~ed 
on an incii-::dl:a~ basis due to disparities in costs, tarE':s, exis~:n5 

ini~'as t!"uct-..:re, a~d lead dec."elopn:ent: i2) rates of retu!"!1. range from 
no oos:ti'le rate t~ 70 a1

G. :.r::-;p and S'C: schemes in this sa:nplil:g 
showed a- 4~ :'~te!"nal rate oi return . 

. -\s may be e.~pected, M).l'P and S'C' schen:es fall in the low 
range of the ::nancial return scale due :::ainly to ext.remely low 
tarifis, particulady in the agriculture sector, larger capital invest­
ments because of the relative reoote-nes s of these schemes and 
lower gro·..r:h of demand resul:ing from the more backward economic 
and social conditions. While at the ti.n":e of sanctioning by REC, the 
schemes must meet the established financial criteria based on project 
preparation a.ctivities, analyses of the World Bank's sarnple schemes 
also indicate that some ~.[::-;P and SIJ schemes may yi.eld a negative 
net present ?alue at a 7:r.'o discol:nted cash flow basis. 
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Nevertheless, these asschemes indicated-in the '2cono­
mic Analysis Section provide a satisfactory economic return 
to the economy and directly attempt to meet the social and 
distribution objectives of the GOI and A!D. 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 productive and employment effort
 
of accelerated 
 irrigated 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 raLes. Small industrial users are given 
the next favorable rates in keeping with policies to provide

incentives for small-scale rural industries 
 as a mneans of 
e-ploym-r-ent greneration. Commercial and domestic 
users
 
pay the highest rates in that order subsidizing- in effect 
the lower rates charged to other custoners. (Annex G.1
 
shows the char-es per consuner catego.r by state).
 

The central G©I, 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 based on a 
rational calculation of the costs (generation, transmission,
distribution, adnninislrative, etc.) in providing, electricity to 
different consumer Othergroups. pr oposals recommend the 
use of peak and off neak rates to correspond to demand and 
rates th.at are based -on the cualit of service wi-h lower 
rates being charged to custormners wno don't recuire an 
assured supl!v Of -er. 



-24­

are a 
Rate reform will be a gradual, slow process since ratesstate-related issue having 'ellimplications, known social andand politicalcontinue to receivefrom agricultural close attention and strong supportgroups. Furthermore,progress rests with as long asa dominant development

and agriculturalstate g-vernment sector, andpursue nationala Policyand marginal orientedfarmers to makingeconomically smallviable,the rate structure are not 
dramatic changeslilIely to inoccur in the next few years. / 

b. -Metered vs Flat Charges
 
The flat charge 
 approachlacking in adequate is preferableinfrastructure in many statesThe added and/oradministrative staff for metercosts reading.2/

meters and inefficienciesargue associateda different witheasily 
for approach.overcomes the A flat chargeinevitable approach

tive problemsmeters, theft of the servicingand the potential of defec­for corruption,many problemsSE:s are ill-equipped which 
to solve. 

c. Electrical Connections
 

The cost of connections,
borne by the of Whatevercorsurner kind, and thevaries from shareexample, stateout to statec:f a total cost of 523. 75, 
in India. For
in Uttar Pradesh pay 

the agricultural
state consumersapp roximately $11.25, the lowest ofany state, 
 -thezeas in Assa-n ,the only state where thethe entire cost, 'he charge customer paysis 3155, one of the highest in India. However,
i/ n her paper "Infras, rcture Projects:Judith Te'2dler makes Rural Electriication,a strongrates case in defencefor rural electrification of low agriculturalprojectshave a (as inproductive India'semphasis case) thatprospects. which wouldShe also argues increase enploymentthat givenservice, the frequencycharacteristic of interruptedof manylikelihood RE projectsof the well-of world-wide,farmer theconsumingshare a disproportionateof electricity tends2! to diminishTendlr Somewhat.also discusses the mneteredconc... es that -s. flat char-geflat charjes issue andare aDplicable.here istanzes in certain ruralare far, :r-nspor'atio se~linas 

--etered lack,:ig,readings etc. thus -akigr.adminstrativey impractical ifnot cost-. 
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in most states the costs of the connection is generally sharedby the SEBs and consurm.ers. (See Annex 0. 2 for connectioncharges by State). 

7. Sun-narv Cost Estimates and Financial Plan 
(u.S. $ 000) 

Source 
AID 
 GOI Total 
LC LC(eQuiv) LCI. MNP Schemes 43,500 43,500 87,000 

2. SU Schenes 
7,000 7, 000 14,000 

3. inflation at 157o 7,500 7,300 15,000
contingency
 

Total 
 58,000 58,000 116,000 

-. - - --. r..-. o., ) 

1 
.M _0 1.2 62.5 62. 312. z
 
O 
er -35. 1 135.0 
 162.5 
 200. 0 0
 

196.3 230.0 223.7 262.5 27. 5 1 200 .5 

zc="~-* - -. . .:r . . . tkr--- . . . . . .iZ"_ ,-:: .~... . ... s~ ...­33 
-: 
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C. 	 Institutional Analysis 

I. 	 _Overview
 

REC as 
 a 	 financial institution 
ensuring that 	

also has the responsibility ofthe 	 projects it financesfinancial viability 	 not only meet technical andcriteria but are also coordinateddevelopment programs. 	 with other ruralBefore approving fundsschemes, 	 for individualREC carries out an appraisalof groundwater, 	 to confirm the availabilitythe 	 willingness toof farmers(well, pumnpset 	 invest in irrigationand 	 pumpset installation), the 	 availabilitytional 	 of institu­credit facilities to 	 the farmer, the 	 availabilityand seeds, and the 	 of fertilizerpotential for 	 the types of crops beto grown.REC also considers 

and availability 

growth potential for a pz~rticular type of industry,
of 	enterpreneurial abilities, creditmarkets 	 facilities andfor 	finished products. The 	 development
Cooperatives 	 of Rural Electricis 	 a part of R.EC's operations also. 

2. M-ana gement and Oranization 

a. 	 Managernenf
 

UEC is managed by a 3.oard 
 of 	Directorsconsist of not 	 which mustless than three, and not 	moreall of whom 	 than twelve members,are 	apointed by the GOI. The BoardChairman, 	 has a full-timeand 	 _fanagina Director, a 	 full-time Technical Director,and 	 nine part-tine Directors. 

b. 	 Orzanization and Staff
 

The Chairman 
 and Managing DirectorOfficer in charge of the 	 is the Chief Executivetechnical and 	 administrativeAdministrative 	 operations. TheSection contains five divisions each headedThe principal divisions 	 by a chief.are: (1) Project Appraisal(2) 	 Cooperatives, and Monitoring,Organization, Planningr and Training,and 	 Evaluation, (3) Research(4) 	 Consultanci- Service, and 	 (5) a FinancialThe Technical 	 Division.Director is 	 responsible for 	foura 	 specialized function divisions, each havingthat in additicn also supports various regionaloffices throughout the counrrv. See Annex A forChart and functions). 
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Most of 	 the officersand 	 and stafState Gove.-rnent 	 are recruitedDepartments, 	 from CentralReserve 	 State ElectricityBank 0- india and 	 Boards, theotherstaff the 	 such institutions.technical 	 Engineersdivisions 	 Who.are secondedCentral Electricity Authority 	

from the SEBs and the(CZA).include economists, 	 Other Professional staffgeo-hydrologists,
statisticians holding 	

regional planner andMaster's degrees or Doctorates. 

To heln SEBs
Monitoring, 	 in project formulationRC has 	 and alsoestablished 	 for pro-ect
located 	 and staffed elevenaround the 	 regionalcountry. 	 ofZicesEach regional officeChief Engineer responsible 	

is headed by afor appraisal and monitoringprojects 	 of thein 	 his region. 

3. 	 Project Deveioment and Evaluation 

a. 	 -rojectDesignand Anorovai
 

Each RZC-approved 
 project is 	 designed with thefactors 	 followingin mind:
 

( :he a:-ea 
 to 	 be electrified shc;7d be gecra,a -:ls as a:a =ossible and has .he 	 recuisite poent: 

("Z) the :reet should be coordiated "'ith other agri:'--.o---- "hcsei special enna isi o r -rnpse-ener7izatio­(3) oeoe should be teo±callva-,c 	a v v able : sound, econoriall. an 

(4) 	 the project should satisfvapplied :•.	 criteria for 	 the type of 	loan 

(5) the project should bereasonable in costs: feasible and.d .nistrative e 	 i 

: 	 e ::' z "z--_£ -:p- s dbees a---.ate, ­
-"a::.nal basis. 
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With regard to groundwaterinsists availabilitythat it be provided from 

and quality,with a certificate REC 
authority a Competent technicalsuch as State Groundwaterapmroval. 

the 
Organization prior toR-C's Groundwater Unit project

who, is composed ofwhen necessar- two specialists
7 visit project areas for an independentdata used and checkof the functioning ofand technical capability of theGrou-nwater StateOrganization. 

b. Evaluation 

The Research and Evaluationtask of Unit isevaluatin- the econonic faced with the enormousand socialprogram. irpa ct ofIn response REC's nation-wideto this challenge,Unit has the Researchsponsored a and Evaluationnumber of studieseconom--ic that examinei-npact of the overall socio­electrification of villages. However,the co-plexities because ofinherentof in a diverse nationthe r.anv aspects (economic, such as India, and becausefinancial,project, technical)evaluation studies involved in anyare limited -n -ocus bothand subiect !n-ater. in geographicSccio-econorri..c scopestudies are receivingatention greaterempohasjzefrorm,.s ..... es-C today thandealing with was true in the past when it tentec:---c " Las whe it teddezm a.--..At:so.hresent, .cmal -Pler-entaliondirect 
and inditer-.; bottlenecks.:f eleztr2:ca:cn 
a vear-lonz study is under-a-,- to deter.-.nme the
on e-m'plov.--ent. e-ects<inze h 

a.'..
'-"Resea
R_. ener.__-v unerta_.(e- Tnn
evauationes m,szuiiesHave a 'are
on a ccnzractazba--its &osaeitner
 
eseoralar ::actb 

research s te-
va ... ana> .: or
e - tnr=...ou~---- a c ,ua-,: .• '-niverslt-es ut o-s e -e
WI-'--e -~ v
auta. .. ,,
rendered - ' a nc 
_ 

nvhav-e ene-rail!-.: r~.e es that the serviceseen of a high calibre. (Seea more detaile- discuss-on Section 7.'foo -3.s evauation functions). 

4. Ccordiracnwith er evelor-_ent Prcramls 
Planning for RE and coordinating it with the work of othera.encheS 

de--eloS.ef.is conductedeCoorination at several levelsregular in-z takes pnace at.-ee :h.veen t--e ccnceme the district level in 
-. 
 . . ..s t.t . t .o .s , 

- e n=a,*,,I,­ - . -u 
. ... - ­.- ...-
 e --a ­

. .. z " ..
 e-
. .e-2 
 : er te d " 
3= :'- =: - -r-.... ­ - .-.n- : 
 .! . t i- h 
 --: .
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AR.DC schemes are concerned wvth the energization ofagricultural pumms exclusively, both fo." A.CD minor irrigationprojects and independently of these. Recent agreements have beenmade between R-C, ARDC, and the commercial banking sector forjoint financing third ­- one each of a number of new irrigationpump connection schemes. REC provides lona-terM financing, thebanks short-term, and ARDC on refinancing t.Iie banks. 

5. 	 Rural Electric Cooperatives
 

On the basis of the U. S. 
 's N'ational Rural Electric CooperativeAssociation feasibility study, five pilot coopera tives in 	 five differentstates were established. In 	 January 1970 R.EC itsbegan support ofthese cooperatives with a loan of 312,500 (Rs.100, 000) to each ofthem. Subsecuent loans totalling 317.65 million (Rs. 141.2 million)were approved. The five cooperatives began operation betwveenOctober 1970 and March 1971, with inzpenm.entation phased over a
period of five to eight years.
 

-cr tne purpose of helpin g 
 to 	 make policy decisions regardingthe establis-_ent cf 	new cooperatives, R-C formed a 	 special comrnitteein 	 1972 to e',-atuate the role and ner:'crrnancetive s. -" e . z ---'rie 's .. a n .	 
of the five -zilc cooze-a­ee..mn-..	 . .u:ns supo rted the cn :e t ofcooe rat4--es -sorass roctsof 	 reco.m.-m-enda.i:zns fe,.-&..t enti--ies,to 	 corfee-, :rziems-r. it mnumberregarding the finan z:aia =-,-. 


management 
 and 4 i- stration and the organizational a-nd ra struc'ureof 	 the zccnerativ-e s studied. ;i-h -hese key =cints in mind and thec..eral re....edatio, to sprca :n--e :ooperave rogr--m,

sUseC,.:env a--oroved 

,
 
seven more cooperative -.r-ects. 

o. 	 -ra:n:n_= 

On-the- cb training is pro',-ded within RZC, and traiig prograns,semrinars etc. both in India and overseas are sponsored. To improveproject m-anagerment and desi=.., RE-C provides training courses inproect formulation an, a--risal for middle level execut"es of theSEBs a-d State Denar.men.s. 7r_ n headcuarters are loca-ted in .... in te.. or cene. d itS ecodcredit 7A plans 
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about $1 formillion financing the construction of a new center.Apart from the training of its professionals, REC has alsoprovided a great deal of advice to SEBs in curriculum formula­tion for the training of linemen and their assistants, the lowestechelon worker on a scheme. Financial assistance is availableunder a Special Loan (SL) for the establishment of centers for
such training. 

7. Technical Coordination - Standardization
 

REC has taken a leading role in the 
 standardizationequipment and construction practices and it has created a special
of 

unit just for this purpose. REC periodically crganizes technicalconferences on standardization for SEBs and their technical staffsand for representatives from such bodies as the Indian StandardsInstitution. Specifications which considerably reduc the varietyof materials used for transformers, conductors, insulators andinsulator fittings have been issued. These specifications, whichcover a substantial portion of the cost of RE schemes, haveresulted in lower costs of equipment, reduced inventories,shorter delivery periods and speedier project implementation. 

3. RelationshiD to SBs
 

RZC has consistently taken an 
 interest in SEBs' organiza­tional capabilit-y to rnanage rural electrification projects. TheSEBs' exis4ting organizational structures were generally adequatein the initial stagyes of REthe progran, but the increasedof RE development has made SEBs 
rate 

aware of the need to ailocateseparate staff for preparing, processing and irnplementingfinanced schemes. Primarily as a result of REC's 
REC­

initiative,SEBs now have separate rural electrification cells for implement­
ing REC-backed projects. 

On subjects such as project formulation, appraisal, construc­tion and mr.onitoring, there is a continuous dialogue between RECand SEB officers. In several instances, REC has conducted work­shops to develop project formulation skills arnong 3EB officials. 
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As 	 an indication of 	its interest in 	 the effectiverural electrification 	 management ofschemes, RECSEB adoption 	 has been instrumentalof 	standardized inconstructionment 	 practicesspecifications. 	 and equip-
SEBs are 	

In the final analysis, however,independent 	 sincestatutory bodies, REC'in their affairs 	 overall influenceis 	 limited only to the 	 schemes it 	 finances. 

