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Project Authorization

Name of Country: Bang.adesh Name of Project: Rural Electrification III

Number of Proiect: 388~-0070
1. Pursuant to Section 103 of the Foreign Assistance Act of 1961, as

amended (the FAA), I hereby authorize the Rural Electrification III
Project (The "Proiject") for the FPeople's Republic of Bangladesh (the
"Cooperating Country”) involving planned obligations of not to exceed
Sixty Million United States Dollars ($60,000,000) in grant funds over a
five year period from date of authorization, subject to the
availability of funds in accordance with the A.I.D. OYR/allotment
process, to help in financing foreign exchange and local currency costs
for the Project. The planned life of the Project is from the date of
initial obligation until September 30, 1991.

2. The Project will enhance the capability of the Rural
Electrification Board (REB) to provide the technical, managerial and
engineering assistance required by rural electric cooperatives (PBSs)
to provide reliable electric power to their customers on a
cost-effective basis.

3. The Project Agreement{s) which may be negotiated and executed by
the officer{s) to whom such authority is delegated in accordance with
A.I.D. regulations and Delegations of Authority shall be subject to the
following essential terms and convenants and major conditions, together
with such other terms and conditions as A.I.D. may deem appropriate:

a. Source and Origin of Commodities, Mhationalty of Services
Except as A.I.D. may otherwise agree in writing:

1. Commodities financed by A.I.D. under the project shall
have their source and origin in Bangladesh or in countries
included in A.I.D. Georgraphic Code 941;

2. Except for ocean shipping, the suppliers of commodities
or services shall have BRangladesh or countries included in
A.I.D. Geographic Code 941 as their place of nationality:
and

3. Ocean shipping financed by A.I.D. under the project
shall be financed only on flag vessels of the United States
or Bangladesh.

b. Conditions Precedent to Disbursement

(1} Prior to disbursement, or to the issuance of any
commitment documents under the Project Agreement, for any
purpose other than technical assistance, the Cooperating
Courtry shall furnish in form and substance satisfactory to
A 1.D.:

Best Available Copy
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(a) A plan to ensure that for the life of the Project
power generation, transmission and substation capacity will
be adequate to meet the forecasted 1load within each of the
areas served by the Rural Electrification Board (REB) under
this prcject, and

(b) A plan, by December 31, 1986, or such later date as
AID may agree in writing, to implement in phases the
recommendations (including revised tariffs for PBSs) of the.
Bangladesh Power Sector Tariff Study (funded by the United
Nations Development Program) as agreed to by AID and the
Bangladesh Government.

4, Waiver

The following waiver is approved, based upon the
Justifications set forth in the Project paper:

Pursuant to Section 124 (d) of the FAA, I hereby waive the

requirement that the Cooperating Country provide 25 percent
of the costs of the Project. Bangladesh is a relatively

least developed country.
7
()Af Thes // %V N
ChATles W. Greenleaf, Jr.
sistant Administrator

sia, Near East Bureau

Date: ;/r)\ P}]/ﬂ‘
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ACRONYNS AND ABEREVIATIONS

ACRE firea Coverage Rural Electritication

AID Agency for International Development {(United States)
ADR Asian Development BRank

BADC Barngladesh fgricultural Developpment Corporation

BARD Yangladesh Academy for Rural Development

BCIC - Bangladesh Chemical Industries Corporation

REFF Bangladess Energy Flanning Froject

BDG Bangladesh Government

BFIDC Bangladesh Forest Industries Development Corporation
BEER Bangladesh Krishi Bank (Agricultural)

CDS5 Country Development Strategy Statement

CIDA Canadian International Development Agency

DTH Deep Tube Well

FAR Federal Acguisition Regulations (US)

FRI Forest Research Institute

FRLC Federal Reserve Letter of Credit

FX Foreign Exchange

GC Silbert % Commonwealth (formally Commonwealth Associates

International Inc.)

GWH Bigwatt Hour

HT High Tension

1DA International Development fAssnciation

IFE Invitation for Bid

KFAED Kuwait Fund {for Arab Economic Development
KFu The German Foreign AID Agency

KWH Kilowatt Hours

KV kilovelt

Le Local Costs

LLF Low Lift Pump



LEMC Long-Run Marginal Cost

LT Low Tensiaon

MU Megawatt

HVA Megavolt Ampere

KFO {Water) Master Plan Organization

NRECH National Rural Electrification Cooperatives Association
0&M {peration and Maintenance

PES Falli Bidiut Samity (Rural Electrification Cooperative)
FDE Fower Development Board

RE Rural Electrification

REA Rural Electrification Authority

REE Fural Electrification Board

STH Shallow Tube Well

RFF Fequest for Proposals

RFU Fequest for Quotations

ROW Right of Way

TA Technical Assistance

TCF Trillion Cubic Feet

TDY Temporary Duty

s United States

Usalb United States Agency for International! Development

Mission in Dhaka

8ial Small Husiness Administration designated Small
Business Firm

Wh World Bank



SECTION I - RECOMMENDATION AND SUMMARY OF FINDINGS

A. Recommendation

It is recommended that the projec
The proposed prolect consists of a gra
Bovernment (BDBY for the country’'s ru

t, described herein, be authorized.
nt of $60.0 million to the RBangladesh
ral electrification (RE) progran.

BDG will grant approximately #12.8 miliiron of AID grant funds to the
Rural Electrification Board (REB! to finance technical assistance, evalua-
tions, studies, U.5. training and +tor the direct support of REE facili-
ties and activities, The remaining $46.2 million wi1ll finance commodities
for the intensificaticon cof the systems 1n the rural electric cooperatives
called Falli Bidyut Samities (FESs) funded by 81D through projects RE I &
If. These funds will be on lent 4from the BDG to the REER and the REE, in
turn, will subseguently lend the funds to each of the AID supporied FBSs.

8. Sumimary Description of AID Project

The RE IIl oproject will concentrate on the intensitfication of the
distribution network in the 17 PESs previcusly funded by AID  through *the
construction of approximately 3,500 miles of 11 KV distribution line and
sixteen 10 MW sub-stations. AIL funds will also be used to finance substa-

tion transformer spares for the 13 FHSs {funded by RE I and to finance a

small amourt of materials and comsodities needed by REB 1n support of the
overall RE progras. AID 18 alse providing funding for all the technical
assistance contemplated +for the BDG's rural electrification Phase 111

program. The projerc will be i1mplemented by the RER, an agency established
in 1977 by the BDB to administer rural =lectrification activities,

C. Summary of Issues

In the course of project design several areas of concern aropse inclu-
ding: fa} the nesd to ratinpnalize power ftariffs charged by both PRE and PES
to adeguately reflect supply cosfts; (b)) the need to improve the finpancial
performance of PBESs; ic) the need for a large commodity procurement
element in the project in existing FHBSsy and (d}  continuation of the
present TA consultant for the Rt I1Il project. The last two issues have
heen satisfactoerily resclved during the design stage and are discussed in
this proiect paper., The tirst two 1ssves are analyzed in Ssction [11.B.
The results of this analysis, together with the results of related studies
being supervised by the World Bank, will provide a basis for policy
dialogue with the EBD&, This dialogue will be supported by 1linking the
gbligation of funds through amendments 1n future years to the catisfactory
agreement between USAID and the BDE on various CPs dealing waitn tariffs and
firmancial performance.

D. Statutory Criteria
This grant meets all Statutory Lraiteria.
E. Congressional Notificaticon Reguiresents

USAID csubmitted a draft Congressional HNetification te AIDAW an June |
184 via cable DHAKA 4004,

b
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SECTION IT ~ DETAILED PROJECT DESCRIPTION AND RATIONALE

fi. Froject Backaround

Over B4% of Bangladesh’'s population live in rural areas. Agriculture
remains the backbone of the Bangladesh economy, accounting for close to 350G%
of 1its ogross domestic product and employing over 75% aof the labor force.
In 1976, 1less than 3% of the rural populaticn had access to electricity,
fit that time the BDS decided to extend the public supply of electricity to
rural areas to improve the guality of life and stimulate economic growth
through the development of agriculture and small-scale agro-industries.
Following that decision, a comprehensive rural electrification master plan,
funded by AID, was developed by the National Rural Electrification Coopera-
tive #éssociation (NRECA). The plan envisages the electrification ot all
rural aress in five phases by the year 2004,

Rural Electrification under the master plan is based on the concept of
"Area Coverage KRural Electrification™ (RCRE}, invelving the design of a
basic distribution system to provide a backbone system that can accommodate
rapid increases in the number of consumer connections, The ACRE concept
invelves the development of autonomous membro-owned rural electric coopera-
tives {(FBES5s), each of which covers an approximate area of 400-300 sguare
miles. On average, the system operated by a FBS will contain 10 HVA
substation capacity and 500 miles of distribution lines (both backbone and
feeder} providing electricity to 15,000 to 17,000 customers. The formation
of PESs has been progressing smoothly under the guidapnce of HER and with
the assistance from two consuliing +firms, NRECA and Commonwealth
Associates,; Inc. {(CAIY, financec by USAILD.

The rural electrification master plan envisages the creation of &2
by the year 2000 in five phases. The various phasee are defined by
units and not by the number ot PESs energized though the target 15 to
the whole couniry covered hy electric service by the beqginning of the
century. Preserted below 15 a table detailing the time frames for the
phase BDG RE program:
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TABLE 1}
Rural Electrification Phazes

Fhace Time Feriod
I 1978 - 1984
11 1982 - 1988
I 1985 - 1994
iV 1990 - 1994
Y 1995 - 2000

&



BEDG’'s  Phase 1 - Unly /1D w«nd the BEDB funded the first phase of the
Government 's  five-phase RE plan. In FY 78, AID preovided a $50.0 million
grant and lpan (RE I} to +inance technical assistance, materials and equip-
ment needed to establish an electric distribution systems in  thirteen
PESs. The first FBS was electrified June 1, 1980, six months after con-
struction had commenced. All thirteen FBSs were electrified by October
1982, AID 4funding was ipcreased in FY 80 by $19.3 wmillion to permit
adgitiopnal cannections to reach 30% of the consumers in the 13 PBBs which
had originally applied for eleciric service. Total project funding amoun-
ted to an ecstimated $8%9.1 million for Phase 1. AID contributed #$69.1
million and the BDE $20 million equivalent in local currency.

BDGE's Fhase 11 ~ The early success of the AID financed RE I project
program impressed sther donors enough to join with AID in an expansion of
the rural electrification program by the development of 20 additienal PESs.

The $50 aillion AID grant (RE II} financed the construction ans deve-
lopment of tour new PHSs, additional conmections in the first 13 PESs, and
technical assistance for the total rural electrification progranm.

The Worid Bank funds (IDA %48 million} financed the construction and
development of seven new FRbs; Huwalt ($30 million) covered commodity
costs of eight new FBSs; and Finland ($6 million) financed one new PBS.
The ADE ($14.3 millien) funds were used to extend two AID RE I funded FPEBEs
into areas with large diesel tubewell concentrations and the potential for
new tubewells., Total project funding for Fhase 11 amounted to an estimated
$186.9 million, #$144.3 million from donors and $42.6 million from the BDG.

REE has to date electrified all of the first 13 FHSs constructed under
RE I. Construction of buildings, substation foundations and some distribu-
tion line 1is underway at one of four RE 11 FBSs. Five FRSs financed by
Kuwait are electrified and construction 1s underway at the other Kuwaiti
PBSs and at several of the IDA funded FESs. Many of the projected targets
have been exceeded in construction and service hook-upsy those for irriga-
tion, small commercizl and industrial ventures are exceeding 19B0-81 esti-
mates. the operational PESs are providing service to approximately 190,000
meters (March 1, 1986) located in 4100 villages and along the 7000 electri-
tied miles of distribution lines constructed 1n 70 Upazilas, The 190,000
meters include service to over 475,030 households consisting of almost
1,800,000 people, 71,300 commercial establishments, over 6,300 irrigation
systems and 2,300 industrial plants. HNew meter connections are being added
at the rate of over 4,000 per month,

BDG's FPhase 111 - The rural electrification program under Fhase 111
includes system expansion 131 put of the 33 existing PBSs established
under the first twp phases and the construction of 7 new PESs. The objec-
tive of Phase 111 1s to cover about 23,300 sguare kms of rural areas and
provide service to about 300,000 consumers {meter connections). The esti-
mated cost of Fhase II! 1s about $953 wmillion, including about €179 millien
in foreign currency. This Fhase started 1in FY B4, The WB recently signed
a %79 wmillion lpan to establish seven new FHESs and ewxpand five existing
PESs as nart of the Phase [I1 rural slectrification progran. An AID grant
of %60 millionm will finance the inftensification ot the network in the 17
FBESs built under RE I % Il, as well as funding all of +the technical
assistance for Phase IIIl and U,5. training for 30 REE and FBS staff. The
EDG 15 also discussing Fhase [II fipancing with Canada, Japan, Finland,
Denmark, Kuwait, and Saudi fArabia. A firm commitment from Canada to expand
the 8 PBESs built by the Kuwait fund iz expected shortly. The BDG is only




in the early discussion stage with the other donors.

E. Prpject Ratipnale

The USAID Country Development Strategy Statement (CDSS) for FY 1986
contains three program goals: reducing human fertility, increasing agricul-
tural productivity, and expanding rural employment. USAlD firmiy believes
that rural infrastructure provides a stimulus to economic activities that
eventually lead to expansion of agricultural production and employment
opportunities. Rural electrification is a prime example of how infrastruc-
ture - electricity - has contributed to the development of industries and
agriculture 1n rural Bangladesh. Suff.cient data 1s not available to
definitively assess the impact of rural electrification in  Bangladesh.
However . consumpticon patterns ot electricity is heavily oriented towards
productive users {(i.e. electric powered irrigation pumps, and commercial
and industrial consumers) which results in increased agricultural produc-
tion and additicnal employment popssibilities.

Any success in  gur rural electrification activity 1s not simply 3
matter of bu:lding the necessary infrasfructure. Sustained generation of
energy to the rural area depends ultimately on the ability of cooperatives
to achieve +financial viability by raticonalizing the electric rate struc-
ture, intensifying the density of service and improving the managament
capability of the difrerent institutions, These will be the foci of our
contipued efforts in rural electrification and provide the basic rationale
tor the RE 111 project.

-

C. Froject Dezcriptaion

The purpcse of the RE III project is to: 1) enhance the cap. 1lity of
the REB to eftectively provide the technical, managerial and e 1neering
assistance the PESs require to provide reliable electric power o their
customers on a cost effective basis, 2! provide resources needed to
intensify electricity supply at USAID-funded PBSs, and 3) to provide a
framewnrk for a policy dialogue on raticnalizing eleciric rate schedules
and improving the financial perfurmance of FBSs. Under the RE III project,
the REE will place increasing emphssis on management of the existing PBS
systems and intensiftying coverage within the FBS areas,. The intensifica-
tion of PBSs iz eupected to improve their financial performance. A
timetable will be established for implementing recommendations concerning
power tariffs {based largely on a study initiated by the World BRank, and
tunded by the United Nations Development Program) and concerning steps to
strengthen the fipancial viability of PHSs,

Prior to finalizing the design for the AID proposed RE III project,; an
assessment was financed entitled "Rural Electritication 1n Bangladesh
Hanagement, Engineering, and Financial Assessment” conducted in November
1985 by the 0ak Ridge National Laboratory, ©Oak Ridge, Tennesces, The
recommendations of this assessment provided valuable inputs for the project
design in the 9policy areas of electricity opricing considerations, FES
financial performance and the level and types of technical assistance
required to impiement the RE program.

The pro

oject will be implemented by REB over a 5 year period (FY 1987
through FY 1991

with the fcollowing outputs achieved:

al  Intensification of service connections within the 17 USAID +funded
PESs hy constructing an esstimated 3,500 miles of new distribution and



teeder lines and providing each PES with an additional 10 MVA or amore

substation capacity. This will allow connection of 140,000 new meters
including 295,000 househelds or 1,800,000 people, 15,200 commercial busi-
nesses, a minimum of 4,500 1rrigation users and 1,700 industrial consumers

by the year 1991,

b) Techrnical assistance provided by consultants for training, 1ine
construction, systesm management and maintenance for the entire rural
electrification program (including other donor projects) through 1991,

c) Training of 30 REE and PHBS staft in two to three month courses in
the United States. In addition, the technical assistance training adviscrs
will assist +the REB Training Directorate to annually pgrovide in country
training for 4,500 REE and PES employees in specialized courses necessary
for effective cperation, maintenance and management of electrical distribu-
tion systems, and training of a minimum of 1,200 viilage electricians to
enable them to install and repair wiring in households, commercial and
industrial enterprises. AID will fund all training inm the U.5.3 in-country
training however, will be tunded completely as a BDG contribution to the
project.