9. 	 Performance to 	 Date 

a. 	 Physical Achievements
 

Under REC 
 schemes pumps had been connected 
alone, 320,000 electric irrigationby March 1978.about 10% of 	 This representedall 	pumps connected by 	 thatfive years, REC 	 time. Over the nextis to be responsible 65%In 	 terms of all newof 	villages electrified, 

for pumps.
R-EC'sshare stands at 	 Z3%. 

b. 	 SEBImplementation
 

Until recently 
 the achievement consumer 	 of targets set forconnections 	 annualwas only aboutREC-Z nanced 	 60%o of projectionsscheme. 	 in anSince
been 	 1974, overall connectionsreaching 	 have731o and Darticularly foreven nher 	 pump connectionsat 	 33% of projecn it is 
construction 	 e optimrlistic forecasts,delays, shortages of 	 raw Materialsfacture of 	hardware for the r.anu­items sonethat led to -ss 	

were of the principal reasonsthan optimum- target achievementREC's monitoring 	 in thefunctions 	 past.which include the scrutinygrowth as well as 	 of revenuethe 	 physical progress of 	 schemesto 	 further improve implementation will help
performance.taking steps to 	 The GOI isensure a steady supply ofparticularly 	 raw materials,alurnnium, from domestic and foreign sourcesavert future problems 	 toof 	a shortage. 
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D. 	 Project Economic Analysis
 

The project's economic costs measured
are 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 economy,
the namely develop­
ment of the rural sector, and capital and foreign 
 exchange
savings. This ecnornic 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 ra.ther than
diesel oil for powering tubewells, flour mills, rice 
mills, oil expellers, saw mills; etc. 

--	 the economic savings usingof electricity rather than 
kerosene for lighting. 

The economic lifetime of andequipment 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 7:apital in 
India. 

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

2. Methodolo -r
 

he essence of this economic analysis is based 
on the cost
 
sa,,injs attributed to electri-"Ication.
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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 M.NP/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 3 years is about Rs.2,800 
(U. S. 5350). Thus, total investment costs of an 'vfNP/SU is 
approximately Rs. 5.6 million (U. S. S700 thousand). Since the 
project envisions a GOI/AID contribution of Rs. 928 million 
(about U.S. $16 million) the project would finance approximately
 
165 schemes comprising 17,000 villages with total population
a 
of about 7.5 million people. 

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 identif5ied. Other cost cornpo­
nencs were revalued in ter.-.s of border prices by using= a standard 
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conversion factor of 0. 87. Unskilled labor was valuedof the market at 75%wage. The weighted conversion factor for this
cost item is 0.96. 

(ii) SEB Onerating and Maintenance Cost:of 80% labor The assumptionand 20% materials content (valuedwage rate at the shadowand using standard conversion factor) yields
weighted conversion a
 
factor of 0. 70. 

(iii) Private Cost Saving: Private investmentof diesel fuel and the costand lubricant were valued atremaining comparative border prices, the 
prices 

cost items were converted to border
by using the standard conversion
market wage ratio for 
factor and the shadow/rural unskilled labor (0. 5). The weightedconversion factor is 0.88. 

4. EnergySalesForecast 

Energy sale projections were disaggregatedconsumers. byForecasts class offor energy sales for residential,cultural, commercial, agri­industrial, and street lightsyear 30. The throughvolume of sales washouseholds, irrigation 
based on the number ofpumps, commercial shops, industrialunits, and street lights in each village. 

Since REC reports show that by the endthe av-er.ge number of the fiith yearof connections per MNP/SUthe analysis estimates is 2, 000, andfinancing of 165 schemes,contemplates the projecta total of 320, 000 connections during the firstfive years. 

analysis identifiesThe five major categoriesof electric of consumerspower. Based on REC reports, connections aredistributed as follows: 

(a) domestic : 73% 
(b) agricultural : 15%(c) conmercial : 2 
(d) industrial 1 
(e) street lights 

1 
: qI% 

http:av-er.ge
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Phasing of connections is also derived fromThe analysis assumes REC reports.

that during thewill meet 5 percent 
first year, the project 

the second year, 
of projected connections (16,500). During 

10 percent 
the project envisions electrifying an additionalof potential consumers. 

82, 500, and 
On the third year, 25% oron the fourth and fifth years, 30% or 99, 000connections each year.
 

After 
 the fifth year, the analysis assumesrates different growthin connections and energy consumption for each cate­gory of consumers. A comn-rmon characteristicafter year is that15, no additional connections are assumed.The annual growth rate between year 5 and 15 is 5%. 

It should be noted that these are extremelyforecasts. conservativeTypically, the annual rate
rural areas 

of growth of demand inis bet-ween 10 percentElectrification, and 20 percent (RuralWorld Bank Paper, October 1975).even Noreover,though literature research indicates average that in rural areaslevels of consumption are around 1,000 kilowatt­hours per consumer per year, in our forecast,domestic neitherconsumers nor corrnercial consumershalf reach one­of that consumption level by year 30. Finally becauseof lack of adequate data, no attempt waspower demand growth 
made to forecastin public servicesfacilities, educational 
(such as healthcare

institutions, goverrn..ent buildings, etc.) 

5. Proiect Costs
 

All the resources, 
 both physical and human, thatinto the construction will goand operation of ihe project,identified have beenand quantified. In this analy,.:is, the relevantare not coststhe financial costs of generating, expanding,operating andthe systems to meet the demn nd, but the incrementalcosts to the economy. 

Investment cost per connection in a tn'pical MNP/SUis estimated schemeat Rs.2,300 (U.S. 5350) curing the first fiveAdditional invest years.ent cost beyond the first fivej'-.S. S13.75) per zonnect on. 
year is Rs. 150

Operating and maintenance 
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costs (O&M) are estimated at 3 percent of cunulative invest­ment cost. The marginal cost of 	 power, including distribu­tion losses is estimated at 	 Rs. 0.70 (U.S. $0. 9) per KW .The figure includes the calculation of 	future investment cost­required to 	 produce additional power necessary to obtain the 
benefits for the project. 

6. 	 Project Benefits
 

Project benefits consist 
of the following components: 

-- The costs saved usingby 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 Eecicity
 

ndirect benefits to 
 domestic consumers are confined tothe cost saved by 	 not using kerosene for lighting. Frcr. suchsavings were deducted fixed and running costs of 	wiring, fixtures,
and light-bulbs.
 

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

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

r4aking an average of 	 130 KWH per year per connection,the economic benefit of substituting electricitv for 	home light­
ing 	 amounts to Rs.200 (U. 	S. 525). 
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b. Agricultural Consumers - vsDiesel Electricity 

Electricity, in comparison to diesel oil, is a cheapersource of motive power. By switching from diesel oil toelectricity, the cost savings will consist of reduced expendi­tures in energy, maintenance, and capital investment. 

The following parameters were taken to he representa­
tive for India as a whole: 

(1) The average electric irrigation
5 horsepower (HP) (3.75 KW), and is 

pump has a rating of 
used to lift water from 

an open, relatively shallow well. 

(2) In order to achieve the equivalent output of water, itis necessary to install a diesel 
HP 

engine with a somewhat higherrating than an electric motor. On average, for eachof the electric pump, 1.3 
1 HP 

HP of a diesel pump is required. 

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

(4) 7he average number of operating hours per year isabout 800 per pump. While pump utilization in the Indo-Gangeticplains and the north in general armounts to about 1, 300 hoursper year, groundwater shortage restricts use in the Southern
States to about 500 hours. 

(5) Average diesel fuel consumption in a pump is 0. 31liters per HP/hour, lubricant consumption is 0. 03 liters per

HP/hour.
 

The cost differential in favor of electric motors usedfor irrigation purposes is estimated at about Rs.4,000 per 
pump per year (U.S. $500). 

c. Commern a! Consu -aers­ ectriciy vs Kerosene 

The same -ethodology , as that used to compute the costsavings of dor.estiz consumers is inused the case of com--er­
cial consurn.. rs. 
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The average cost savings per connection per year isapproximately Rs.297 (U.S. $37). 

d. Industrial Consumers - Diesel vs Electricity 

The approach to estimate the benefits of using electri­city rather than diesel oil to power the oftype enginesby the small scale agro-industries 
used 

in the project areas, issimilar to that used in the analysis of tubewells. 

The following parameters are assumed to be representa­tive for small village industriej such as rice and flour mills: 

(1) Thn 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 power sources is10 years, of electric sources 15 years. 

(3) The average number of operating hours per unit is
800 hours per year, implving 6,000 KWH 
 per year. 

(4) Fuel consu-mption per HP/hour is the same as thecase of pumps, n.arginal cost of providing electrjci- to therural area is applicable at the same rate inas the pump caserelecting the doninant irrigation consumption pattern at the

substation 
 level. 

Based on current studies, the cost differential in favorof the electric mnotor is about Rs.4,000 per connection 
year (U. S. $500). 

per 

e. Street Lights - Electricity vsKerosene
 

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

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

f. 	 Other Indirect Benefits
 

analysis has demonstrated
This 	 that an 11 percent IERRwill be 	 achieved without 	 quantifying additional indirect bene­fits of rural 	electrification. Had we 	 considered and beenable to 	accurately quantify the value of other indirect 	bene­fits accruing to residential consumers (e.g. the value of thehigher quality of light, the possibilities of engaging on extraand new 	 activities, etc. ); to farmers (e.g. increased agricul­tural yield, decreased unemployment and underemployment,etc. ); 	 and to the industrial sector (e.g. increased laborpruductivity, expansion of industries producing electricalappliances and fixtures, etc.), the internal economic rate ofreturn would have been significantly higher. 
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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 consuner survey - 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 higlhlight on employment generation. 

The Social Soundness Analysis presen:ed 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 socio-econornic studies/evaluations sponsored by 
RE C. 

The survey was conducted by a private Indian research 
organization over three-month period beginning 27,a long December 
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 Advanced (OA) and Ordinary Backward (OB)
schemes, and six each .or the nm Needs Program (.NP'
and the Sze7ially Undeveloped (Sfl loan categories. Existing 
schemes were chosen -or st:dv to understand the nature of current 
benefit dstribut-on patterns that are .o'i-elbe replicated under 
AID-financed sc'nem-es. 

I/ See Annex K for Terms of Reference for the survey. 
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2. The Rural Conmunit in India 
Indian rural communities are characterizedsitY in population bysize, resource great diver­availability,level of economic land holdings,development. and 

is the basic unit ofjoint family household 
The rural societywhere traditionaladhered socialto, economic modes areactivities organized,managed, and religious political relationspreceptsthe predominant occupation 
transmitted. Agriculture isin whichis engaged. Poverty prevails 

over 707 of the population
incenters large concentrations.are few in number, so Health 

facilities. schools andNutrition are educationalis pooravailable and drinking waterwithin easy walking is not alwaysdistance.income landless laborers Large numbers of lowexist alongsideand marginal farmers. the not better-off smallThese farmersconstraints faceto increasing severe agro-climaticagricultural production.long neglected Tribal groups,by the development processagricultural farm land whereconditions are the least favorable. 

3. Rural Development inIndia 

a. The finimurm Needs Program
 

In recent 
years, the GOItion and resources has been focussingon India's its atten­
terized as 

most backward ruralhaving low areas charac­agricult-aral
unemnployed Productivity, largeand numberslow incone levels.development The GOI has 

of 
strategy for devised a ruraladdressingexemplified these problerns,by the M[inimumn as bestNeedsThis strategy Program createdis based in 1974.on the objectivesof living of raisingin these the standardareas relativeIn the GOI's view, 

to the more advanced areas.the m-eans by whichbe accomplished these objectives canare by increasing bestthe amountsthe central of fundsGOI budget fromto those states poor in resourcesbackward forarea development.
 

Under 
 the Minirur 
nave been Needs Program,targeted a numberfor attention. of sectors
rural roads, These include heayth,schools, nutriionand electrification. The development approach'Outs enphasis or, creata the i:nfrastru.cture recuired to attain eac. 
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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'sgoal of universal primary education; markets for plannedincreased agricultural productivity can be reached by developing
a rural road syste m; for agricultural development, electrifica­tion is viewed by the GOI and State Governments as the primaryenerry source for accelerating the rate of production and for
the creation of small-scale agro-based rural 
industries. Increased
incormes and emplcyment generation are expected to result from
 
this productive e--phasis. 

b. Other Development Prozrams and Agencies 

ln keeping with policyits orientation of developing thebackward areas, the GOI established about the same time that
'Mini-n.the eeds Program was being created a number ofother programs and agencies designed to complement the .inimumNeeds Program.. They alsoare area-based, are targeted tocertain poorer seg..ents of the rural population; and focus primarilyon rernov-n resource constraints to increasing agricultural roducti­vity. W",ith the mossible exception of the Command 
 Area Develo o­ment (2 orog ra., vhich emp hasizes the developmrnent surface waterirri:it:zn :c:pntal, the other eff-r:s as embodiec - e " " --- Pr_.eA(DPAP) and *e T-ribal DeveLonmen: Plandepend e.:i> on the provisiOn c7 electricity for ther success. 

. . . -r 's e.has ized as a key comocnent inaZrcu-1r_ :ae=ve 'cnpentzans under these ast t-.vo -roz-=rs.Their orozrams are orienred theto less well-off, n-i- .arily theune.c-' ove, and the smal-l and marginal farner. Uner theseprogzazns, s-uos..s ('administered bv separate or-.nizaticns) areavailable for assisting these groups, The Sr.all Fare_-zment Agenc-7 (S-DA) and Tribalthe Deve'nent A-encv 7DA)provide :echnical assistance to their client groups in far.--levelproiect formulation anc :oordinate v'h localthe extension servicefor su-n/ies and e.-mperw e i. addition to adninistering a nrora-nof s:bsidies unde the SF- - all and margi-al fa--ers are 
_L:zi -e1 1 i- : r --- it2i :cr examle)

~ :. r 
o stsri s ucs .i.oe r = r pu ---- t s , -"o re .-.M=se l. - = 

" 
=.fore--: 3a: 



-43-


The Agricultural Refinance and Development Corporation(ARDC) is another organization that has a rural developmentfocus. Approximately 707 of its lending program has an emphasis'on groundwater irrigation development,
is channelled and 50% of this lendingto small farmers for the purchase of mostly electri­
cal pumpsets. 

The above programs complement the activitiesby givi ig poorer, of RECsmall farmers assistance in taking advantage ofthe 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 thanhalf (34%) of the 831 persons interviewed were using electricityand 11% reported they had an application on file and were there­fore considered potential consumers. Several of the non-consumers(27%) said they were interested in electrification but faced financialconstraints for obtaining a connection while a veryof small minority8o claimed no interest in electricityv whatsoever.group felt electricity was essential 
Sone in thisnot to their well-being and stillothers expressed a fear of accidents for not wanting electricity.The majority (62"%) of domestic/commercial consumers wereelectricity pri.narily using

for household lighting. Verywent in few membersfor fans, radios, or other electrical applicances. Industrialconnections were made pri.arily for small-scale agro-based (ricehulling for example) industries. 

3. Beneficiaries and Benefit Distribution
 

Within 

will the 

the group using electricity, agricultural consumersgain most from the savings that accrue to electricitydiesel. They theare primary consumers 
over 

of electricity as indi­cated by REC figures which show that agricultural connectionsaccount for an estimated 60-70% of the total connected loadschemne. in aDomestic connections are the highest (approximately 707)but energy used represents about 20"' ain scheme. Other benefi­ciaries include the landless or the near landless who -ill find 



-44­
employment generated by intensive agricultureby electrified irrigation made possiblesystems. To a lesserment potential degree employ.for these groups will be created by the growthof small-scale industries. 

In terms of the distribution of benefits,MNP and SU AID supportedschemes are expected to replicatereflected in the patternsthe survey and .summarized below in Tables 1, 2and 3. 

By adjusting the ILO poverty lineprices) to reflect ($175 per capita at 19721979 prices in India, the povertyup to $300 per capita which approximates 
line moves 

the poor majority the AID definition ofusing current prices as aper capita guideline. Thefigure is equivalent $300to Rs. 12, 000household a year for an averageof five persons. Viewed in this 'context, tablethat a significant I showsnumber (79%lo) of households using electricityb-eluw this poverty level. If fall 
capita (or Rs.4,000 

the Indian poverty line of $100 perper family per year) is used,than 507o of the slightly lessconsumers receiving electricitythis level. would fall belowBased on the above
is expected findings in existing schemes,
that a predominant population it
 
the AID of the beneficiariessupported ofproject will be within the AID definition of thepoor majority. 

Table I - Income Distribution Patterns Amona lectri­
cit Usersby Household Income
 

Incone (Rs.) 
 Electrici- Users L0 of total Cum. % 
Less than 2,000 
2001 - 3000 

50 11 11 
57
3001 13
5000 24
113
5001 - 257000 49

70
7001 - 10,000 16 65 

10,000 - 15,000 
64 14 7954
Above 15,000 12 9138 9 100 

Total 446 100 
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Using land holdings as a measure of distribution spread,the survey findings show that 52% of all farmers who haveelectricity own land of less than 4 hectares, and most (96%7)were owner cultivators. Broken down by MINP and SU schemesthe data reflect that in both types of schemes a majorityagricultural users also of thehave holdings of less than 4 hetares.In MNP areas the number of such owners represented 61% ofall landowners, and in SU areas, the figure was slightly lessat 58%. See tables 2 and 3 below for land holding distribution 
patterns.
 

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

Holdings (Hectares) Electricity Users %7of Total Cum % 
Below 1 7 31 - 2 3

47 232 - 264 
 52 
 26
4 -6 52
29 14 666 - 10 34 17Above 10 83
34 17 100 

Total 203 100
 

Table 3 - Land Holding Distribution by Scheme Among
Electricity Users (Agricultural)Holdings(Hectares) OA OB Su MNP Total 

PelowI 1 1 3 2 7 
S25 
 13 10 192 -4 4714 9 16 13 524 -6 7 9 7 6 296 -10 11 9 5Above 10 9 34

12, 6 9 7 34 

50 47 5Z0 56 203 
As revealed by the data, very Zew farmers owning less than1 hectare went in for electricij. Ln light of this fdnthesurvey cor:udes that (and this is corniirr-ed by 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 appli­an 
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 one-third) agricultural consumers
 
received a connection 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 
connection to procedural delays on the nart of officials. The delays, 
however, particularly with regard to agricultural groups, were 
experienced irresoective of size of land holding, according to the 
survey. 

b. Affordabilitv of Electricity 

Connections of whatever type and charges for electricity, 
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 enm.phasi.s placed on agricultural production as a means 
to raising incomes and generating employment. The connection 
charges gary from state to state and in the amounts each SEB is 
willing to absorb as a subsidy to their consurmer. .ost states 
share a part of the total cost cf connections with their prospective 
consumers. Connection costs within states rnay var- de.oendina on 
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the type of consumer service required and for agriculturalconsumers, with the distance of their pumpsets from theservice line (See -Annex G. 2). Although limited data is avail­able on this subject, it is 
 generally acknowledged that the costsof a connection do not impose a major constraint in applyingfor electricity where other factors make the service economicallyand socially attractive. This was pointed out theby survey whichshowed that for purposes of household lighting, most domestic/commercial users of electricity were able to finance the costsof a connection from their own resources. Although the surveydid riot explicitly make the same conclusions for agriculturalconsumers, the same assertion may madebe in light of the lowcosts charged for agricultural connections. These costs rangefrom a low of Rs. 360 ($45) in Andhra Pradesh to a high ofRs.1,250 ($156) in Rajasthan. In Andhra Pradesh, the consumer'scontribution is only Rs.125 ($16) while in Rajasthan it ais littleover half. Given the number of agricultural users below the 4hectare level the implicit assumption is that the connection costs are affordable for smaller landowners. 

The question of affordability also arises in connectionwith energy rates charged. The tariffs for agricultural groupsin all states are lower thethan costs of providing service, and
by all accounts, is affordable by wealthy and poor groups 
 alike.The low charges reflect a strong policy orientation by StateGovernments towards the agricultural sector on which developmentprimarily rests. This ratelow policy 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 approxi­mately-.I Rs. per kilowatt hour or approximately 2 cents. To
help curb SEB losses to the agricultural sector, 
 the charges forother consumer groups (domestic/commercial, etc.) are set at amuch higher rate, and it is these consumers who subsidize ineffect the rates extended to agricultural users (See Annex G.1).Very clearly State Governments prefer to maintain their presentrate structures, as it is one way of reaching the economicallyweaker far-n groups to increase their production and to raiseincomes and epn-loyment levels. Other incentives are the lowfertilizer rates made available and the similarly low surface 
irrigation water rates. 
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Once again given the income levels and farm sizeholdings of RE consumers examined in 	the survey, it may beconcluded that existing rates as well as 	 connection chargesdo not preclude 	 ­the use of electricity by small farm hold-ers
and 	 lower income groups.
 

In her paper for 
PPC titled "Rural InfrastructureProjects: Electrification", Judith Tendler makes a strong casefor 	low agricultural rates in developing countries faced withseriou6 unemployment problems. Since increased productivitycan 	 alleviate th,>e problems, low cost energy to thesector would 	 farmbe 	 one incentive for increasing the 	 productiveand generating employment 	
base 

in the process. 

c. 	 Institutional Finance
 

A farmer owning less 4
than hectares and 	 willing toinvest in groundwater irrigation usually
financing unlike domestic users, 

has to resort to external 
tional 

and does so mostly from institu­sources. The survey indicated that of those borrowing,65% use established institutional sources including developmentbanks, commercial banks, and cooperative societies.rest, 18% 	 Of thewere shown to borrow frcm unreported sources, 4%Irom friends and relatives, and 	 only 8% turned to 	money lenders;5% 	of the borrowers did not make any response. 

7. L-noact of Eletr4fiication 

a. 	 Agricultural
 

The survey

brought 	

pointed out several agricultural changesabout as the result of electricity. These are 	as follows: 

(1) 	 a decline in the number of traditional sources ofirrigation - village tanks or ponds - in favor of groundwaterresources evident by the number of wells dug thewith advent ofelectrification. 

(2) 	 an increase in the number of irrigated acreage al­though it notis alwavs possible to isolate electrification's rolein 	 this development. 
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(3) the replacement of traditional lift irrigationby electrical pumpsets; for 
systems

example, in some areas, persianwheels were longerno in use. 

(4) a decline in the number20%; of diesel pumpsets byfarmers noted that aboutelectrical sets were preferable becauseof their cheaper operating and maintenance costs compared to
diesel pumps. 

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

b. Employment Generation
 

The time allotted 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 focusof a previous REC-sponsored study titled, "Impact of Electrifica­tion on Rural Industrial Development" undertaken by the
Industry Extension Training Institute, Hyderabad (1976). 
Small
 

study showed a dramatic increase 
That
 

units that were 
in the number of industrialestablished after the advent of electricity; incertain villages, the increase was five-fold. What thisconveyed, studyand corroborated by the limited findingsfinanced survey, of the AID­was that on the average, anoroximateivare 2 jobscreated as a consequence of small industry developmentone usually for the ­entrepreneur and the other for an assistant. 

Data on on-farm increases in employment attributableto electrification are not final. A complete picture ofof electrification the effectsin this sector should be available oncestudy REC'sof electricity's overall employment impact (direct anddirect) is concluded, expected 
in­

by this August.available reflects employment generation 
What data is 

as a result of irrigation.On the average, labor demands increase fromhectare per year for 
70 man days per 

man 
dryland agriculture to approxinately 200days under irrigated conditions. This irm.lies an increaseof about 200" on a per hectare basis in labor require-ents. 
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While additional data needs to be developed andanalyzed on the employment generation impact of the REprogram, it is clear that the strategy of the GOI is to utilizepotential of rural electrificationthe to increase employmentand production of the poor, the so-called ''forward linkages".As for employment- creating local procurement or so-called
 

if
'backward linkages", local suppliers are expected
not, all of the awards under to win most, 
the 

this and the IDA project. To
extent the program is accelerated through more rapid
expansion 
 from donor financing, increased employment shouldresult from both forward and backward linkages. 

8. Quality of Life Changes 

Of all the respondents asked, most (91%) said that streetlights were a of forsource benefit a number of reasons relatedto security, aesthetic value, and business, since shopkeeperscould now stay open late hours. A number of consumers alsoclaimed that electrification also brought about life style changessuch as greater time spent in the evening on a number of activi­ties ranging from reading to business. In other studies relatedto the intangible benefits of electrification, electrification meantincreased use of the media and hence a wider disseminationinformation and culture than before. A dramatic example 
of 

ofthis consequence of electrification is cited in a separate studyof two tribal villages in Andhra Pradesh where movie theaterscame into existence at the initiative of local villagers. How­ever, electricitr is not without its drawbacks for a small m-noriltoof villages surveyed. The most f-equent> - cited disadvantagewas based on respondents' fear of accidents. Several complainedof 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
will 
 find increased em-ploynent opportunities provided through
they
 

irrigated agriculture. Under 
 another AID-financed irrigation project,Gujarat Medi=u irrlgation, G-ujarat State officials esti.ated that30-601) of agricultural labor used in producing rice, wheat, and "arais )ro i.ded by wormen. Increased food production hence inco.zne shouldincrease nutrition and health or all members. Higher :nco.emay a-so mean purcna se of better-quality consumer goods, particularlyclothes and for women an increased abilitv for their participation inreligious pilgrimagres and 7festivals. 
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F. Environmental Assessment - Sunmnary 

The approach to examining the environmental impact ofIndia's rural electrification program has been undertakenagainst the backdrop of a widely-scattered, country-wide,going program concentrating on groundwater 
on­

irrigation of smallunits as the principal project objective. This backdropdescribed is fullyin other parts of the PP and needs no elaborationhere. In view of the nature of this program, the Missionconsidered that the most effective way to focus key decisionmakers on potential environmental issues was to requestprime agency involved, REC, to directly address 
the 

such issuesthemselves. This approach is consistent with guidelines providedin AIDTO Circular A-22 that 'The environmental assessments'role is to help 'decision-makers' understand likely consequencesof the activities, mitigating actions that mightalternative approaches to the 
be taken, and

end goals. Its purpose is to permitmore informed decisions to be made in the context of the develop.ment priorities of the country". 

Accordingly, a of issues to be addressedlist (See Annex J,Part I) was presented to REC with a request they provideinformation and analysis from their own and other recognizedsources of the impact resulting from the RE program on certainaspects of the environment. Possible issues were developedfrom an examination of the Pakistan and Philippines EAs forrural electrification as well as relevant sections of AID'sEnvironmental Assessment Guidelines Manual. The documentwas further reviewed with AID and consultant environmentalexperts at the Asia Bureau Environmental Seminar held inThailand in December 1978. 

The groups of potential impacts wete identified: 1) impactof project construction (primary); 2) agriculture/irrigation(secondary); and (3) dornestic, commercial, others (secondary).Under each category-, more detailed areas of potential environ­mental impact were identified. It should be noted thatissues alllisted were not necessarily considered to have significant 
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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 groundwaterexpert on manage­
ment, the following summary picture emerges. (Details are 
contained in Annex J, Part II). 

1. Impact of Proiect 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 construction 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 aprove alignments in wooded areas. The imple­
mentation of construction uses traditional transportation routes 
and methods, while pole digging and erection is done manually, 
thus minimizing any adverse impact on the terrain. Thus the 
nature of the oroiect and its inolementation excludes any signifi­
cant disruptive direct imnact on the environment. 

2. Ariculture Irrization 

Frorr. he listing of possible environmental impacts, the 
principal concerns identified were groundwater use and increased 
use of fertilizer and pesticides. Prior to any scheme being 
approved by REC, a certification must be included from a 
competent techanical 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 employment will use existing 
unenm.ployed and undererno.loved persons in the area: thus no 
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Population shifts are 	anticipated.
installation of tubewells 	

Through -the increased 
salinity will 	 the problems

diminish 	 of waterloggingsomewhat 	 andbecausewater table. 	 of a loweringThe electrification 	 of the 
substantial 	 of Purnpsetsdiesel Pumping 	 will replaceand is a cleaner form of 	 energy. 

3. 	 Domestic/Commercial
 

The bulk of power 
 utilizationagricultural 	 in any schemepurposes (60-700). 	 is for
industry will 	 The developmentbe 	 of a of ruralvery small scalethe 	 nature,MNF and 	 particularlySU 	 programs inwhereThus there 	 AID assistanceis 	 no expectation is targeted.of 	any significantpollution, 	 industrialdemand for added infrastructure, qtc. 

None of the 	 above mentionsPositive 	 the substantialenvironmental 	 benefitseffectscularly in the agricultural of rural electrification, 
and 

production 	 parti­
since these 	 and employmentare 	well areasdocumented throughout this project paper. 