Intensification of service connections within the FPBS areas

The BDE has made a major shift in i1ts policy for the RE program. The
present focus 15 more on intensification of service connections within a
FEE area in lieu cf the extensive expansion of the backbone system to new
PBS areas (though some expansion will occur). USAID has provided the lead
in convincing the BDG to change this focus. The inclusion of a ~ommodity
procurement element in RE I!1 to support the intensification positien has
strengthened opur ability to influence the BDG decision, The concept has
been accepted by other donors interested in contineing funding of RE
activities. The pattern for 1nvestments i1n rural electrification in Phase
II1 1s for donor agencies to tinance intensification in PBSs in which they
have made an investment {World Eank and Finland) or as is the case with
Canada, expansion in PBSs initially financed with Kuwait funds, 1t dues
not now appear that any other donor will fund intensification activitiec in
any of the 17 PBSe built under RE I and II;, requiring AID to include a
substantial cocemodity procurement element in the project in addition te the
funding of TA and U.5. trainlng.

The AID commodities will be used to intensify the PBS line netwerk and
connect more consumers, especially those who have signed up long age and
are awaiting power. HAs of now only about 30% of the original potential
consumers within the 13 RE I FBSs have been connected and only 40%
(approximate) will have been hooked up by the end of ARID's RE 11 project.
A vast potential for ewpansion exists, Dhaka I PBS and Tangail I FBS have

together almost 500 potential industrial customers awaiting service. Many
of these potential customers did not even exist 1n customer surveys
performed & vyears ago. However , capacity and financing cons!raints

preclude all but bare minimal espansion,

RE II1 will finance commodities for 16 new 33711 EV/10 MVA substa-
tiens, & few replacement & MVA substation transformers, 3500 miles of new
distributicn and +eeder lines, and commodities to bring service tn  the
meter point of potential customers, Each PBS will add 220 line miles and

this will increase average FBS line milage to 720. Because of the institu-
tignal and financial development thrust of this project, further FBS 1line
extensions will be primarily handled by domestic resources. Emphasis on



line staking and construction is, as under RE 11, placed on productive
users; e.g. irrigation and small industries, This further supports the
consumption patterns that have developed since RE I, where xpectations
were  that KWH consumption would be Z.6% agricultural, 38.0% industrial/
commercial and SB.4% domestic. The 1983-84 record was 23.6%4 agricultural,

=Ty

3. 3% industrialicommercial and only 23.1% domestic. Moreover, distribu-

tion and feeder lines to be built upder RE IIl are being staked so as to
hook up line wmile loads about double that f.rst expected under RE 1
ztak

The 17 PBESs constructed and established under USAIL's RE I and RE 11
projects can mgre =asily attain firancial viability by better control over
cperation and maintenance costs, good crllection practices and a larger
customer base, particularly in relation to plant investment, Completed and
planned constructiaon will enabls the PESs to connect about 404 of those in
the service areas who have applied for connections. Intensification under
FE TI1 will allow this to increase from 40% to roughly 60%. Depreciation
and administration costs as a percentage of sales under RE III are expected
to decline From 22 percent to 1Z percent by 1992. Consumer connections
ar E“pec¥ed to grow by 10 percent annually for the first five years with
the additisnal connectiens provided by RE III.

r'D

With two O MYA substations a typical PBS can now handle 15,000 to

17,000 customers, RE T11 will previde {0 MVA more substation capacity per
FEE to be phaeed n by 1990, It will provide scome backbone line tut 1its
main expenditures will be on feeder lines, many single phased, which will

reach customer load centers. This will allow many important financial and
cperating ratios to be improved.

The PBSs will construct feeder lines to provide electrical service to
areas with the greatest number of users per aile as determined by a survey,
The surveys will concentrate on identifying industrial, commercial and
irrigation users with the highest potential demand for electricity. A
miaimum standard of revenues equal to 200 percent of breakeven costs will
he used in planning the location of new distribution {(feeder) lines. About
$44 pillion in commodities will be needed to construct the additional 2,300
es of backbone and feeder lines and the new substations. The Bangladesh
vernment wil'! {finance about $#19.3 willien dollars 1in construction,
1ning and procurement related Incal costs.

111

Construction will be performed by local contractors under the supervi-

sion  of RER and the PESs’ local private engineering consultants, REE 5

“pafriafe consultants wiil monitor and report on the pffectiveness of the
verall construction progran.
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Rangladeshk is fortunate in having extremely capable and dedicated top

evel managemert in REER. Management belaow the top level, however, needs
5trengthen1ngn Consequently, considering present TA needs and the needs
that will be created by the implementation of Fhase III of the rural
eiecitrification grogram, & =c=strong program of technical assistance will
continue to  he necessary for at least apnother four years 1+ the rural

:lectrification program is to achieve its objectives and become financially
and managerially viable.

The technology transfer process 15 a long and tedious effort requiring
a high level of outside involvement for an extended period of tisme.



Experience 1n other developin

programs 1ndicates techrical a

b
i

countries  with o rural electrification
sretance 15 typrcally reguired for 12-15
YEBArS. Since the RE program oegan 1n 1578 and to date has received eight
years of TR, an additional fsur to five vears of TA would not be inconsis-
tent with esperiences in other countries with similar activities.

This project will provide evpatriate technical assistance under a host
country contract arrangement. Tha consultants will provide assistance to
the total RE procram, including other donor funded activities. The TA
will include assistance in the areas of training, construction, PES manage-
ment and operations, materials specifications and REB operations. The TA
will be directed at institutiopalization of REB and PBES management svstems,
including physical planpt construction and operation, and a <continuing
strong training program.

The TA team’'s monitoring and evaluation functions serve to reinforce
the systems’ procedures established by REB wnder RE 1 and I1 and, thereby
help institutionalize efficient management and coenstruction practices by
enforcing compliance with approved procedures. The TA contract will include
shor: term specialists for training {such as meier repairs) and management
and engineering needs in specialized areas, {(such as inventory cantrol and
substation repair) which do not reguire continuous assistance. Home office
services for procurement, material specifications review and engineering
and managewment support services are also provided for in the TA budget (see
Annex I Table I.3)

én assessment of the USAIL Rural Electrification Prooram conducted by
the Oak Ridge National Labaratory (ORNL) in November, 1985 recommended
twenty advisors be engaged for at least the first two vears of RE 11l
implementation. The present work force of seventeen consultants should not
be reduced, but three new positions should be created and the role of the

team leader revised. The three new positions are:  {al! one additional
Financial Advisor; (b)) one Material Managemsnt Advisor: and {c) one Mainte-
nance/System Operation Advisor. We have provisionally budgeted for up to

20 full time advisors and the eguivalent of two person years for short teram
specialists providing 736 persona-months ot technical assistance services
during the 1987-91 period.

Training

There 1is a need for sven greater attention to training in the imme-

diate future. PESs and the RER are now expected to assume greater opera-
ticnal responsibilities with less and less direct attention of expatriate
advisors. The size of the RE program continues to  expand, While the

training effort in the RE program to date has been singularly surcessful
with over 7000 attendees having participated in a wide range of training,
mirimum levels of training must he increased by 50% with no decrease 1n
instruction ogquality in order toc meet minimum levels of institutiopaliza-
tion. Fortupmately, the REE training directorate 1s funcitioning well and is
receiving an adequate level of attention by senior REER officials. Manage-
ment arnd administrative training is moving to the foreftront ot the RE
grogram and i1s likely to remain there.

AI0 funds will directly finapce all aof the U.5. training activities.
Thirty FHEB and PBES staff will attend selected two to three month training
courses  in the U.5. {focussing on management and operation of electric
utilities organizations  that are run  primarily by rural electric
cooperatives. The wvarious courses will be seiected to address specific

11
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sector (as noted by the Bangladesh Energy Planning Project BEPP team) and

it 15 gradually taking on more and more responsibility with a minimal level
of outside technrnical assistance. Yet AID feels the institution building
tasks are incomplete. We are now budgeting +for further technical

assistance to continus the successful tasks of institution building.

The construction and commodity standards as developed in the U.5. and
modified for local conditions are being rigorously adhered to in spite of
pressure on the RER to mpdity or change thess standards so that denors with
restricted preocurement rules can participate. AlD's substantial support
of the RE program has helped avert apy diminution of standards.