One aspect worth reiteratingthe 	 isabove information 	 the process fromand 	 whichconclusionsa 	 continuing were obtained.dialogue 	 Thiswith REC 	 wasthe 	 vaiiousmental 	 on possibleiL pacts 	 environ­of 	 the program.decision- makers 	 It was an attempton 	 an a-ditional to focus
proiect decisions 	 set of concerns in 	 makingAs the abo-,e conclusions demonstrate,impactarrant 	 thethe 	 environmrentadditionalon ste , does not. - ap)pear. t be. e suchc ass todesgnt adiio 	 s tsps ordesign 	 different approachesand irnlenentation. 	 to projectnow developed 	 However,Ln 	 REC that there is an awarenessdialogue 	 can form the basison 	 the subject of a continuingof environmentalwarranted, a 	 reexamination impact such that ifof 	environmentalmade as the program 	 issues can beis 	 carriedagricultural 	 out. The conclusionsand irrigation 	 on thequestionswith an AID groundvater 	 were thoroughly vettedexpert in 	 India on anotherwho corroborated 	 AID projectthe 	 above conclusions. 
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Part 
 IV. Imlemrentation AkrrangerIents 

A. era/Adminisrative Arraements 

1. Proiect Appraisal and Monitorin'a 

Upon the submission of project proposals bymakes an independent of 
SEBs, RECappraisal

mic and financial ea-h project's technical, econo­viability. 
one The appraisal processof the eleven regional offices 

begins at anywith a revewrof project data, of the accuracythe estimates of load growth,criteria the satisfactionfor the kind ofof loan requested,with other development the project's coordinationefforts in i-s area,sufficient the availabilitygroundwater, ofand whether technicalproject purposes (agricultural production) 
design will achieve 

technical analysis focuses 
at minimal cost. Theattention on methodslosses and of reducinmaximizing linehpower and load factors.analysis is designed The financialto examine the project'soperating costs capital needs,and revenues to be generatedreturn of the project. and the financialOn the economicregarding the project area's growth 

sidce, assumptions
 
are questioned.
level reviews Regionalare made by qualified teamsengineers, consistingeconomists, of electrical 

visits and financial analysts who makeis a part of the fieldappraisal process.entire proces3 can At this level thetake anyw-Tvere between three days to one weekdependinz on -he pro'ect o-ooosal. Once the reviewsand LheH re-ion, the proposal are comple­
is sent to REC'san d fonitorina Pro;ect Appraisalapproval, unit for final reviewREC satisfies and approval.

provided itself that guarantees for the
After project

and thal loan arerealistic procurement schedulesto releas'-y the first are made priorinstalment, generallyloan amount depending 30%o or 40'o of theon the type ofare loanL/ Additionalmade once releasesa year for the life of the projecttion that satisfactory but on the condi­pr=gress towardsphysical the project's estimatedtargets as well as load growth is made. Where progress 

/ 40'o fr MINP and SU loans and 307o 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 bidpackage 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 350 million of the AID financing. Such bidswill 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 awards won by non-Lndian
supoliers, 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 procedures for these itemns 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.1. wire and cross arms and represent about
75o of total project costs equivalent to the S8.0 million remainder
of the AID loan. SucH items are grouped in small quantities
spread over a numrber of SEBs. Practically all such bid packages
will be under $100,000. Cost of freight on some of these items
like L. T. cutouts would be extremely high because of their bulk. 
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Almost all items will be provided
Accordingly, by very small suppliers.the Mission has determinedthese thatproject components bidding onshouldsuppliers. be restrictedThis to Indianis consistent with IDA's positionfor the same items under on bidding

their Credit andconsistenc-v for will providethe SEBs in arrangingvarious procurementschemes. for theUSAID will reviewfor this the detailedlocal procurement. procedures
Consistentall with AIDawards will practice,be made to the lowest responsive bidder. 

USAID will not require priorunder approval$100, 000 of contracts(See AIDTO CIRCULAR A-458This 'will include most dated 11/7/78).contracts for items underbidding grouping. the localThe contracting proceduresare well defined of most statesand provide assurancesbidding for competitiveand reasonable prices.
procedures REC will specificallyto be used by approvethe SEBs forMission such contracts.has concluded Thethat theand awards bidding process, evaluationby the SEBs, which are reviewedREC, justifyt and approvedproceeding byon contractsout less thanprior A.D approval. $100,000 with-IDA has also agreed to this proce­dure.
 

-Materials 
 will be procuredfor each state in a single procurementfor a two year actionperiod witheighteen delivery phasedmonths. overThis approachamount is expectedof paper to reducework the(bid documents, etc.) as well asinplermen tatlon rninL, izebottlenecks.
 

Bid documents 
 have been standardizedeligible under by RECthe IDA credit. for statesThe termsin these and conditionsare consistent contained 
USAID with few exceptions,is reviewing to AID requirementsthe general termsassure and conditionsthese will meet and willAID requirements. RECstandardized finalizesbid docurnents the(including bidspecifications, terms, conditions,and price escalation clauses), provides them to 
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SEBs, and in consultation with SEBs makes a final determina.tion of the quantity of materials to be procured.cusses with REC dis-SEBs over a 6 week period,with each usually beginningnew financial year (April 1), all the proceduresand requirements of the procurement process. 

Bids are evaluated according to their responsivenessthe SEB level and are atthen forwarded to REC for itsAID review.and 1REC have agreed
financed 

to a 6 0-day bid period for the AIDmaterial. AID has reviewed and approvedcal specifications the techni­for items
Specifications to be bid in Code 941 countries.for items limited to local procurementpreparation are underand will be subject to AID approval. RECdures proce­will require a 90 day period from the time bids areopened until orders are placed. 

Materials delivered are stored in SEBs'houses central ware­or in regional warehouses 1c pendingof project on the locationsites. To the maximum extent practicable,financed AID­materials will be kept separately in such warehousesby way of AID markings (to be provided to suppliers)transformers, formeters, and containerized conductors.items such Otheras insulators, 
etc., 

L4 T. cutouts, lightning arrestors,however, would be too small in size and numerous topermit any acceptable method of segregation. 
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B. Implementation Plan 

1. 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. Project 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 7anuary 1982. However, R.EC 
ad;vises that it will only be in a position to accept such mate­
rial when received. Hf material provided at the latter part
of the deliver-7 schedule is unacceptable, new bids will have 
.o be issued and phased. This accounts for the establish­
ment of the PACD 13 months after the scheduled last delivery.
It also provides for possible slippage in the proposed schedule. 
Actual utilization of AID financed material on schemes will 
take place in four to six nonths of receipt. 
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C. 	 USAID Administrative Arrangements 

I. 	 Disbursements 

a. 	 Procedures
 

USAID, shortly after execution 
 of 	 the loan agreementwill request from AID/W's Office of 	 Financial ManagementDirect Reimbursement 	 the
Authority (DRA) it 	 will needbursing the 	 for reim-GOI for expenditures eligible under the AID financed

loan.
 

Disbursement 
 procedures have been discussedofficials 	 with RECand will be detailed in an Lmplementation Letter. Ingeneral these procedures will be as follows:
 

SEBs will make 

orders 	

payments to individual suppliers againstplaced. Suppliers' invoices and an SEB certificationpayment is 	 ofthen forwarded to REC/Delhi for its reviewapproval. Based 	 and on 	 its determination, R.EC will makerequest with 	 a formalsupporting documentation to 	 the Ministry of Finance(MOF) for reimbursement under the AID loan. Thethen 	 MOF willrequest reimbursement from AID, supported by documenta­tion required by USAID. On a review of these documents, USAIDwill then approve reimbursements. 

b. 	 Schedule (millions of dollars) 

FYdO FT 81 FY 	82 
 FY 	83 Total 
AID 1 16 31 10 38 

2. 	 Project Monitoring
 

USAID intends to relymostly on 
REC's own proven capabiity forproject monitoring and will coordinate its 	monitoring functionsof 	REC. It is, with thosetherefore, anticipated that field visitsrandorly 	 to severalselected on-going, schemes will be made byrepresentatives. 	 USAIDIt 	 is expected that thistimes a year by Mfission 	
will be undertaken severalc:izials including an eng-ineer who isfa-.iliar wx-ith the technical recuire-nents and other componentsrural electrification 	 -orzrojects. CDYs from--onitorin 	 AID/Wv .or tecl-nicalma also be recuested periodicallr as proiect needs 

wa r ra z:t. 
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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 R.EC'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 
exected 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 collectiaz 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 -n 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-econoric impact studies of electrification. 
n light of the diversity of its loan portfolio, not to nention the 
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socio-cultural and economic characteristics
faces of India, PECa very large and demanding challengeeffects to determineof electricity theon its users. To help meetlenge and to this-chal­provide guidance and to setcreated a priorities, RECCommittee hasfor the Coordination of Research,ment, Evaluation, Develop..and Training called COMCORDET.
 

On 
 purely technical subjects, REC-sponsoredresearch results technicalhave been incorporated into project designand equipment specifications. 

A critical component of the long-term evaluationis REC's impact studies which have 
program 

consultancy been conductedorganizations by privateor academic institutions.invites proposals from REC usuallyone or moreevaluation of these withdesign, implementation and 
regard to

cost as appropriateto priorthe start of each evaluation effort.
 
Over 
 the last ten years, REC-sponsoredtaken place 

17 studies haveon a variety of topics toelectrification. determine the impact ofSeveral of these havecial aspects of 
been related to the finan­rural electrification schemes,effect on rural industrial others to thegrowth, andcost aspects of selected 
still others on tht benefit/schemes. In recentformulated years,studies REC hasthat focus on the distributiongained from electrification, of benefits

in direct response-O.'s interest to the centralin this aspect of development.ten-month Currentlylong study aof the employment effects of ruralelectrification is in process. 

Given the geographical constraintsprogram poses that a large nation-widefor evaluation efforts,the scope of its study 
REC has generally limitedto selected statesthat represent a region and 

(four or five at a time)to a manageable(generally number of schemesfour per state)
the extent possible, 

for in-depth study. These studies, tomake comparisons between non-electrifiedand electrified villages. 
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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 ofvillages, 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 occupation, etc. 
(8) infrastructure and social facilities (9) scope of special
development programs in blockthe and (l0)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
 
comoonent of evaluations, 
 REC is also very much aware of the
socIal ramifications 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
(Z) changes in social structure and family patterns (3) changes
in property ownership (4) changes in agricultural practices, 
and so on. 

The Research and Evaluation Unitt officials sensitives are 
to AID's requirements regarding project evaluation. Accordingly 
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they welcome any input (if USAID deems 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 steFr up program 
for the future, funds are
 
expected to be av-, 
 9. Such money comes out of REC's
 
overall operating bi- and are made available upon the
 
COMCORDET's 
 deci. , 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
 
scheme s.
 

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. 

- Procedures .or procurement of ecuipment and naterial 
restricted to local bidding. 
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2. 	 Covenants
 

Funds will be relent by 
 REC only to those StateElectricity Boards which are eligible for 	 IDA financing ofrural electrification schemes*. 

These include those State Electricity Boards whoseearnings enable them to 	 meet a 9.51% rate of returnon 	 assets (as 	defined by IDA) and any other SEBswhose State Government agrees to provide it a subsidyfor 	 rural electrification losses either to 	 their fullextent or to 	 the extent required to meet the 9.5% rateof return, whichever is lower. 
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RURAL ELECTRIFICATION PROJECT 

The Technical Division of REC comprises four cells, each underthe charge of a Chief Engineer. Three of these, two at the HeadOffice 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, the atone of cells the head office is entrusted with thework of utilization of the IDA andCredit assisting the SEBs in purchas­ing the materials under the Credit through International CompetitiveBidding and the other cell assists the Electricity Boards thein trainingof RE personnel. The fourth cell is entrusted with the work of SystemImprovement, Research, Development and Standardi2ation. The standardi­zation work comprises formulation of specifications of materials and
equipnent used rural
in electrification and standardization of construc­
tion practices.
 

- .e Proiect A-raisaL and Monitoring (PAM) Division is responsible
for !he following functions: 

(1) Pre-sanction economic appraisal of RZ projects ('providing team­support to the Technical and Finance Division in project appraisal). 

(2) Coordination between SEBs theand other developmental agencies
at the State and Project level as well as direct coordination orREC with the other concerned developrmental agencies. 

(3) Current evaluation and review of the progress of REthe projects. 

(4) Performance audit of the accounts of the projects financed by R.ECat their inplernentation stage and also providing team support to 
the Technical Monitorin'g Cell. 

(5) General Admnnnistration work of the Corporation. 

hePlanni, E-- luatano. P.esearchDivision is res.onsible .Orcarr-ring ou- perszecti-.-e e;-aiua:ion studies on 'he performance of pro;ec:sand the eoail i.r..ac -of ?- p-ro-ects on the rural econom.v as a , "ol'.This .ivision is also responsible for the11,': apzplied researcn
ev'.aua-ion studies sponsored by the Corpora:ion. 
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The Finance Division comprises the following units: 
(1) The Loans Unit naintains the accounts of disbursements of loans. 
(2) The Bills Unit deals with bills of the expenditure of REC. 
(31 The Internal Audit Unit does the internal audit of the accounts of REC.
'4) The Commercial Accounts Unit prepares financial statementsrequired asby the Statute. 
(3) The Pre-sanction Apraisal Unit examinesof projects the financial viabilityat the pre-sanctionfurnished in stage in the light ofthe project reports the databy the SEBsto the Technical and provides supportand PAM Divisions in project appraisal.

(6) The Cost Verification Unit is responsible
data for ve'ifcationof rural electrification of costprojects andrural electrification cost

projects in respect 
of power applied toof each State Electricity

Boa rd.
 

TheCooeracive 
 rganization& Planning Division.or organization is responsibleand develonment
>cking after of rural electric :oooerativesthe loan operations besides 
a1so holds of these cooperatives.charge of personnel This Divisionadministrat;on,b ci v.-. besides information and 

The Corr.n-onServicesse:.-vices to ai; the T-" hConsultancvt Unisof Divisiont o I- orovidesthe Corporation.-ato7- e e snecial
1i) ,Vaer These services .op

Resources includeIspecia ised informationRural Industries, (iiil Data Bank 
on ground water, etc.), 

ordination of and information System, (iv) Co-Training Prograznrnes and (v) Internal and ExternalConsultancy. 
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INDIA - RURAL ELECTRIFICATION 
CERTIFrCATION PURSUANT TO SECTION 611 (e) OF THEFOREIGN ASSISTANCE ACT OF 1961, AS A-MENDED 

I, John L. Withers, principal officer of Agencythe for 

International Development in India, having taken into account 

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. 

/,
 

JohnmiL. Withers, Mission Director 
USAID! India 

Date 
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Host Country Request 

To be provided prior to Project Authorization 
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4. THE PP SHOULD BE 3PECIFIC ON-HOW AID FUNDS WILL BE 
CHANNELED TO INDIVIDUAL RE SCHEMES, I. E., HOW FUNDS CAN BE 
TRA-kCKED. PP SHOULD SHOW WHETHER AID FUNDS WILL BE PART OF 
A GENERAL BUDGET FOR SUPPORT OF THE BACXWARD AREAS PROGRAM 
OR WHETHER SPECIFIC PROJECTS WILL BE IDENTIFIED FOR AID 
PARTICIPATION. 

5', PID PROPOSED AN AID CONTRIBUTION OF DOLS 82 %!ILLIION 

CU CF TOTAL PROJECC OF 126 MILLION, IE., PROJECT CONTRI-
BUTIOC: OF 65 PERCENT. APAC CONCLUDED THAT AID CONTRIBUTION 
SHOULD NOT EXCEED FIFTY PERCENT. THU:S, LEVEL PROPOSED IN 
PP SHOULD IEFLECT A FIFTY PERCENT LIMIT 0\ AID'S CONTRIBU-
TION TO OVERALL PROJECT, OR NOT MORE THAN DOLS 63 MILLION 
IF CUR ,E,T ESTIMAL-TES HOLD, INCLUDING DOLS 58 MILLION IN CP 
FOR FY 70. VANCE 

UNCLASSI :_E D
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RURAL ELECTRIFOCATION PROJECT 

Types of Schemes Financed by REC 

(i) Area S chernes: 

Ordinary Advanced (CA) - Electrification of groups of villages 
in economically advanced areas. 

Ordinary Backward (OB) - Electrification of groups of villages 
in somewhat less advanced areas. 

Specially Underdeveloped (SU) - Electrification of groups ofvillages in ecoromically backward 
areas. 

Rural Cooperative Societies (OC) - Electrification of groups of 
villages joined in a cooperative 
system. 

Mini Growth Centers (MG) - Electrification of several villages 
around a market town
 

Mni Health Centers (.L-) -
 Electrification of several villages 
around a town with health center.

Minimum Needs Program (MNP) - Electrification of groups of 
villages out of a special C-CI fundearmarked for specific backward 
areas. 

i) SoecialConsumeCategory Scheme: 

Mvfini Industrial (MvI) - Connection of village industry in a 
group of villages. 

Mini Industrial Estate (NME) - Connection of small and 
nedium industry in a rural 
industrial estate.
 

Mini Farm 
 !%F - Connection of irrigation zumps in a grouo,ofvillages. 
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Mini Farm - Lift Irrigation (MF-LI) - ',4F connection for lift 
irrigation only. 

Harijan Bastis (HB) - Electrification of lower caste settlei'.ents. 

Special Loan - Induitry (SPI) - Connec:-ion of small and mrediurn 
industry i. iral industrial estates 
(will replace MI and M.E)
 

Special Loan 
 Agriculture (SPA) - Conne-tion of irrigation 
pumps ;r groups of viliages, co-financed 
by other institutions (. will replace
 
MF and M3F-LI).
 

ii) 
 Svstem Imrovement and Reinforcement Schemes: 

Spe,._al Transmission (ST) - Transrnissio. :, s to serve 
scheme and non-scheme areas in specific 
districts. 

Special System Loan (SS) - System improvement by capacity 
increa, and reinforcement of distri­
bution system.. 

Special Loans iSL) - Financing workshop and production 

facilities for SEBs. 
System l -. rov-ement (S1) - Replacing 55 due to the creation of 

a seoarate fund by GOT.
 
Low Tension Capacitors ,LT) 
 - inst-'lation of capacitors in a 

defined schene area. 

lv) 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,
ultirnately 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 year. 

The terms of the loans associated with the above scheme 
categories and the viability criteria applied by REC until now are 
set out in Annex E. 2. 



Loan Normal Financial 
CateRory Outlay 

Il. In millions) 

4/ 

CA 7.5 -8.0 


OB 7.5 -8.0 

OC 15.0 

S/

ST/AB61 15.0.0 
STIAA I5.0*e 

aEC LOANS -

Period of Loan 

20 years 

2 5 years 

30 years 

12 years 
10 years 

INDIA 
RURAL EIECTRIICA'ION ilii'.cT 

RURAL ELECTRIFICATIO (CRIP'ORATION LTD. 
LENDING TERMS AI) FINANCIAL CRITFRIA A- OF OCTOBER .1978 

Interest RatJ-T 
Period 7. Grace 

Period 

I eorIlls 
Repayn rnt 
Period 

Minimiu, 
Year 
(at the '.nd of) 

R-.tmr-
'et 

For 
/ ;ro.R. 

t,.,." 

Years Years 

st 5 yr. 

6-10 yrs 
11- 15 yrs 

7.50 

8.00 
8.50 

5 15 5th 

7th 
1 5th 

(2%) 

flE 
3.5% 

z0%0. 

16-20 yrs 9.50 
or 

11-15 yrs 8.00 If repayment in 15 yrs.lt 5 yrs 7.00 5 Z0 5th (3.5%) 15%6 -10yrs 7.50 1 0th BE11-15 yrs 8.00 20th 3.5% 
16-20 yrs 8.50 
21-25 yr. 9.50 

or 
16-20 yrs 8.00 If repayment In 20 yrs.1st 5 yrs 4.25 5 Z5 No specific criteria hNt in aqsesiing6-10 yrs 5.25 viability, the minimum standard11-15 yrs 6.25 applicable to backward arpas are1 6 -20 yrs 7.25 kept In view. 
21-25 yr. 8.25 
26
 -30 yrs 9.25


1-12 yrs 8.00 Z 10 7th BE Serve anI-I0 yra 8..00 2 8 5th BE bas for RE 
or 

Schemes costing not 
less than the co.t of ST schenie 
in MNP aras and not less than 
twice the cnt n S'T' heinies in 
other than MNPJ a rexs before 
the end of the- i,,n period Ir 
both capae. 

http:ilii'.cT
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RR INDIA 
RURALI.ECTI 1-ICAT ION PRO IECT 

RURAL ELFCTRIFICA TION COIRPOIVATION LTD.REC LOANS - LENDING TERMS ANDFFNAtICIAL CRITERIAAS OF OCTOBER, 1978 
Loan Normal Financial Period of Loan Interest Ratell LonTt'rTCatego ry -llay Miniumw ReTlirn For ,,jePeriod n milions)Year T ra e - l -yRra. t .. .........
Its. in millions) Nt- (r~

Period' Period (at the end of)
SU 7.5 - 8.0 3 0 years Year.Ist 5 yr. 6.25 5 Yearse25 7th (6%) I0% 

6-10 yra 6.50 1.5th BE1 -15 yrn 6.75 25th 3.5% 
16
-20 yrs 7.50 
ZI -25 yrs 8.50 

3
25- 0 yrs 9.50 
or 

21 -25 yrsSS 7.5 7.50 If repayment8 years in 25 yrs.1-8 yrs 8.00 1 7/7Mr. 1.0 - 1.5 5th 3.5%Terms and Conditions for transmission portionMH 1.0 - 1.5 are same am applicable to STCategory (except in MNP area. in statesMl 1.0 - 1.5 having{ provision for transmissionwhich will be governed by MNP terms and conditions,). For area portion terms
and conditions are the same anthe case may be. 

applicable to OA/OB/SU/MNP category as
ME 1.5 10 years 
 1-10 yrs 8.03 2MF I.5 8 2nd -l0 years 15%1-I0 yrs 8.00 zMF(LI) Z. 5 8 Znd10 years 10%I -10 yrs 8.00 2 8AiPS O.5 - 1.0 2nd - 20%10 years lot 5 yrs 4.25 26-1 0 yro 86.25AL:PPA 2.0 Z years or less 1 -2 yrn 7.75
AL:APP 2ndI year 

2 10%I yr 11.00UNP(TIHD) 7.S - 8.0 1 ­30 years lot-l0 yr. 6. GO 5 25 7th 6 
( j) or I O% 

! 1-20 yrs 6.50 1 5th BEZl -30 yrm 7.25 2_'th 
 3.5% 
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INDIA 

RURAL ELECTfrIFICATION PitorrcT
RURA. ELECTRIFICA TION C "R.'CRA"IONREC LON LENDING TERMS AND 

LTD. 
A ITE A! oFQQQIER- -197

Loan Normal Financial Period of Loan Interest Rat'l Loan Terms/ Minimum it.lrnC a te g o r y Cu t l a y et For IIrtp, IY eaci . " in rniions) PeriodR GracePeriod epayment YearPorioj
MNP(O) 7. 5 - 8.0 (at the end of)* 30 years let-10 yrn 6.00 Years Year*5 Z5 5th I10%21-30 yre11-20 yr. 6.507.25
RMNP 1%th7 5 - 8.0 BE30 years lot-10 yro 

25th 3. 5%6.00 5 25 7th (6%) or 10%!I 1-20 yre 6.50 
15thSL BE5 .. years 21-30 yrs 7.25 25th

Syears I -5 yr. 
3.5% 

HB 8.00 ­1. $" 5 vI0S yearsLT 9.0 I-15 yrSi 9. 0 5 years 1-5 yrn .00 65SPA(I) 14 years 8.00 -53.0 I -14 yr. 9.258 year* 1I-8 yre 2 10 iRo viability criteria Ptipiplated.9. 00 7thS PA (Z) !.5 - 5.0 2 6 1 7.%14 you r* 2nd1-14 yre 9.00 2 1 0%12SPI(l) 2.5 4th 10768 years 1 -8 yr.SPI(Z) 4.0 9.25 2 614 yearsa 2nd1-14 yr. 9.25 2 - 15%
12 4th - 15% 

NOTEz 

I_ T Interest rate*Repayment shown are inclusivIs by equal installmeir the rebate of 1/4%ofof principal. allowed for prompt repayment.Iguarantee. In all cases state governments areI4 respect of the reqfiiredto furnish full and unconditional 
3/ Net return n,eans ths 

payment of interest and repayment of the principal by th,. State Electricity BFnarde/Co-onprativ-,.ratio of ooerating revenuestotal Investment. (after providing for operatingFigures in braclets indicate negative exensem IncJOuding. depreciation andreturns. intereet) toBE means Break Even.4, Direct loan assist tnce from REC is restricted to 60% of the project cost of thedistrict In 'AA' 2nd and subseoquent 'OA' schemes from theS ste. qa.neST projects in *AB' states.E I.e., states at or below the all India level of rural elertrification.ST projects In 'AA' states, I.*.. states at or above the al" India- Do*. not apply to the 'SS' level of rural el"-trification.schemes aimed at pro, 'in- adeauate power supply to the Rural Electric Co-operatives atat prTer voltage. It kv bis 
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RFC 

iNDIA 

RURAL ELECTRIFICATION 'iz r) Y(,'rRURAL ELECTRIFICATlO4 C 6 )i:i)1,Q-LTD. 
LOANS -LENDING TERMS AND FINANCIAL C7RIERIA AS Or OCTOf(BER, 1978 

PajI..4 

NOT 

* 

#0 

S (Contd): 

For only OA/OB/SU/MNP loant%, gross return is adopted for determining the viability In the initial stages of theproject; the second and subsequent stages of viability is determined on the ba.is of net return. 

Direct loan assistance from REC Is restricted to 80% of the p.oject cost except In the case of MNP areas. Mini Projectareas and areas of operation of Rural Electric t-o-operative Societies. 
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Project LOGCAL
PROJECT DFSIN SUMMARY
D"S[CN
Title & Number: Rural Electrification ) 	 Life of Project:386-0462 
 From FT 79 to 	FT
. arrative surnary f8l 

bciryeiii Total Ur.fndingProgram or Sector __lenof 	 58 -mllionCoa1L The aaures of Coal 	 riAchDate;et: 	 7i cbroader objective 
to 	which this 
 . Accelerated 	 Aero........
Increofe in 	 fortant vingtonig. 	prod. I. ........
RC 
 tn 
 . COt mantana
7
project contributes ton/ 
n rrt. 	

price pol-iea favraip. to frmra.2. Expand employment opportuni- over 	 Innd pr-ductn -.I.ncrase Production/income normal2. 	Accelerated 
Income growth some-
ties to 	 byidls301.mfvoalgrowth
rural 
area.. 	 In 
scheme
what higher than growth firan 	 rather
In 	ag.prod. than labor displacing.
 
3. 	Agricuitural input, t ores
 remn 
at 	raaonabl@ rate.
because of Increased 
non-crop agri- -Ctminsn 


cultural actlv!ty.

3. 	Accelerated increases in employment 

rc
 

opportunities 
from irrigated agri­
culture and development of small­roject Purpose-
 Conditions
scale 
 that will
rural Induntrindicate
Provide electrical energy for 
 purpor- isa 	 --­been achieved: 


to "backard" areas.
gO ~~~ ~ 	 ------------­

productive and social ao 
AprSB00 ~ ilgs~ lcrfe
Approx. 17.000y r ~ ~ ~1 REaCvgdstatus
oc End of project villages electrified aneds 

Assfor Inputs
tisral 
 achieving purpose:-,records. 	 such an electric pt~mpots.
1. 	Credit available at
2. 	 affordable r-arm 
for agricul-

Farmers deem Irrigated agricultire economically
Including ! 


50.0oO Pumpaets energized
 f h p

7.0O0 c rclsl connections 


dometic connections 3.Ferrx wiling to
3,000 istrial conet 	
use electrical nray for
2241.000
ion Irrigation. 

1.(yp nd eet li33 )30.0Ws stTr 	 5.atit ht00 	 1.oAIDeotiio Conaumer energy rates affordablep.g 4. Pumpootapriced ntreaondblirates.
6. 	Connection charge
L Electrfcton 	 s Affordnble.
Ou pinefr
t 
 i 	 40 KU Projects

Stratdr 	 Magnitude ofProtputs: 1.
oplcfo25S 	 REG records
projectsasu 


Asumptions for achieving outputs:
 

1. 	Adequate number of feasible sub-projects
2. 	SEE records can be

identifi d.
I . ! 


I r mg e~tcl 2. SFR
Is e m e t a t i o n T a 	 technical. orgsniztionlIplemntaton Trge 	 and a x p
MiPrem~tSSS and	 a p ab i11i t l adeAID44: 	 eg ! !_e58milin rye ndQuntty:1. 0 	 Assumptio for prvdng _ - _ oo cte2.oecSub-pro.ec	 inputs:Dishursements 	 AID mnitoring
2. _i 	 (Millions US$) 1.
I S5 million *quivel,OrY 2. Sub-project 
O[ provides sufficient funds on timely baes.
Total 8Fy80FY 81
$116 million 	 FY 82 I- 3AID 	 accoutoI L6 
 31 
 10 
 3. G01 vouchers
 

http:Sub-pro.ec


I 
PROECTRURAL ELECTRIFCATION 

1/ 2/AVERAGE RATES . 3 4/FOR AGRICULTURAL-- INDUSTRIAL, COMMERCIAL, DOMESTIC , CONSUMP|TICN 

Rate in Paiseper KWH(Duty/Tax PayabiState Electricity Board e Show, in Brackets)AGRICULTURAL --------.A INDUSTRIAL L-OMMFRCIAL )OM STIV . 
Andh-a Pradesh 19.67 - 32.00- (2.90)
A 

75.00 (2.90) 40.00 (2.0)18.00 - 22.00 (1.00Bihar 57.00 (3.00) 48.00 (1.00)18.00 (0.36) 22.00 (5.00) 50.00Gujarat (0. 080) 40.00 (10.0o)23.81 (1.20) 27.65 (3.30) 30.64 ( 8.40) 30.10 (Harayana 7. 1)8/23.68 24.00 (3.60)Himachal Pradesh 40.00 (11.00) 34.75 (I0.2)9.00 (1.00) 21.84 (2.00) 48.00 ( 1.00) 37.50
Jammu &' Kashmir/Kashmir 10.00 1.00)
(1. 50) 16. 52 (2.48) 38.00 (3.88) 28. 00 3. 08)lunmu 10.00 (1.50) 22.03 (3. 30)Karnataka 38.00 3. 88) 28.00 1 .0R)18.68 (1.00) 18. 65 (4.50) 50.60 44. 50)Kerala 33. 33 46. r013.68 (1.37) 15.00 (1. 50) 38.00 (3.80)Madhya Pradesh 38.33 2. 0)16.00 (2.50) 22.00 (4.00) 40.00Maharashtra (1 0.50) 30.00 9.00122.00 (1.00) 25.00
Moghalaya. (3.25) 40.00 (17.25) 31.00 7.25)14.00 - 17.00 (2. 00) 45.00 ( 2.00)Orissa 40.00 2.0015.00 (2.40) 18.00 (4.70) 31.00Punjab ( 7.10) 28.00 6. 45)12.50 ­ 18.50 (6.48) 40.00Rajasthan (14. 80) 27.00 (14. 37)21.00 - 23.00 (1.00) 50.00Tamil Nadu ( 5.00) 38.00 4 5.00)15.84 5 

/ - 31.00 -6. rO -
Uttar Pradesh / - 1 35.00 .
Z2.06 - 24. 00 (1. 00) 51.00 ( Z.00)West Bengal 41.00 ( 2.00)32.00 (6.00) 32.00 (0.33) 55.00 ( 3.00) 45.00 ( 3.00) 

SOURCE: Average. based on All Indi~yJectric Rate Book (Each State) updated an of March. 1978 by C.E.A. 
1/ 5 HP, 10% Lo*a4 Factor, 272 k h per month. 

f/ 10 HIP, 15% Load Factor, 817 wh per month. 
3/ Lights and fans, 50 kwh per month. 
4/ Lights and fans, 30 kwh per month,
5/ For small farmiers average rate is '3. 84 palse per kwh. 