The engineering and consiruction i1s being carried out by private firms
who are being thoroughly trained by the RER and the Consultant, RE system
construction has spawned many local industries which supply some of the
materials needed to achieve electrificatinn of most of Bangladesh’'s 48,000
villages. Electric connections to small, medium and large industries are
providing opportunities for private enterprises to develop. Both backward
and forward linked enterprises profit from RE. Industries which need cheap
"shaft power" gain from the provision of electricity. A future impact
study 1n 1987 will look at the locational aspects of providing electric
power to industry apd, if possible, measure or estimate migratioral i1nflu-
Ences.

Through policy dialogue, the government was persuaded to set up the
autonomous REEB which has proved to be the key factor in the success of the
program. Further dialogue provided for inter alia assurances of reasocnably
adequate supplies of power to the FBS and assisted in rate adjustment
decisions. AID has been instrumental in changing the BDGE policy of
expanding the backbone system of the rural electrification program to new
areas to one of investing ip the intensification of the existing systems to
assist in improving the financial performance of PESs. Dialogue 1s con-
tinuing on tariff and financial 1ssues and the ramifications are discussed
in various sections of this paper particularly the conditions precedent and
covenants (Section IV).

REF will encourage local manufacturers to produce and supply electri-
cal hardware, treated wood poles, transformers and electrical equipment by
advising them on REB specification reguirements. REB tests locally manu-
factured wmaterials and eguipment to determine whether manufacturers meet
the guality regquirements of REB. Hualifying local suppliers will be allowed
to submit bids ip competition with international suppliers for RE procure-
ments.

E. Relation to the Lountry Development Strateqy Statement

The FY 1986 Country Development Strategy Statement (CDSS) contains
three mutually suppoertive program goals as the +focus for the Bangladesh AID
program: reducing human fertility, increasing agricultural productivity,
and expanding employment.

The Rural Electrification III Froject will have & measurable impact on
agricultural productivity and value added through electric pump irrigatior
and agro-processing facilities such as cold storage plants and grain mills.,
It will aiso expand rural employment through these increased agricultural
activities and through encouraging the establishment of industrial and
commercial businesses. It could also have an impact on reducing bhuman
fertility as suggested by preliminary studies which indicated a definite



correlation in  several countries between rural electrification and the
reduction of huran fertility. {Ses Gnnexy G.1)

pports other cbyectives such as providing private sector

engineering and constructicn firaes opportunities to design, construct, and

service the FBS systenm znd its consumers. Through July 1984, for example,

REB and UBAID funds totalling some $19 million have been used to purchase
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locally produced cosmodities. In addition manufacture’'s sales of locally
nroduced  electric amotors  guintupled from Tk, 6,800,000 (1981-82) to
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HEB owns large warshauses i the port cities of Chittagong and Khulna.
The Khuina facility 15 be i imarily as the initial receliving and
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SUMMARY COST

TABLE 2

ESTIMARTE AND

FINANCIAL PLAN +

{In tnousand US¥)
Item Description i AID Funds i BDG Funds : Total
v FX 1 LC i LC :
——————————————————————————————————————————— it R o el
I. Commodities 43,238 43,238
I1. Construction 12,439 12,459
I1I. Support Commodities 882 200 1,082
IV. Technical Assistance
Training Studies & Evaluation 11,000 2,400 -0- 13,450
V. REB Operating Expense 131 3,131
Vi. CLontingency 2,430 4010 3,940
Brand Total: 37,600 2,400 19,300 79,300
* Detailed breakdown of the various elements is contained in Annex 1.
6. Financial Plan
Estimated Costs for AID Project
The total RE 111 project costs are estimated at $79.3 millicn (See
Table 2) including AID funds of $560.0 million and BDE funding of $19.3
million equivalent. The AID funds will include $44.1 million for project
materials and commodities, #%13.3 wmillion for technical assitance and
training in the U.5., and $2.4 million is available for contingencies. The
AID local cost component shown in Table 2 is for local cost support of the

TA

FY
The

tonsultants.

Commodity costs are detailed in Annex I Table 1.2 and TA
cost details are shown in Annex 1 Table I.3.
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Disbursements

USAID's projections chow AID ghligations and disbursements at the
following amounts (in Millions of Dollars).

TABLE 3
PROJECTED OBLIGATIONS AND DISHURGEMENTS

Year (FY) Obligations Disbursements Pipeline
1984 &.95 . b.2
1987 10,2 9.5 b.9

{Cumulative) {(16.7) (9.8)

1988 15.90 15.5 5.4

(Cumulative! {Z1.7) {25.3)

1989 2104 14.8 12.6

{Cumulative) (52.7) {40.1)

19540 7.2 14,5 5.4

(Cumulative) {50, 0) S4.8) 0
1991 i 5.4 0

The rate of expenditure is based on the following projections:

D During FY 19846 A1D project funding totals only $6.5 million. Release
of this {first tranche 1s subject to zome conditionality but not the
more difficult condiiions reguired in subsequent tranches,

0 Line materials and cther commodities will be purchased and funds
gisbtursed for the 17 PESs &t this number of PHSs each year:

FY 87-3
FY 88-4
FY 39-5
Fy 20-3
Fy 7i-2

This schedule, wihich may be slightly modified in the out years, aliows
for strengthening the FPESs which have bequs to experience severe supply
conctraints First and tc allow the other PESs  (still in the majority) to
complete their RE 1] invezstment program prior to the receipt of more
commpdities. Given performance aver the past 2 years, expenditure projec-
tions will easily be attained. RE 11, which has a PACD of December 31,
1987, has only $200,000 of funds left upearmarked.

H. Iaplementation and Prosuremeat Flan

Commodity Frgocurement

44

Commodity procurement wunder RE I and RE 11 has been implemented
through formal comppetitive bidding under host country contracting
procedures set {forth in AID Hangbopok 11, Chapter 3. REE bhas handled
procurement well under RE [ and Il and only wminor adjustments are
indicated. These HE 11 competitive procedures will, therefore, be followed

for RE 11l commodity procurement, REBE, 1in conjunction with the TA team,
will develop the IFE packages for eguipment reqguired for the initial inten-
sification process. The lead time from IFE deveiopment to delivery of

goods is 1Z2-18 months., Therefore, the process will begin 1n late FY 86 and
continue for the duration of the RE 111 project,



Procurement ot commodities w:ill require a substanptial part of AID
funds (about B80L). Commodities are generally bid competitively under Code
941 tenders using procedures which have proven very successful in  assuring
that quality cocmmodities are delivered in a timely manner. Small and
minority firms have peen succeesful in winning several commodity supply
tontracts under HE II, and this trend can be expected to continue in RE
Iil. Pased on prior experienpce, small value (upder $100,000) procurement
may be required occasionally to procure small items of relatively low value
needed gquickly to avoid implementation delays, az well as a small amount of
support commodities.

The possibility of engaging a 6Gray Amendment FS5A ip procuring
commodities wunder the small value procedures will be investigated during

project implementation. A Gray Amendment FSA& could assist the project by
bundling together packages of small value procurements consisting of 1tenms
of known constant demand. Total procurement of such bundies, packaged 1in

amounts of $50,000 to $¥100,000 procured wutilizing HE 11 Chapter 3
procedures as modified to encourage Gray Amendment purchases, may reach
$1,500,00G, PSA services may be reguired beginning late FY 87,

fidditionally, USAID will reguire the TA contractor, which will be
tharged with assuring proper advertisement of IFBs +for AID +financed
commodity procurement on behalf of the BDE, to separately notify eligible
B{A) or Gray Amendment suppiiers. AID will provide lists of such potential
suppliers to RER, The TA contractor will be required to maintain adequate
recaords on all procurements and note in the contractor s guarterly progress
report all B(A) or Gray procurements, both in total and as a percert of all
procurements +or the guarter.

Technical Assistance

Technical assistance retains a key role in the ultimate success of the
rural electrification progranm. The other donors have looked to AID to
continue funding the expatriate TA team. In 1984, reviews of TA to RE
resulted in a tripartite (AID, EKDG and NRECA/GL) agreement about the
composition of the TA team during the July 1984 to July 19B7 period. The
26 month TA contract extension, which was signed in July 1984, places more
emphasis on advising, monitoring and training than in the past and
minisizes thz "hands on" type of TA which tends not to result in successtful
knowledge and applications transfers.