Incentive of 50% to agriculture and 33% to industry isT/ Rate available in hill areas.it 35 poise kwh for rice. oil, flour, ginning, decorticating, dal and gram mills, stone crushcjrs, poultry farming units.Goehalas and such other units as may be specifle.. by the SEB from time to tim,-.Il Duty to rural areas at 5 paise kwh, 



STATEMENTS.OWIN COSTOF 
 SERVICE 

OLSEB ANDCONSUMERS 

ss m- .. B Consumer TotalAndhra Pradesh 1240 1240 SEB Consumer Total SF235 1; - 1240 B C onsuter125 U PAL ELE -tR FIEND_ na,360 55 1 Z40 -420 SF Co,,Vtr .l189 444 420100 - 420bihar 90 7.Ssam SteACRICULIURAL 190 100280 9190H&m c no53 300Guja rat a Pry d h 580 INDUSTRIAL-60 5 i894250 530 550 61 G4 IOCqMMERCLa rya na5355 300 550 700 -700 220 100 0I 0la--u 250 IO09and Kashmir 300 !175 - -IS5O 228 510 6o Z35 4 .09(
Himachal Pradesh 378 !150 1 75 60 2 39-580 228 378 16 16o t50 i136 Z6Keaa880 1 86 5095 1 36 186 OKarnataka -880 95296 59 455 355 951 550 222 577 38_ 951 550 540Madhya Prademh 200 - 540 540300 -540
 
Mqan'pur 

500 z00 450 650 75
400 1Z5200 201 75Uaharaa hti_ 600 400 125 zooMeghsalyNAA so 200 60o3 0 400 10020 
Oi na bs 4050 400 450 1 0 to zoozoo zoo 405 81 0 50 120Puna 400 I 90 1 7030 zoo zoo 1 90 380 0 12_530 400 I 9u i90 170Ra~aathan 700 70 3130500 -706 so I20 70750 1 250 175 so I2010! 284 60 Z35 175Tamil Nadu 3 h5 40 6o 

580 1 24 1 64 40 1 24 
2 3r 

Uttar Pradegh 580 360 10;4140 19090 160West Bengal 230 505 115 
550 70 230 160160 620 70600 760 215 55 230440 320 270 215760 55136 Z70164 300 136 164 300 
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Financial Viability of 	REC 

1. 	 RECs Capital Base
 

As of March 
 31, 1978, R-EC's total capital base amounted$664.6 million 	 to(Rs. 5,317 million) consisting of 	 the following
Components: 

(In million US S) 
Share Capital (OI owned) 

83.75GOI loans 
377. 00 

REC bonds 
Reserves surplus 	 ,and 	 51.75 

- 152. 13 

Total - 664.63
 
As 	 seen from the 	 above figures, a little over half ofcapital base 	 REC'sis 	 made up 	 of GOI loans, which are primeaof REC financing 	 sourcefor 	its ever-increasing, loan program.loans are made at 	 The CCIvarying interest rates from a low of 5. 5%8.0% _enerally repayable 	 toin 	 15 equal insta...es with a rnorato­uor the first five years. These funds are :n aurn loanedSEBs for the financing Of projects which 	

to 
are ap-raise,and mnonitored by REC. 	 approved,

Sl-	 htlv less than halibase 	 of the capitalis 	 r.ade u- o reser-,-es and surplus, bondcapital. 	 issues, and shareThe REC's authorized share capital, isRrns. 	 125 million1,0 nll :on, divided into I million equity shareseach. 1"is expected that the 	
of $125 

authorized share capital will beful'7 subscribed by the C0! and naid by or1991 1982. Bondsissued at 	6 O further augmrent REC's capital resources and arefully backed by the 001. Subscribers are institutional investors,primarily cormn-ercial banks. -The $152 nillion in reservessurplus includes 	 andthe USAID grant and retained profits. 

2. 	 REC'sRevenues and Reserves
 

Revenues 
 are derived fro.m the interest on 	 REC loans toand invesent 	 SEBsreturns of surplus cash in GOI Securities,Bi::s and 	 TreasurrSEBs' Debenturesz 'onds. Revenuesad:inis!-ratire 	 are used to r--eete-c-penses and to pay interest owed :n G01 !cans and 
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1 / 

on bonds issued. In the GOI's FY 1978 , REC's administrative 
costs and interest payments on GOI loans amounted to 7.676 and 
6l% respectively of its gross total revenues of $31.3 million. 
(See Appendix I RECs income staterment). 

As a result of its expanding loan operations, REC's revenues 
continue to grow at a healthyrate - about 3.4 times that of what 
gross revenues were in 1V74. Against a total value of approxi­
mately $1.04 billion of loan assistance approved, REC has dis­
bursed $646. 5 million of which $628. 6 remnained outstanding. 
REC plans to disburse $1.75 billion (Rs. I1. 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 earnings, REC has 
been able to create a Special Development Reserve which has 
grown to S7.4 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. Incormre tax deductions, 
oer.nissible under the Income Tax Ac, of 1961, are a source of 
additional reserve funds, the deduction accouting for about 25 J 
of total profit. 3ased on the above discussion, REC's revenues 
generated are able to meet expenses and a surplus is even 
possible for special development ourposes. 

3. REC's Debt 

The REC debt of $428.7 million made uo of $376.9 nillion in 
loans owed to the GOI, and 5-1.3 million in bonds issued amounted 
to 65'o of total capitalization having, gyone from a low of 200 as 
recently as I7 4 . This increase over the last four years is mainly 
attributable to RC's expanding loan program requiring more and 
more GO! loan financing, a trend that is likely to continue into the 
future. -C's eauit and reserves combined over the same period 
have also 7ro,.vn but ; t a lower rate at 34 1. (See Apnendix 2 for
RC's Balance Sheets and Aonendix S for Scurce Annlication 0: 

Fcn s) Atc' -C's debt has risen mc-re ranidiv- tha i-s ec:t-­

1 The GO: fis za: year co-ences on A -ri7 I and ends far:> 3 
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and reserves and is projected to riseis nevertheless further, its financialConsidered healthsatisfactoryto SZBs primarilyare guaranteed becauseby State its loansAlthough Governmentsits debt service for repayment.is increasing,be RECin a position will neverthelessto Cover its annualAppendix debt amortization.4 for Debt Service (SeeCoverage).to flow in from Resourcesits investments, will continuepaymnents from and from interest andSEBs. While this loan re­than revenues debt is projectedover the next five to rise fasteranticipated years, revenuesto remain are,at however,no lowerAlthough than 1.3 tim esthis thefigure does debt balance.not representwhich theREC enjoyed ideal financialin its Positionearlierwhen historyrevenues (in 1974were 2. 6 for exampletimes
program was relatively 
that of debt service) when 


the small, the 1. 3 
its loan

GOI rm-inimurn figure is in keepingof 1.2. withR _Z t- 1 i a c a As a PercentaRE s financial .. .P e fisintegrity will n at9 f s cait itl-a e e,,will not permit not be jeopardized inRZC to be that thein a position GOTless than whereby1. 2 times revenuesthe annual areO ­tive debt serviceand interest and wherecosts administra­exceedThis notwithstanding 90% of revenues init any givenis ex-nected year.debts that the GOby increasing will offsetits eau ity projectedccntribution 
limit to the presentand authorizedeven perhaps beyond that. 

4. AccountsOr aniat
 

R-EC has a 
 comr-peten- accountsbasicaly depart.-r-ent.a mnanual' acccun.. which operatessysten-.recentv However,i-roduced n-anagementa n...er hasof conuter applicationsoperatinl which areconcurrentthe correctness wIthof the manualthe Prcgrans syste-n, in orderinterest n artlicuar, to verifyand capital therepaymnent billing ofcharlescomputerized. to borrowersConsiderin has beenR-EC's accounti growth, uterzation should play an eer increasingduring rolethe next five years. in the accounts function 

I' The proJe c:ed increase in the debt ertio3in 2 82:ig is comr--parable o a level ofto ratios o -aro fieaecal-stit'ns -. s:as Cre-et is InvestmrnentC c rp o ra ti n c -:'" a, a ndo f in d ia , 5:eL. -. 
- --i p . ent -Ba nk-.an .> 



XNDa 
RURJ.L E .f-CTR1FICAr1AON CORPORATION OF INDIA

INCOME STATEMENTS FRFY- 1974 TIRU 1978 (-NAC--u-) N FYs 1979 TIIRU 1983 (PROJECTIONS)
(Data in millions of $ Equivalent)

TUCUA L 
_RE VFNU ES.: 


1974 1975 
 1976 1977 1978Interest on 1979 1980Investments 1981 T7.87 1. 2? 1983...17.371'.34 23.570.67 30.28095 44.141.01 59.501.04 78.301.11 99.601.12 123.761.19 1.25ENPENSES: I.31C.-oss Total I/"24Revenue 

AInrest on 9.21 11.96 8
orowings-/0.91 18.32 24.58 . S.31.32 5 60 6 7A525 .4 IO . ;Interest on Borrowings 1.18 60.6Z 79.49 100.R"1.46 175.07
1.86
1.60 2.39
2.90 7.86 2.37
12.96 2.62
1.08 -. 1432.19 
42.86
Total Expenses 58.45 75.75 95.11
2.51 

L E SS : 

4.08 9.32 14.82 21.47 34.56 45.48Operating 61.39Income 79.00(After Interest) 6 .7 7 ,8 . 0 9 7 989.86 
Income 9 8 -i 03Tax Prcvindsn .5 1 5 1 4 1 8
 
Dividends 3.57 10.69
4.10 45.144.76 1.4.90 4.56 217 .800 26.210.25 4.500.39 6.39Earned Surplus for Year 0.63 1.44 0.84 7.71 9.40 11.16 

2.88 3.39 
0.96 1.25 1.361.17 


.- ' A , 1.50 .... 5..5.273;sierest Costs 5 7.58as 7 9.14a % of Revenue 42._- 9 11.09 1 3. 35- 13.561._
Admin. t-osts 4 24.2 42.9 1-_L -__as a % of Revenue 52.7 61.0 71.1 
7 .7 2 .5 75.-1_ 76.09.9 70.7Interest 9.9 78.0Cost 7.6 7.6as 5.Z(i.e., Equity 'a 

a 4.3Reserves + Borrowings) 
% of Total Capital 0.7 0.73 1.97 Z.56 2.87 3.91 3.99 4.36 4.64 4.80 

ttes: 
I/ Includes Depreciation

Bonds 0.01and other Borrowings0.0 0.01 0.03Represents 0.04o/ . . L Loansg 0.05 0.05 0.060.06 
 0.07 
 0.08
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INDIA 

RURAL ELECTRIFICATIONBALANCE ShEETS COIRPORAT1)NFOR FISCAL YEAR OF INDIA1974 THRU 1978 (ACTUAL) AND FIS-CAL.,k.19 197 TIl 1983 (ViROIECTION:) 
(Data in millions of $ Eolivalent) 

ACTUAL 

PRO I F.CTIONSS1974 1975 197 1977,1978 1979 - -9_ 1981 1982Fixed Assets 11 [3

0.11 0.15 d.16
Less 0 34 0.44 0.51 0.60Depr'tclation 0.660.04 0. -2 0.790.05 0.07 0.10Net 0.16 0.21 0.28Fixed Assets 0.07 0. 3 0.41 . 0.490.10 0.09Investment in Govt. 0.24 0.28 0.30 0.Securities 32 0.3314.76 7.86 6.64 7.85 0.31 0 .3026. 16 ,. 27Loans Disbursed 16 Outstanding 8.15 9.74 1Z.Z05. 31 302.84 393. 51 497.88 628.63 

1;9 14. 0)
Current Assets R!0.28 1,052.043.96 1,313.49 1 , 61 3. 31 1.94;. 414.79 5.82 6.78 22.84 16. 54 21.ZIDeferred Expenditure 26.33 31.68 

0.14 0.30 0.45 0.57 
n.8 

-Total Assets 224.10 315.73 406. 36 513.20 678.48 830,39 1,081.72 1,349.89 1,657.89 !.998.21 
ilahilities and Equity 

Share Capital 38.75 62.50 68.75 75.00 83.75Capit' Reserves 96. 25 116.87 124.37131.25 131.25 135.61 I 0. O0f)131.25 131.25 131.25Retained Earnings \ 5.96 
131. 25 131.25 131.26 131.Z5 I 1.2"9.36 12. 98 16. 39 20.83 26.05 33.63 4Z. 76 53.85 67.70Total Equity and Reserves 175. 96 203.11 212.98 22Z. 64 235.83 Z53. 55 281.75 298. 39 320.73 348. 45 

"undry Creditors andOthers 0.45 0.88 1.65 3.05 3.59Provision for Taxation 0.80 1.05 1.31 1.61 1.953.53 4.10 4.76 4.90 9.46Proposed Dividends 4.50 6.39 7.71 9.40 11.360.75 0. 84 0. 96 1.17 1.251oral Current Llabilitile 1. 36 1.503.98 4.98 6.41 8.70 13.89BorrowinaLs 6.26 8.61 10.27 1Z. 37 I - - I 
6.O. 1. 

44.16 97.24 
 162.70 243.81 
 371;. 96Ma rket 487.5 633.34 808.20 1,004.26 1. 21 4. 4Z!0.40 Z4.27 
 38.05, 51.80Total Bnr-owlnxs 83.03 158.02 233.03 320.53
44.16 107.64 186.97 281.86 
420. 51 

428.76 
 570.58
Total Liabilities and Equity 791.36 1,041.23 L_ZZ4.10 4. 79 1,634. 531 5.73 406.36 513.20 678.48 830. 39 1081.72 1. 149.89 1I657.89 1.998.2I
r).bt If'-'rr wed Monoy)/Equity Ratio 20:80 35:65 47:53 56:44 65:35 
 69:31 74:26 78:22 
 R :1 9 qz:I R-

NOTE: Rate of Exchanx*: $1.00 = Ra.8. 00 
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INDIARURAL ELECTRIFICATION COPORASOURCE AND APPLICATION OF FUNDS FOR 
'IONOF INDIA

FY5 1974-1978 (ACTUAL) AND 1 Ye 1979-1983 (P(Data in millions of $ Ent:ivale t) RoJECTIOI.3 1 

ACTUAL -_---O 
SOURCES 
 1974 1975 1976 1977 1978 1979Enternal Cash Generations 

('peratini IncomePaynent) (After Interest 
6.70

DeTotcaIon 7. 88 9.00 9. 76 9. 10.69 15.140.01 0.01 1 8.00.03 21 .k 76.2!0.04 0.05Total 0.05, 6.71 0.06 0.06 0.07 0.087.89 9.03 j0.80.esaDeduction: 1-.0 10.74 15.20,"18 18.16 21. ? Z.z9 
Income Tax Provision , .9 (.23.57 4.10
Dividends 4. 76 4. g0 4.56 4.50 6.190. Z5 0.39 7.71 9.400.63 I I. 16Total 0.84,81.44 10.96 1.173.82 4.49 1.Z5 !.165.39 6. 34 5.40Net InternalGeneration 5.46 7.56 8.96 10.76 1 2.862.89 3.40 3.64 3.46 4. 0 5.28ExternalGeneration. 7.6& 9. z0 11.16 

.
O.S.A. [.D. (Grant)G.0.1. Fnuity C ntrlbutions 18.95 ­13.75 23.75 6.25G. o. I. Loan s 6 ?A R.7S 1.150 20.6218.75 S3.45 7. 0 I1.2" 14. 1765.84Market Loanq RI-49 134.35 113.75 150.00 i1.7S 208. 7 ?17. 1710.4(0 13.Repayment of RFC 11.77 I 1.7q 31.25Loan. '75.00 7S.00.11 0.26 1.05 87. So 10. oTotal F.vttrnal Generations So 88 10.50 18. 35 26.99 3?. V51.56 87.86 87.01 107. ') 1,7.WorkinR Capital (Increase)/Decr,ase, 175._ 272.610. 39 0.17 _ 65_.54_45.100.40 I. 32 (10. 86. 
 (0. 16)5;sI,of Govt. Securities 10.67 6.85 1. 29 2 .87 12. 
. 32) (.46) (3. 24) (4.27)7
 

To' ' So urc:,s 
 65.51 98.28~pp_/icatio2.1 92.34 11Z.17 - -
I _0.99 203. -J 277. 93 304.29 33. 07 93. 93Di sbur epment Aptainst L.,ansSancli,-ed 

, 65. 32Investme 97. 74G.l0. 1.eLtin1 in Govt. ,ecrities 91 .7 9te uents. - - 110. 74 141 .24 zo. 00 26 .7- 268.75 13. 75 337. 47 375.03iG.0.1. Lan Repayments. 1.24 18.31 - 4.88 *0.16 1.59 2.850.37 1.50"api" l Expendttiras 0.38 0.37 1.210.03 3.16 4.210.04 8.890.01 12. 6q 17.340.1 7 0.10Deferred Expenditure 0.08 0.09 0.06 0.06 0.060.1i3 0.16TotaI Applications .1 0 1 3 
65. SI 98. 2P " 
 Z. 34 112.17 140. gg 201.24 277.91 1 04.29 351.07 I'll.94
 

=­
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INDIA 
RURAL ELECTRIFICATION CORPORATION OF INDIASTATEMENT SHOWING CALCULATION OF DEBT SERVICE COVERAGE. FYe i974-1978 (ACTUAL) AND FYT 1979-1981 (I'ItorF:u.Irtis) 

(Data in millions of $ Equivalent) 

Total Revenue 

1974 

9. Z 1 

1975 

11.96 

ACTUAL 
1976 

18.3Z 

1977 

24.58 

_ _ 

1978 

31.3Z 

1979 

45.25 

PROjECTI,|ONS 
1980 1981 

60.62 79.49 

.. 

191.U 

100.85 

. 

1-)83 

125.07 
Leap Deductions: 
AtImin. Experses 
Taxes 
Dividends 

0.91 
3.57 
0.25 

1.18 
4.10 
0.39 

1.46 
4.76 
0.63 

1.86 
4.90 
1. 44 

2. 39 
4.56 
0.84 

2.37 
4. 50 
0.96 

2.62 
6.39 
1.17 

2.94 
7.71 
1.25 

3.25 
9.40 
1.36 

3.75 
II. 34 
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 

Add: 
Depreciation 
Loan Repayment by SEBa 

Total Gene-n-lons 

4.48 

0.01 
0.15 

4.64 

6.29 

0.01 
0.26 

6.56 

11.47 

0.03 
1.04 

1 2. 54 

16. 38 

0.04 
5.87 

2Z.29 

Z3. 53 

0.05 
10.50 

34.08 

37.42 

0.05 
18. 35 

55.8z 

50.44 

0.06 
26.95 

77.45 

67. r9 

0.06 
32. 30 

99.95 

8(,.84 

0.07 
37. 6 

I ?4. 56 

* 

I OR. 46 

0.08 
4Z. t)O 

I 51. 44 
REC'e Debt Service: 
Int. on all Borrowings 
Repayment of Loans 

Total Debt Service 

1.60 
0.1 

1. 16 

2. 90 
0.37 

3.27 

7.86 
0.37 

8.23 

12.96 
0.38 

13.34 

19.08 
1.21 

20 29 

32.19 
3.16 

35. 35 

42.86 
4.21 

47.07 

58.45 
8.89 

67.34 

75.75 
12.69 

88.44 

95.11 
17.34 

112.45 

Times Debt Service Covered 
by Internally Generated 

Funds and Sums Repaid by 
Borrowers (Minimum 1. 2 Times) 

6 Z.0 1.5 1.7 1 1.6 1.6 .5 1.4 1.3 
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Environmental Assessment 

Issues to be Addressed 

A. Impact of Project Construction (Primary): 

I. Factors in making route selection, e.g. considerationexisting vegetation, of
pole spacing, relation of villages, etc. 

2. Estahlishment and clearing of right of way. 

3. InstaLlation of systems including transportation of poles andother items, pole digging, erection of poles, lifting of lines. 

4. Maintenance of system. 

3. Suitabilty of sihe and process with respect to f'uture expansion. 

6, Safety and aesthetic factors of above items. 

B. Impact of Secondary Effects: 

I. Agriculture/Irrigation (70', of load is for energization of 
purnpsets). 

a. Cha:_ e fron new or increased water usage igereral). 

b. Change in soil-water, soil-vegetation relationshios. 

c. Effect of additional use of pesticides and fertilizersurface and groundwater on 
due to increased irrigation. 

d. Any potential disease or new vector patte trn by new or
expanded water use. 

e. Impact on groundwater recharge. 

f. Potential for erosion.
 

g7. Lmrvzazt of agricultural tec*=olozies 
 introduced (e.g. doublecronping, ne- seed ,srienies, new crops, eec. 
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h. Potential for pollution of domestic water supply by increased 
or new use of pesticides and fertilizer. 

i. Effect on enployment from increased irrigaticn. 

2. Domestic/commercial, street lighting, other. 

a. Effect of eriployrnent. 

b. Develonment of business and industry. 

c. Requirernen Lor additional infrastructure. 

d. iopulation shifts. 

e. Social benefits, e.g. public health, education, etc. 
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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 vettedwith an AID water management specialist who affirmed the general
conclusions. 

A. I-nDact of Proiect Construction 

1, Factors in naking rute selection, e.g,. consideration ofexisting vegetation, pole spacing, relation of villages, etc. 

REC schemes follow projecta approach and hence whileformulating the scheme, as many villages as possible that havereasonable load potential are covered in 
 the project. N'Norrnally
33 i(V and I1 KV lines are laid so that they are close to themain/arterial roads connecting the major villages in the schemearea. The lines are laid close to the road from the point of viewof transportation of Doles, conductors, etc. during constructionperiod and also from the convenience of maintenance once the lineis commissioned. While laying the line, necessary care is taken
to see that the line is located fairly distant fro he road so that
the avenue trees on either side of 'he road, f any, 
 are not to be.'ated. Norrmally ever-,- e::ort is made -o see that lines don'ot pass through garden lands and cutting of trees is avoidedmax--.um extent oossibe. i;s 
to 

only in hilIy areas covered with

forests that i becormes necessary to cut and prune Zorme trees 
 to_he minimum extent require-d to satisfy provisions theof Indian.lectricilyAct). Generaliy, the construction activi.- is taken up
When there is no standing crop. 

!I KV/.4 KV substations are generally mounted on doublepole structures and need very little space. They are located atload centers. The substations to cater to the village pro-per islocated at a suitable central place in the village. LT linestake off in different directions to thecater loads to the consumersfrom this ooint. i'n the case of substations cate"rng to a .roufnum.sets, the location is decided on the basis of teci.,al suitabiliy.h lccpair.
and nhysical acceoa. i-. di*ficu-y fazed inS s ations 

.- NO has been ehn a locatingutbi.rfor this cur~ose in the fie'd. 

http:max--.um
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The 400/230 V lines that areto cater to be run insideto the doestic/conrercial the village 
consumers,be run willalong the main have tosfretchbylands. of the village as wellagain theHere alignment as the 

to is sofruit bearing trees chosen 'hat damageis minimral,line run In he casefrom the transforner of LT distribution 
points, substationthe layout is done in 

to the various pumpingsuch a way soEvery care is taken to avoid 
that it is most economical.the necessity of cutting or pruning anytrees. 

2. Establis-nent and clearing of right of ay 
Generally no difficulhymission is experiencedand distribution in laying of trans­lineBoards in the countryside.by statute The Electricityhave acquired

public places the right to lay the linesand in lands in allownedinterest. If the lines 
by private parties, in publichave tothen pass throughthe concerned heavy woodedE-lectricity area,Board hasthe Forest Departrent of 

to get the approval from
exarmine the State Government,along with who willthe jointlyState Electricityresul" Boardin -ninin.al a route whichcutting wouldof trees and finalize the aling-nent.Generally the Forest Department will clearfinal alignment the trees after theis decided making out a corridorreq ui e.-.ents to satisfy thecf :ndian Electrici-y Rules. 

3. .ns-allationof svsteni incudin transportation of Doles-i_.'-, andothererection of Doles. lifting lines 
The transpcr-ation of Doles,
up to in most cases,-he point vhere -he tru. :-,s 

s o by trucks
bull.:c. can move andcarts or .and-carts the rea-er either byiss S:c h -at I there beis sh.= even na-nd-car-, s-ancinga croPstoat eerene,a cannot apor or the terra;nia. cannot.. mpole " roachis to be ereced, the locationit is manually where thecarriedtrucks, toaninmial-drawn the location.vehicles Sirnilarlv,
transportation and hand-drawnof other materials carts are used foriterns of cons~ruction, 

cases,may even have to be carried In some smallis tn-;ariably on head. Diggingdone m-anually. of holesErection for poles
Sometirme- of nolessimple rriechanical is mostly done m-anually.gadgets are used for this purpose.erectcouple of s<i~leoles undere -. i;-nem.enth withuevsion ofthe helD 3f about a dozenne~ authorized~ =uevsor. workersAski~ledn su:)er ihin---- oos- c- the cases 2one noZ-is~mhe.an,-ac'u.s-ed based o s ­"e around clearn ce.. te ens:cn bein 

http:i;-nem.en
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4. )aintenance of System: 
a. Linemen Centers are located in villageseither one or and these servegroup of villages aroundlocated, depending upon 

the village where they arethe consumers in the villages.rally attend to fuse-off They gene­calls and other minor complaints. 

b. The maintenance of line and substationsof the lowest level unit is the responsibilityoffice undei- whoseand substations jurisdiction the linescome. These offices are heldappropriate by an engineer withqualified maintenance staff. 

5. Suitability of site and process with respect
In all REC 

of future expansion:schemes the system is designed to take caregrowth ofof loads anticipated in the coming 5 years.to t0 Generaly,as the R-EC has standardized
the rural sector, 

the size of conductors to bethere will used inbe sufficient capacity availability11 : lines. in theTo increase the capacitywould also of the transformernot generalty centerscause any problem.necessary In zorne caseto run 11 KV it may becomespur lines and establishcenters. in exceptional additional transformer cases the load growth in a particular area 
ecre- establishiz of a 33/11 KV substationOn "he exls-4-nz stations are so that the loadsbi:urcated. These also Would not generallyp)ose any nroble.
 

Safe-, and 
 aesthetic actors of abve items: 

_R--C has standardised constr:ctionsafet- norms practiceslaid down to satisfy the 
taken 

in the Indian Electricify Rules.while finalising Care isthe lay-out of thethat necessary electrical distribution systemnorms etc. are providedtion practices have also been 
as per I.E. Rules. Construc­standardisedthe so that wequalih of work are assured ofthat has to be carriedof out. GenerallyPCC poles in the fields and the erection 

rance in the villages doof the area. However, not mar the appea­precautionpoles is taken toclose to architectural avoid locating theand other historicalas to distract or features in such a waymar their apPearance. The :ransforneralso located in such a way centers arethat they merge with the background -o theextent passible. 
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B. Impact of Secondarv Effects 

I. Agriculture/Itriration 

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 viz., net
 
sown area, cropping pattern, irrigated area, agricultural yield,

agricultural innuts, agricultural imnlements, 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.
 

T"ne study further says that about half of the farmers have
 
increased 
 their irrigated area after installation of electric motors
 
and/or oil engines. 
 For most of the orops, yields of cultivators 
with either only electric motors or both electric motors and oil
 
engines were hizher than those of culti-ators with only oil engtnes.

urthermcre, in genera' yields of 
those with only electric mnotors
 

were higiher than those 
with both electric motors and oil engines.
 

In general, the oroductivi r of all croos has increased 
and resulted in additional oroductions. Additional gross retuzn er 
wel, varied :ror, Rs.6, 163 in newly energizec wells, to Rs.2, "!4 
In
old wells energized. -he ner hectare addiional gross 
return 

as a consecuence of energ-ization varied from Rs. 2, 937 in govern­
ment lift irrigation points, to Rs. 5,4i under old wells converted.
 
The same was Rs. 3,117 for newly energized wells.
 