Under the RE 11l oproject, TA will include enough expatriate
professionals to allow for continued expansion of the RE program from 33
PESs to 40 rPEbs with several older FBSs picking up small contiguous areas
and intensification within the 31 existing FBSs, USAID believes that the
institution building and technology transfer aspects of the technical
assistance being delivered to the FBESs will regquire no less than 20
expatriate advisors over the next 2-3 years. The technelogy transfer and
institution builing momentum of the TA team’'s work, which has been
building as the basic PBS plant :s completed and electrified, could be lost
it an adequate level of TA 1s not continued. A&1D is particularly concerned
about training at all levels, and despite the i1mpressive training results
to date believes an even more intense effort 1s reguired.

Though the number of TA advisore will be 1ncreasing from seventeen to
twenty, the responsibiiity per advisor will increpase dramatically. REB and
FES staff will be taking a grester role in the zanagement and operation of



the RE program as the area to bhe covered by each advisor 1NnCreases. Under
RE I and Il as the system construction of an individual PBS was completed
and made cperational, the TA requirements shifted from technical inputs to
management and operational concerns thus TA 1nvolvement per PES was less
statf intensive, At any ope time, the number of PRSs requiring TR was 20-
22. During the next five year period, work will continue on the original
I3 FBSs (funded by AID and other donors) through intensification of the
systems as well as the addition of seven new FESs funded under the World
Rank project. Therefore, the T.A. team will be involved with every aspect
ot the RE program in all 40 FESs. fia the REB and FBS staff matures and 1is
exposed to increased levels pf training, & major portion of the work will
be pertformed by them. This will permit the TA team to cover the expanded
area of the RE program with basically the same level of personnel and wiil
eventually allow for the reduction in the size of the TA by the FACD.

Wnile emphasis on TA and training remainsz great, the percent ot total
{all sources) project funds devoted to these activities will drop to 741 of
danor funding 1n Fhase II1I, down from 9% in Fhase 11 and 17% in Fhase I,
Thie 7% figure is derived from f1rm donor commitments to date. A  more
donors contribute to Phase 111 this percent will continue to fall.

fccordingly e have budgeted $13.3 million for TA and training (AID
funds 111 only cupp ort U.5. tfrainingl, In the Froject Grant Rgreement,
AID will inpclude a conditicn precedent and covenant reguiring AID  funds
used for TA and training be passed through the BDG to the RER in grant

Because REB thas demonstrated the capacity to administer 2 TR host
country con.ract, this method of contracting will be continued under the RE
11T project.

USAID believes that the services cof the incumbent TA (NRECA) should be
continued for the duration of the RE I1l pro.oect. As above, much of the
3UCCESS of the vrural electrification program 1in Bangladesh «can be
attributed to the 76 sugplied by HNRECA. NRECA has been instrumental in
adapting the FREAS approach of providipng rural electritfication through
cooperatives to the situation 1n Hangladesh. The development of PESs into
bodies capablie of providing slectric power and related services to 1ts
members has been 2 major focus of the T8 sifort, Much of the success of

the development of the PHS=s 15 & result of NRECA's extensive experience
with rural eleciric cooperatives 1in the U.5. and other third world
countries. A strong bond nas been developed between REE and NRECA which
has contributed tn a 2ositive working relationship. A number of REE staff
have participated in various Iraining activities conducted by NRECA in the
.8, This U.3. training effort will continue during RE IIl implementation.
Becavse 2% their exiensive involvement in the RE program in  Bangladesh,
NRECA has been able to identify UB.S. training courses that are appropriate
for the continued develiopment of the REB. USRID/Bangladesh i1s, therefore,
requesting that the @fdministrator waive competition and permit REB to
negotiate with NRECH to provide TA for the RE 111 project. USAID
hae prepared such a waiver, 5Sacssd upon the more detailed justitfication of
approval tpo negotiste with a2 single source per AID Handbook 11y Chapter 1,
Section Z.4.2 found in Annex k.

dpon rereipt of the waiver, REE will negotiate a four year contract
with NRECA (July 1987 to July 1791} to provide the required technical
services. The waiver does not inciude the engineering services of Gilbert
Commonwealth, however. During contract negotiations NRECA will be required



to submit & subtontracting plan covering small disadvantaged business
roncerns or Bray Amencdment Firms as subcontractors. At least 20% of the
prime contract cost must pass through to B(A) or 6Gray Amendaent firass.
dJoint ventures with B8{A) or Bray firms will alsc be esligible as
subrontractors, so that MRECA could, tor example, chose to subcontract with
Githert Commonwealth in a joint venture with & Bray Firm, or tp subroniract
all technical engineering tasks to such a firm.

Training

AID funds will be used to finance thirty participant training trips to
the U.5. +or REB and npssibly PES officials. The courses, as in the past,
will concentrate on mapagement ski1ll enhancement in the opperatien of a

rural electric utility by cooperatives. The scheduling of the particular
training courses has not been finalized, but plans are for b6-8 participants
to attend training sessions each year beginning in FY B7. The TA

contractor will be responsible for 1dentifying, arranging and overseeing
3ll of the U.S5. training activities,.

3. Bray Amendment Certification

The Mission Director certifies that the procurement plan for this
project was developed with full consideration of maximally invelving such
organizations in the provision of required goods and services and that the
Froject 1is appropriate +for  minority or Gray Amendment crganization
contracting as stated in this section of the PP.
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I. Other Donbors

Several other donors (WB $79 million; Canada-$40 million est. and
Finland-3%$8 miliion est.) expect to participate in the Phase IIIl RE program
which is in itssif part of the longer term Five Phase Bangladesh total
electrification program. The longer term program will provide grid electri-
city to basically all of the densely settied rural areas of Eangladesh,

The success of USAID s RE I & 11 Projects convinced other donors that
RE was a desirable investament, and beginning in 1982 the WB, HKuwait and
Finland began funding 16 additicnal PESs. Technical assistance for all 33
PRSs (17 USAID and 14 other donor funded) was provided by USAID +funded
consultants wunder a host country contract to REB. The use of one
consultant team for all donors has bheen very effective in helping to ensure
that the high standards developed by HEER were uniformiy applied to other

donor funded FHSs. fis a result, other donors planning to participate in
Fhase IIl have agreed to use UBAID funded TR for their segments aof the
program. Canada has indicated that their assictance will be conditioned

upon USAID s funding of TA for their segment of the program.

The WEB has signed a 379 million follow on project which will establish
7 new FPERESs and intensify coverage within the 5 FP#ss built under their

firet project. Finland will likewise intensify the coverage in the gne PHS
built with their funds in Fhase I1. Lanada does not intend to provide
funds for any new PBSs, but will intensify coverage within the 8 PRS areas
built by Kuwait wunder FPhase II. The use of other donor funds for
intensification rather than expansion alone is largely attributable to the
close coordination between USARID and the other donors. By providing funds

for commogities as well as TA, USAID will centinue to be a w@major
contributor to RE, and thus continue to exert influence with other donors
over program policy and direction. Maintaining the same material and
systems standards and specifications for all donor’s program components
will continue to be an area reguiring close donor coordination.

Doncr coordination on the RE program has been extremely successful.
In the first instance one TA consultant is providing advisory services for
the overall oprogram. Second uniform standard technical specifications
apply to all rural electrification procurement and construction regardless
of source of funding. Third a unified donor position has convinced the
BEDG6 to focus on intensification in lisu of rapid expansion of the backborne
system. Fimally, and most impertant, donors have been working together in
maintaining a policy dialogue to get the BDG to review the pricing of
electricity to arrive at a more rational rate schedule and to look at ways
ot improving the FESs financial performance. On this last point, the WE,
through the United Nations Development Program, has engaged a consultant to
conduct a power rate study looking into long-run marginal cost of slectri-
city, PBS rate schedules and subsidies. USAID has had discussions with the
WB and the firm conducting the study, and will participate in discussions
with the WE and BDG on implementation of the recommendations of the study.
Future obligations will be contingent upon progress made by the EDB  in
implementing the final recommendations.

BEDG Contribution

BEDG funding to support this activity 1s estimated at $&é6 wmillion
bringing the total Phase [I1 funding to arocund $#253 million. These costs
do not 1nclude interest accrued during construction or custom duties and
sales taxes paid by REH. This level of funding is a considerable commitment



which demonstrates the high level of BDBE support RE receives.