The adoption of advance agricultural practices w-ith the 
help of electric pumpsets had had its own dis-economics though
of a relativel.- minor magnitude in nature. Pre-irrigation practices
included insti.utional dependencies between different comm--unities in 
the village. example, *obbler in who-or the a village att-ended 
to all -he "eather repair wor-. of :he .mo-es and bullock-,carrs of the
 
ar..ers -ound out
hi-self of place when 1hey were reolaced by 
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electric pumnpsets and tractors. The blacksmith who again has been
rendering similar assistance to the farmers found '-.-rd to his
earn
living under the new circumstances. It was also stated in certain
instances that there have been cases of over-capitalization by farmersin the sense that -urnpsets purchased and kept as stand-by while their

utilization has been 
too poor and tractors which have been purchased
for agricultural operations have been utilized for transport purposes

using costly capital and imported fuel. 
 Added to these are the instanceswhere farm houses have sprung up in the rniddle of agricultural farms

which originally started with simple
a punp house. Though these cases are too few in nature, these dis-economics are out-weighed by the 
overall economic improvenent in the rural situation. 

b. Chanze in soil-water, soil vegetation relationships 

There is acertainly relationshio between the soil composition andwater and soil vegetation and water. -There have been isolated instances
of increase of salinit- especially in areas whe.'e large scale irrigation

has been done %;ithno proper drainage system. As 
and where necessary,
the Government is planning for suitable drainage systems to counter theseeffects. In sum, only a minor effect cn the soil is anticipated from the
 
increased water.
 

c. - :ect of a diiona use of pesticides and fertilizers on surface 
and zroundwater doe to increased irrization 

"ATniie an increase :n fertilizer and :es-ic6es is evident wit--- eassured suppl- of zroundl.va-er, the overalj use is sill quite low in
realaton to Land size. The u:se of fertilizer in india at the level of 20 kg­af nutrients ner Iectare is Ouite low and does not have any significant

adverse i..pac4 on s!urface and groundwater. It is highly unlikely 
 -a­fertilizer or pesticide would percolate through -o the groundwater level. 

d. Any iot.ential disease or new vector nattern by new and exanded 
use ofwater 

There is no studvavailable to indicate so but according to the lifecycle of plant disease in india irrigation cerlai.nlv provokes diseases.
it is believed that exoanded .vater use also m.akes changes in vector
"attern, snce rnois- ondi:ions of -e fieod a..:Vs different see :f vectors:-ive. Plant diseases '-avebeen ve,-e" ::ntroled in I:-eia b 
evz-:ng cLsease restStanze --arieties and ':nrotection measures.
Cost of pnan.pre-n -easures are net aditiona :-vproduztion.
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e. Irnact of groundwater recharge 

Since rural electrification is onbased mainly groundwater

utilization, it gives an opportunity to to utilize
the farmer 30 percent 
more of the available water in a given area. The reasons assigned
 
are the movement of groundwater being verv 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 %ioof wells, this is not 
being e~xerienced 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 land holdings,
level, 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 State
the Groundwater Organization, on the availabi­
lity of groundwater to al'oid overutilization of the aquifer. 

f. Potential of erosion 

Shice the water drawn from a well/tubewell is used to the
 
limited quantity recuired, i does not endanger soil erosion.
 

g. Lr.act of azricu-,ural techo'ozies in.roduced (e. z. double 
cro-ozinz, new seed varie'.ies. new crco. etc. 

The study revealed that energization of Larr..s has resulted :n

diversif'ca-ion of the cropping pattern and farmers 
are bringinz nm.ore
 
areas 
under crops of high economic return. 

Fur-her the study mentioned that utilization of manures has not 
increased much in the poit-electrification neriod as conc pared to its 
use before electrification. This is an indicati n of farnT.ers preference
for chemical fertilizers in irrigated condition. It was foud that the
small farmers could usenot make of modern agricultural technology 
to the extent desired in absence of supportive credit facilities. We 
reconnend that an integrated aoproach with active participation c­
all demart-ents of develo men-al agencies. 

It is :a'en for granted :ha- the success of rural eie::r.fication 
is refected . the f-rm.-=r_o increase in :u:iva:ed area. orec.-..ence 
o. cro..s ig ezono .: renr increase in the extent of irrigate.@ 
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land, higher yield and production, increased
seeds and demand of improvedfertilizer; improvement of agricultural implements,higher return on agricultural investment and increased marketed 
surplus. 

The study pointed that substantial increase in netand small but sown areasignificant improvement in double cropped area areclear indications that under favorable price conditions far:-rerswould undoubtedly further improve their production by bi n:,ingand more moreareas under intensive cultivation.
 

However, 
 the new crop varieties
had and the new practices havemore financial burden on the farmer in terrns of his workingcapital requirements. To many farmers who are earlier happy withsubsistence farming, these new technolog-
diffe'rent have brought in altogetherdimensions to face. Timely availabilitycredit, fertilizers, pesticides and 

or otherwise of
seeds* etc. i--luenced the benefitsaccruing through these new technologies. 

i.Effect on er-lovlo .ent from increased irrization
 

Most of the 
wet crops like paddy and sugarcane havean increase recordedin net inzor-e in the nost-e ectrficaion period.conside if we'he ind ,ivi1a: crops the increase
highes in -er acre return was.. he ofcase sug-arcane (37. 2)) and -he raximrnumreturn per acrewas for :illies Rs.4,06 7his helpe in increasingemplovzr'r..ent theororn-.ties for farm laborers on waes.
ever, increased emr.iL.-.ent opport,.nities in -he scheme areasenera.. aremet by us:rn existing une-rmpovec and underemployed persons


in these areas. 

2. DormesticCormmercial, Streetlizhtinz,Other 

a. Effect on Em-lovment
 

One o. the gcaz-s 
 of the RE program isthrough rural 
to increase employmentindustry. 

is in 
Since the emphasis of the program, however,the farring sector. this has less si.nu:icance in overall :rn.act.

Never. ees, sludies doo:)ften a show the develonr.ent o'e ated, thougH often -Iural industry,sma". 7nere istion of*ad--erse no anticioa.cn 'the gracua .- ,-ent generated in theagrc':.n~n u alsector. 
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and industryb. Development in business 

A study revealed that more 	 than 90 percent of the income both 

periods was derived from the 
in the pre and post-eLectrification 

sectorfor the re:w-aining 10 perc.ent service
agriculture sector and 

study indicated good scope fdr 
was the largest contributor. An:.ther 

they were given thetoolsthe introduction of Dower driven provided 
produce Industriesassistance to them. 

necessary training and financial 
can helpthe various ways in which it

department should examine 
that artisans wtre 

artisans in this direction. The study pointed out 
driven tools provided it is 

not averse to change and use of power 
their reach.practicable, profitable, and 	 within 

found in the sample villages are carpenters, black-
Artisans 

potters and weavers. Carpenters and blacksmiths have 
smiths, 

taken advantage of electricity and started small industries. A few
 

of the black­
of the carpenters have established saw mills and some 

Most of these
have started generaL engineering workshops.smiths 

of the sample villages provideartisansare servicing units. Rural 
to over Dower operated 

an encouraging picture of willingness switch in 


are a number of skilled persons among them who can
 
tools. There 

and financial
into -echnicians with necessary/ training

be transformed 
to be eager to sw:t-c over as they. have 

support. Carnenters seem 

power operated tecb~nolog7.
realized the benefits of 

There has been a -ositive impact on artisans from certain 
:r-ades, thereand carpenters. 'n other

categories like wea;ers 	 is need for a well
is no evidence of DO5".["e impact. There 

ac.ion oromote use of po,.wer driven tools. 
conceived olan of to 

such as the current study area offer areasAgriculturally growing 

scone for artisan develocmnent 
 ro-grams in view 

most promising 


of the growing demand.
 

c. Requirement tr additional infrastructure 

In a study it was found that all categories of farmers sold
Thereagricultural produce after electrification.

larger quantities of 

farmers with soecial supportivethe smallis, hovever, need to oro-ide 
need ready is greaterbecaus .e,tr for cash 

servrices -;or market 
tarretab'ethey orepared to release . 

than large farers and 	 are 
cons'm.Don rec;ire--ents. 	 We 

. - -heirSurlues even . ow'n 
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recommend the special efforts for organized marketing of producefrom small farmers be made by the departments concerned. Majorinfrastructure requirerments 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 withdensity of population, though the co'rrelation is not significant.F;rther village eleCrifica.ion is positively and subsequently corre­
%Vwithlated length of roads, bank branches and educational institu­tions. It indicates the electricity is a motivating factor withdeveloprnent of all these infrastructur which certainly enablesshit of population towards the developed areas. 

the 
However, everyshift is gradual since the development process caused by electrifica­tion is gradual. A more significant result likely is the retention ofpeople in the area i.e. a stopping of outward migration to :more 

urban areas.
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Scone of Work
Social Soynjness Analysis for Rural Electrification 

Project--India 

Objective
 

To piovide 
 Mission with a socio-economic profile of benefi­ciaries of rural electrification within certain preselected schemesand to assist in preparing the social soundness se-ction for the AID 
?roject Paper. 

Des criotion
 

During U.S. fiscal year 1979, AID 
 proposes to extend loanassistance to the Rual Electrification Corporation (R.EC) for on­lending to finance rural electrification 
 projects in various Indian
 
st?.tes.
 

REC was established in 19'69 to help implement the Govern­rment of India (GO0) policy for accelerating rural electrificationand to reduce regional disoarities in the availabilit-vof electricityservice. The REC, the- :argest single investor in rural electrifi­cation, lends to State Electricity Boards (SEBs) on a project basis,requirinrg pro!ects to meet certain viabilitv criteria and to be
prepared and im-plemnented in coordination with 
 reated asoects of
 
rural development.
 

The primary thrust of these projects is the energizationpu-.mpsets :or irrigation purposes. 
o-

Proects or schenes areclassified based on socio-economic indicators including income,cropping patterns, size of land holdings, existing infrastructure,
etc. and are approved by REC. Actual project design work,construction, and supervision are carried out by SEBs.
 

The Contractor 
 shall address the followina issues: 

a. Social Conseo!uences andBenefit Incidence 

1. Percent o- Potential consumers receiving electricitv. 
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2. Identification beneficiary groups in selected schemesof 
by category of consumer, i.e. agricultural, small industry, comestic/
commercial and street lighting. ­

3. Identification of beneficiary (consuners and non consumers'by size of land holding (characterized under 2 hectares, 2-5 hectares,5-10 hectares, over 10 hectares) for agricultural connections and
income levels all
for other consumer groups. 

b. Access to Resources and Services 

1. Affordability of electrical connections and rates to eachpotential consumer grouT, i. e. extent to which these costs are aconstraint 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 costconnection and monthly charges 
of 

(e.g., awareness, administrative 
requirements, distance, etc.). 

4. Poential for e-oansion of consumers within a schene,
particularly to poorer inco.me groups. 

c. --, n.o i rm'en, 

Asses rment of ezn-lo,,'r.ert gener-atin as resulta of electrifica­tion for both aaricuitural and non-agricu[tural consuners.
 

Methodolo !,
 

It is ex-Dected that the following approach 
will be applied althoughsome variant to obtain the required information and analysis is accept­
able: 

I. Design and develoo questionnaire to obtain data outlined aboveto be used in Con.c*ion ith field investigations and data collection. 
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2. Review and analyze existing local government records toassist in developing socio-economic profile of target populationwith the support of other references for cross-checking purposes. 

3. Review existing socio-economic studies conducted byand others as component of the analysis of the 
REC 

beneficiarY groups. 

4. Conduct field investigation and in-depth analysis in selectedrepresentative schemes in three to four Indian states as determined 
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. 386-046Z 

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 Dollars
States ($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 comnrnercial usages (hereafter called 
"the Project'). The enire amount of AID financing herein 
authorized for the Project wiLl be obligated when the Project 
Agreement is executed. 

1 hereby authorize the initiation of negotiations and execution of 
the Project AI5reement by the officer to whom such authority has 
been delegated in accordance with AID Regulations and Delegations
of Authority subject to the following essential andterms covenants
and major conditions together with such other termrs and conditions 
as AID may deem appropriate: 

a. Interest Rate and Terms of Repavment 

The Cooperating Country shall repay the toLoan AID in 
United States Dollars within forty (40) years from datethe of 
first disbursement of the Loan including a period of notgrace 
to exceed ten '10) years. s.all pay --e Cooperating Cosunth-
to .-7D in 'nited States Dollars "interest from the date 
of first
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Page ?disbursement of the Loan at the rate of (a) twoper annum percentduring the (2%)first ten (10) years,cent (3%) per and (b) three per­annum thereafter,

balance on the outstanding disbursedof the Loan and on any due and unpaid interest accruedthereon.
 

b. Source of Orig"nr of Goods and Services
 

Except for 
ocean shipping, goodsby AID under and services financedthe Project shall havein the their source andCooperating originCountry or in countriesGeographic includedCode in AID941 except as AID maywriting. otherwiseOcean agree inshipping financed under theprocured in Loan shallthe United States beand the Cooperatingexcept Countryas AID may otherwise agree in writing. 

c. Conditions and Covenants
 

The ProJect 
Agreement shall containeffect that, a covenantexcept to theas AID may otherwise agree in writing: 
Funds will be relent 
which are 

only to those State Electricit- Boards (SEBs)eligible for IDA financing of rural electrification. 

Dame 

Date 
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Draft Proiect Descrption for Loan Agreeent 

The purpose of the Rural Electrification Projectprovide electrical is to energy for productive and social servicesto "backward" areas. Achievement of the purposeto contribute is expectedto the attainment of the goals of (1) an accelera­tion in the growth of agricultural production andand hence incomes(2) in the generation of employment opportunities.Project's purpose will Thebe accomplished by constructingwhich will schemescontain the infrastructure required for distributingelectricity from existing grids to rural areas. The Project isexpected to be completed by June 30, 1983. 

The primary emphasis of these schemesenergization will be on theof numpsets for the development of groundwaterresources for increasing agricultural productivity. Under theseschemes secondary emphasis will

villages, the provision 

be placed on the lighting of
of electricit- for making possibledevelopment theof small-scale, agro-based rural industries, andelectricity for public street lights. 

The Rural Electrii cation
is the 

Corporation (REC) of the GOI
principal organization resnonsible

approval for the appraisal,and the provision of -undsfor the cons truction ofschermes. Schem-es are formulated and subrm--ittedEleclricity Boards SEBs) 

by State 
to REC in accordance with RE'C'sestablished policies and guidelines concerningfinancial, the technical,and economic feasibility of the schemes. Schemeswill be implemented by SEBs in accordance with sound engineer­

ing and construction practices. 

REC and the SEBs will be jointly responsiblemonitoring for theof the progress of the construction of schemes andfor the achievement of their estimated load growth targets.Such monitoring (with AID participation as required) will takeplace accord-g to established practice. 
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The AID contribution ($58 million) to the total Projectcost will be used to finance the costs of certain equipmentand materials required for the construction of these electrifi­cation schemes. The materials and equipment may includemajor items (transformers, conductors, insulators, meters)and minor items (L. T. cutouts, lightning arrestors, cross­arms, insulated wire, air break switches, and G.I. wirel.Such materials are to be procured by the participating SEBsfollowing AID procedures and will be used for installationschemes primarily during 
in 

the indian financial years of1981 1980/and 1981/1982. The schemes that will be eligibie forfinancing shall have been approved for the period beginningApril 1, 1977 through March 31, 1982. 
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