The BDG budget of %28 million support planned for RE 1 was met by EDE
expenditures over the life of the project. RE 1I, although not yet com-
pleted, 1s receiving financing adequate to meet BDG planned support of
about $13.9 million. The popularity of the RE program with rural popula-
tion translates into popular support for the government which, in turn, has
created strong support for RE by the BDG. The Third Five Year Plan
recogrizes the importance ot electrification to development 1n Bangladesh
and provides funds to meet the EDG budget of #19.3 million for RE III. The
BDG contribution to RE II1 amounts to 24 percent of total project costs,
For this reason a waiver of Sections 110(a) and 124{(d) of the FAA 1is
included 1n the Project Authorization. However, the BDG's commitment to
the RE etfort has been demonstrated in the overall level of BDG funding for
all three phases of the USAID RE projects. As an aggregate, the EDG
contribution represents 2% percent of the total project costs for RE I, 11
¥ IIT (AID %179.3, BDG $6&61.2).

SECTIOK 111 - PROJECT ANALYSES

f. Administrative Analysis

Organization of REE

REB 15 a government entity which was formed in 1977, It is
responsible for the initiation, planning and 1implementation of rural
electrification schemes within the framework of the rural electrification
master plan. REB's specific responsibilities include: ({a) arranging
finance +{for rural electrification schemes; {b) construction of new
distribution systems and rehabilitation of existing schemes; (c) brganizing
prospective consumers inte FBSe and prescribing thelr by-laws; (d)
establishing technical and administrative standards for FPBEs; and {e)
approving their tariffs. fAccording to the Presidential Ordinance which
created REEB, 1t is also responsible for electricity generation to supply
rural areas; however, at present, it is not carrying out this task. On this
point, the WRB has finspced a study to investigate certain PBSs cogenerating
a portion of their requirement to supplement the power supplied by the
national grid. The study is primarily looking at gas +ired units, thus
limiting the =study area to those PHESs in the sast zone «close to gas
distribution systems. RER's management ctonsists of & chairman, three fuil-
time members and four part-time members. The period, terms and conditions
of appeintment for the chairman and members are determined by the BDS.
REE's organization chart 15 shown in Annex J.

Scheme Selection and Implementation

REB's project area selection criteria consider such things as  the
availability of power supply, roads, population density, irrigation
requirements, and the promotion of regional balance. A project proforma is
prepared following the provisional allocation of foreign exchange to a
proposed project, and contains details of project targets, proposed
physical facilitieu, proposed financing and a cost-benefit analysis for the
proiect. Following a review of the project proforma by the Planning
Commission, it must be approved by the Executive Committee of the MNational
Economic Council (ECHNEC)Y. RER then establishes PHSs in the project area.

REER exercises statutory control over FBSs. This includes the
suypervisicn of their operations, assisting with the implementation of



technical and administrative control systems which RER has developed for
the FBSs, and training PRS staff. REE has esteblished a 'Rate Cell’ which
reviews PRS tariffs. Following implementation of a project by REB, schenmes
are handed over to the newly created FESs. RERB lends the initial cost of
the scheme, secured by a morigege, to the PBS, provides loans to cover

working capital reguirements, and arranges financipg required to expand
PBSs.

Palli Hidvut Samities ~ PEBe {(Rural Electrification Cooperatives)
Organization Structure

The FPBS system consists of member-owned autonomous cooperatives for
electricity distribution in rural areas. A FBS's 1nitial Board of
Directors is selected from local citizens, subject to the approval of the
REB Board of Directors. After their appeintment the directors register the
PBS with REB, which then proceeds to promote PBS membership among potential
electricity consumers. The Board of Directors consists of 10-15 members
elected by an annual membership meeting. Eligibility to become or remain a
director includes being a bona fide member of a FBS and a resident of the
area. Any person or organization in a PBS area may become a member of the
PBS following acceptance by the Board of Directors and payment of the
membership fee of Tk, 10.00, REl, with assistance from the NRECA
consulting team, has developed a typical organizational structure for PBESs.
Two sample organizational charts have been prepared as flexible models to
meet different levels of activity. The General Manmager 1is the chief
executive and 1s accountable to the Board of Directors. Four main
departments, each headed by an Assistant Gemeral Manager, are responsible
for extension and member services, finance, construction and maintenance,
and general services.

FES Responsibilities and Operations

PBS responsibilities begin when a scheme is handed over to it after
being constructed and electrified. The principal objective of a FBS is to
supply its members and other consumers {hospitals, street lights, schools
etc.) with ealectricity. Its functions include: {a}. planning and
implementing the expansion of local distribution systems with financial and
technical assistance from REE; (b)) purchase of electricity from PDB; (C)
distribution of eleciricity and making consumer connections; (d) meter
reading, biliirng and collection; {(e) setting tariffs, with approval of REB;
and (f) providing technical and financial assistance to consumers for
wiring their premises and acquiring and installing electrical appliances
and low tension (LT} capacitors to improve power factors.

About 190,000 connections {supplying over 473,000 consumers) had heen
made by March 1985, and in FY 84 the average number of new connections fpade
per month was 4,000, Total energy consumption increased from 44.97 GWH in
FY 83 to BB.0B GWH in FY 84, with ap associated increase in average annual
consumption per connection from 66C kWH to 880 KWH. Meter reading, biliing
and collection are satisfactory in all the PBS=s; all consumers are billed
regularly every month and in FY B4 96% of revenues were collected on tiame.
By GOctober 1984, PHBSs had constructed, with the assistance of local
consultants and contractors, about 409 ke of additional distribution lines
for which RER provided the financing.

The RER 15 providing technical assistance to the PBRSs including
management ot construction, setting of construction and pperating standards
and specifications, and establishing training courses and systems.



The RER field inspection staff, with the advise of the TA consultant,
ies supervising the local line design consultants and contractors to ensure
compliance with REB standards. This is working well and completed
construction reflects acceptable workmanship. Eighty percent of the local
contractors currently engaged in line construction are rp-w experienced and
need lese and less supervision. However, the averall involvement of the TA
consultants remains important. Srhe consultant is still monitoring gquality
centrol  through on-site inspections and overseeing of all construction
activities. REE engineering staff is taking on more of this work sach year
and the ratio af expatriate engineers to construction costs 1s and wili
csteadily decrease.

All 13 FBSs wunder RE I have been electrified and have assumed
responsibilities such as i1naspeciing consumers’ personal electric installa-
tions and making service connsctions, After the completion of all Phase 1
construction, scheduled for ord 1983, these PESs will be sufficiently
experienced to assume full uperation and maintenance responsibilities, with
REE providing general guidance and policies. The chance of this succeeding
lopks promising, as verified by UBAID engineers during site inspections,
althouglh AID is becoming concerned about the possible inciplent problems of
maintenance which way occur after 5 to 7 years. This potential problen
ar2a needs to be closely mopitored. A Maintepance/System Operation Advisor
will be added to the TA team to assist the REB and PBEs in addressing this
iszue,

The FBSs opurchase bulk nowser from PDB at the PBS substation level.
Operation and maintenance of a{l these substations and the distribution and
feeder systems down to customer meters is the responsibility of the PES.

The installation of interior house wiring and hook-ups to 1irrigation
units etc. is the responsibility of the consumer, Prior to supplying
electricity to a nmeter, FES inspector=s certify installations tor
conformance with REB standards. This has been accomplished successfully.

To ensure a smooih transfer of technolaogy, local consulting
ergineering and surveying firms bave been employed by REB from the start ot
RE I. The TA consultant provides guidance and general supervision to

these firms, working, as much as possible, through REB engineering staff.
Line and octher construction work is handled by local contractors directly
supervised by the engineering consulting firms. This approach has worked
very well. These local rconsultants should form the nucleus for a sound
electrical engineering/ construction industry in Bangladesh. Continuation
nf appropriate technical assistance 1s essential +or achieving this
objective.

#3 in the past, the technical responsibilities of the local
consultants will ipclude:

g preparing detailed line design {(staking sheets)

0 supervising righ®* or way (ROW) clearing

0 preparing system maps

o providing general engineering consulting services

o supervising construction,



B. Financial Apalyels

1. fverview

The pbjiective of this s

ection is to analyrze the financial issues
concerning the RE pregram in light
&
i

o

ot prior experience, policy concernps
expressed by USAID and other donors, and the emphasis on intensification
present in RE III. Thiz 1s acenmplished by first summarizing the current
tinancial position of the original 13 PBESs financed by USAID. Thern, the
major fimancial issues facing the RE prooram are identified and discussed.
Finally, a ocase study of 2 "typical" FBS is used to analvze the fipancial
issues identified previousiy and to suggest appropriate policy responses.

2. Current Financial Fositinon:

a. Financial Performances

One indicator of the financial performance of the 13 PRESs is
their ability to meet the financial covenants under which they were estah-
lished. These dictate that each FBS, once the 5 year grace period expires,
should be able +to mect its operating expenses and begin repayment of
principal and ipterest on the REB loan used to finance initial construc-
tion. In the vemainder of this section, PBES financial operformance is
reviewed and some of the determinants of this performance are analyzed.

Evidence concerning financial gperformance of the PHS can be
obtained by analyzing their operating margins during the years since
electrification and by assessing their abilities to make oprincipal and
interest regayments. ¢3? Relevant odata on financial performance is
summarized in Table !,

The data 1indicate that only 4 of the 13 PES5s had positive
operating margins during the most recent fiscal year. fn the other hand,
all FBBs except one either reduced their operating deficits or increased
their operating seurpluses hetween FY 83/84 and FY B84/85. The overall
financial performance of the PESs is likely to continue to improve cateris
paribus as consumer densities and average levels of consumption increase,

However, operating margins are apt to decline for most PRSs in FV

B /84, The 5 vyear grace period will expire for wmost of them and
consequently, they wmust begin {(at least in theory) to make repayments of
principal and intersct. Estimated operating margins for FY B5/8B6 are alsno

presented in Table 1. They indicate that none of the PBSs which end their
grace period 1n FY 85/86 will be able to sake full principal and interest
repayments, although 7 FESs szhould be able to make partial payments.

The final columns in Table | present the average tariff for each
FES as of the first guarter of FY B5/8B6 and the average tariff which is
reguired i¥ each FBS is to cover its operating costs and make whatever
principal  and interest payments are due.®?> These tariff increases are
relatively large for most PBSs and thus provide ancther indication ot the
financial difficulties confronting many PBS5s in the near term.
(1) It must be kept in mind that only limited evidence on these topics is
available since they have all be electrified 5 years or less,
{2} This required average tariff iz estimated based on an ascumed zerc
price elasticity of demand.



b. Determinants of Financial Performance:

1. Subsidies: The subsidies received by FPREs constitute one of
the key determinants of their financial performance. These subsidies take
three forms: 1) bulk electricity is supplied to the PESs at a subsidized
rate by the PDB, 2} a subsidy egual to any positive difference between
operating expenses and revenues is paid to each PES by the BDG during its
first five y:ar of operation, and 3) capital is supplied to each PRS at a
subsidized interest rate.

The maonitudes of these three subsidies are summarized in Table
2. At present, the largest source of subsidies identified above is (3),
the 1low interest rate paid by the PBSs on REB ioans. Qperating subsidies
{2} for the original FBS = should become insignificant in the near future
as their arace periods expire. Bulk electricity subsidies (1) are also
likely to decline {at least on a per KWH basis) as FDB taritfs move towards
LRMC.

11, Demand-side factors: Demand-side determinants of financial
performance relate to factors which affect the potential demand for
electricity in a RE arsza. One such factor is the relative maturity of the
PRS. s is demonstrated in Table 3, 3 of the 4 FBSs with positive
aoperating margins in FY 84/85 are relatively mature - being electrified in
1980 or 19B%. Ferhaps moce importantly, data from Table 3 indicate that
these four PBSs supply relatively large amounts of power to irrigation and
industrial consumers. Such consumption contributes to higher 1p3id factors
and better financial performance.

11i. Tariffs; Electiricity tariffs - both the bulk supply rate
charged by the PDB and the tariffs charged by the PBS themselves - are ar
important determinant pf FPHES +financial viability, The subsidies provided
to PiSs via a low bulk rate tariff are discussed above. PRS tariffs, which
were established largely by the REER and which vary little among PBRS8s, are
summarized in Talle 4. 8 comparison of these tariffs with the bulk supply
rate (Tk., O.957:WH or approximately Tk, {,20/KWH atter adjusting for line
losses? demonstrates that commercial, irrigation, and industrial tarifts
not only cover bulk supply costs but also provide a margin which can  be
applied toward PBE operating expenses. This finding emphasizes how
financiailly important it i1s for PBEs to develop adecuate productive use
loads and also points to the need for PRS tariff refores which contribute
to 4inancial viabiiity (while still being consistent with efficiency or
equity cbiectives).

-

K Financial Issues:

The above review of FBS financial performance bhighlights several
financial issues which need to be addressed. These include: 1) the ability
of PES to meet sxisting financial covenants which are uniform for all PESs
and which provide only a five year grace period, 2) the financial implica-
tions of RE intensification at existing PESs and 3) opportunities for PBS
tariff reforms which improve their financial performance and which are
consistent with efficiency and distributional objectives.

Concerning the +{first issue, RE by its very nature has strong
developmental and distributional objectives. RE experience in other
countries leads one to guestion whether the financial covenants imposed aon
FBSs, i.e. full oprincipal and interest repayment plus the termination of

-y i
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pperating subsidies after the 9 year grauce peried, are feasible and consis-
tent with these other cbjectives., This is especially true for certain PBSs
which supply less developed areas with smaller potential markets for RE.

The RE 111 proiesct focuses primarily on the intensification of
existing FHSs, Intenzification builds upen previous investments by FPRS's
and thus peraiis significant economies of scale to be realized, As a
result, the financial perfermance of PBSs should improve with intensifica-
tion. The question is: how significant will the improvement be?

Finally, considerable efforts are already underway to rationalize
electricity pricing policies in Bangladesh. One certain result is that the
bulk power tariffs charged PESs by the FDB will increase significantly. FES
tariffs will also have to increase to reflect more fully both this in-
creased energy costs and the costs of building and operating PBS distri-
bution systems. Evidence suggests that PBS's tariffs can increase signifi-
cantly and still remain attractive to opotential consumers (See Annex
F.2.b}. However, there is a need to analyze the implications which various
combinations of PDB and PBS tariff increases have for the financial perfor-
mance of PRSs.

The financial 1issues identified above are analyzed in the next
section. This is done through case studies of several “typical" PBSs, v

a. Financial Analysis of "Typical" PESs:

In this section, the financial performance of typical PESs is
modeled 1n the context of existing financial covenants and then several
options +{for improving this financial performance are assessed. ‘2 The
tollowing types of FBES are considered: 1) an average non-intensified PRS,
2} an average intensified FES, 3) an above average (in terms of energy
sold) nen-intensified PRS, and 4} an above average intensified FBS.

i, Financial performance: The current financial performance of
these +types of PBbs is analyzed by determining their vyearly operating
margins and net incomes and then assessing their abilities to meet existing
financial covenants. ¢3? Operating margin and net income for each type of
PBES are summarized in Tahle 5.

(1} Specitically, key parameters reflecting demand, line losses, and
system costs represent averages derived from the Natore I and Il and Jessore
I and 11 PBSs. For more details on these parameters see Annex F.Z.a.

2} Only "non-technical” options which relate to tariffs, intensification,
and fimnancial covenants are considered. Efforts to improve performance
through such technical approaches as reducing line losses or PBS capital
and operating costs are not analyzed.

{3} These covenants dictate an end to operating subsidies after the fifth

year of operation and repayment of principal and interest starting é years
after initial loan disbursement by the REER. Full repayment of principal
and 1nterest in a given year is poepssible when net income for that vear is
positive,



Fesults of this analysis suggest that both average non-
intensified and average intensified PESs are unlikely to be able to comply
with loan repayaent requirements in the first 15 years even given the
highly subsidized nature of such loans. ‘'’ This result is consistent with
what is currently occuring in actual PBSs which are finishing their 1oan
grace periods. Above average PRS -- those which supply areas characterized
by higher levels of electricity demand -- exhibit somewhat better financial
performance. Full oprincipal and interest repayment can begin in such a
non-intensified FRBRS by roughly year 12, and by vear 9 in an intensified
F’BS' (29

ii. Folicy options to improve financial performance: Given the
existing pattern of PBS financial performance described above, there ic a
clear need for improvement. Several options +for improving financial
performance are discussed below,

Tariffs: Considerable work in the area of power tarift
rationalization is ongoing in Bangladesh. While the principal objective is
improved efficiency resulting +from tariffs which more <c¢losely reflect
economic suppliy costs, such tariff reforms alsop have i1mportant financial

implications +for PBSs. Rulk tariffs to PHSs are certain to rise
significantiy and are likely to be restructured to 1include peak/off-peak
pricing and a demand charge. HWith respect to PRBS tariffs, the factor

atfecting PBS financial performance is the margin between the bulk tariff
paid by a PBS and the average retail tariff at which the FRE sells
power. ¢ It is obvious that in order to merely maintain the =tatus gqus
this margin must be retained by the PBS as the bulk tariff increases,
However, the margin must, in fact, be increased if financial performance is
to actually improve. Data presented in Table & and Annex F.Z2.a can be used
te estimate the increase in the margin regquired to provide the PBS with a
positive net income in a given year, Results from such an analysis are
summarized in Table 6.

o

t1) The financial projections svmmarized i1n Table 5 perhaps understate the
extent to which intensification will strengthen PBS {financial performance.
Since intensification is assumed to begin :in year 7, the resulting benefits
show up only in years 8-15., I+ one assumes intensification occcurs starting
in year 1, the resulting financial projections provide a clearer demonstra-
tion of the resulting finpancial gains. Such an analysis for an average PBS
shows that financial viability {(i.e. positive net incoae) is achieved by
year 12 ({rather than in year 17 if ther2 is no 1intensification). This
finding wunderscores an  important point - the soonner intensification
pccurs, the greater are the resultipg financial bhenefits. In fact,
intensification is most effective if it takes place during 1initial PBRS
construction. That is, i1t would be economically and financially desirable
to construct FEEs which initially eonnect more consumers.

{2} Igneoring, for simplicity, principal and interest arrears from year &
until repayment begins.

{Z) The margin is currently Tk. 0.75.



1t is clear from Table & that average FHESs would have tn achieve
quite significant increases in their retail margins in order to meet repay-
ment requirements prior to year 10, Moreover, since the bulk tariff 1is
likely to increase significantly in the future, the absolute increase in
the average PBS tariff required to meet lean repayment needs will be very
large indeed. Faor exaample, i+ the bulk rate doubles to Tk. 1.9/KWH then
the average tariff required to meet repayment needs for a base «case PBS
would be Tk, 3.B7 i1n year & or Tk. 3.27 in year 8, This compares to the
current average PBS ftariff of Tk, 1.7.

Consumers mix and density: From the above discussion, it should
be clear that very large tariff ipcrease are required tc wmeet repayment
reguirements ip early years. These increases may not be acceptable. Such

required increases can be reduced by efforts to increase the density of
consumers through intensification, or to connect those types of consumers
(primarily commercial and industrial) which pay relatively bigh tariffs and
which contribute to high PES load factors,

Other: Other policy changes may ease the financial burden con-
fronting PESs, For example, PHSs might be allowed to use a fraction of
their depreciation funds towards the payment of principal and interest, ¢%?
If this fraction was between one-halt and three quarters, then the effect
would be to advance by 3-5% years the date at which average intensified or
non-intensified FPBS can begin to make full principal and interest repay-
ments,

PBSs are currently required to make annual loan repayments
consisting of level principal payments plus interest,. The result is that
repayments are highest in the first vear of payback and then decline as the
interest component of the repayment declines, fn alternative repayment
scheme would be to reguire level payments of principal and interest. This
would have the advantage of requiring lower repayments during early vyears
when PBS5s naturally have less ability to repay.*2> The imitial reduction
in repayments would not be great, however., Under current loan conditions,
first vear repayments would decline by approximately 1.3%, and by lesser
amounts in subsequent vears.

Another possible change 1in loan repayment ctonditions is
lengthening of the grace period. This period is currently +five vyears
starting +from when the locan is disbursed. Since PBS organization and
construction typically takes several vears, PBSs often operate for only 2-3
year before the end ot the grace period. In this context, a longer grace
period appears sensible. This is especially true for certain FPBSs which
supply less well developed markets for electricity, In fact, it might be
appropriate for repayment conditions to vary with the nature of the market
supplied by the PBS,

b. Implications $+or USAID Policy Dialpque:

The above analysis suggests that many FPESs will have
difficulty satisfying the financial covenants under which they were
established. As a result, there is a clear need for reforms which lead to
either improved PHS financial performance or more appropriate covenants.

(1) This does not eccur at present since depreciation accounts must be
fully funded.

{(2) 0% course, repayments would be higher in later years.

- .__},



A variety ot reforms which can contribute to 1i1mproved
financial performance are ocutlined above. These include: a) intensifica-
tion of existing PBSs, b) efforts to increase the margin between the bulk
tarifft rate tharged by the FPDB and the average retail rate charged by the
PRS, <2 t) efforts to connect relatively more commercial and 1industraial
consumers, and d) revisions of FES lpan repayment terms, ‘2’ No single
reform 1s apt to fully eliminate the financial challenges confronting PBSs.
Thus a policy dialogue which addresses a number of the reforms identified
above 1s required.

The design of the RE III project -- with its emphasis on
intensificaticen -- already focuses on some of the areas of reform noted
above. The remaining areas of reform relate primarily to tariff and loan
repayment terms. Critical to these concerns is the ongoing power sector
tariff and subsidy study funded by UNDP and implemented by WB, In order
to accomplish most effectively 1ts policy objectives i1n these areas, USAID
should participate to the extent possible in the negotiations with the RDG
which lead to implementation of the study findings. Furthermore,
obhligation of funds for RE 11! should be linked via CPs tbo the agreements
reached in these negotiations.

(13 Accomplished by increasing PBS tariffs relative to the bulk tariff
and/or reducing PBS line losses.

{2} An improved supply of power to the PESs is also of critical
impertance,

O



Table 1: Statistirs oo the Financial Perforeance of PES's

{a)
Dperating Fargin Tk, X 109%) Tariff Data (Tk/K¥H)
fverage Tariff/KH Average Tariff fequired to

PES FY Bl/82  °Y 82/8%  FY BYBS Y BA/BS  FY 85/8b fest.) {Ist Quarter FY BO/B6)  Break even for FY 83/85
Comilla ] (2839) {2567 {2656) 751 {11740 1.9 240
Sirajgong (2118 RVAYY {4794} {1612) (9570 1.59 2.3

Dhaka {4282} (10763 i138 5024 (43509 1.66 .79

Jessore | (2327} (28573 14161} {2689 {7070} 1.8 2.50

Jessore 11 {3264) 13367} (4179 {992) {BE9L) 1.63 2.4

Pabna [ - {1509} {2240) {2531 {3068 1.79 yav

Pabra 11 (DY {1852 (2189 {2180) {2231 1.3 2.08
Habigan} {115 {1454) {1783 949 1708482 1.42 less than 1.7

Hatore 1 {3833 {760 {5043 899 {7520 1.83 243

Natore 11 1873 {2832 {2065} {612} {1683 .35 1.84

Chandpur 1914} {2103 {382m) (2975) {9627} 1.32 2.61
Houlpvibazar {2667} (1) {2268 2256 {904) 1.42 1.76

Tangail {1885) (1129 {2215 {423) {480) .5 1.74

{a} Operating narginq= {billed tarisf revenues + other revenue) - {cost of power + D4M gov't duty + any princiapl and
interest repayaent).
{b} Brace period still in effert.

Table 2:Estimates pf AE Subsidies

Operating Qubsidy for Ist Interest Subsidy on
Bulk Tariff Subsidy {Tk. X 105} 5 years {Tk ¥ 108 PES Loan {Tk X 10%)¢<?
PES Fy 85 FY 86 lest.) FYB2 FYBY FY® A&
1. Dhaka 30182 26736 4782 1670 0 0 20424
2. Tangail 15587 16353 1885 1128 2145 L Yo 17802
I Ceatlla 1 17038 15138 2839 567 255 f 22000
4, Chandpur gosz H72 214 2103 Riye: BT 17250
5. Habiganj 10485 1755 15 1454 1783 0 13800
b, Moulvibazar 13073 43 W67 19 72 0 11744
7. Pabra 1 28 . - 1509 2240 53 11730
8. Pabma 11 49 524 601 1852 2189 2180 11500
9. Girajgon) 16341 12968 2718 3232 4994 1612 17550
15, Matore | 9R29 91212 3833 27k 8043 899 15142
13, Matore 11 11693 10490 873 M3 Xeb b2 17230
12, Jessore 1 11682 8654 327 B M8 2889 18400
13, Jessore 11 %881 10682 3266 1367 £179 997 17250
Total: 1AF578 {57368 26320 127 36680 15115 43

{a) Eguals 1Tk, .76 - Tk. 0.78) X MBH's purchased for FY B3, and 1Tk.1.76 - Tk.0.99) X estisated KH's purchased
for FY Bh.

{b} fssumes the subsidv paid each year equals tie calculated operabing deficit, i.e. {hilled tariff revenue and
other opeating revenue) - {cost of power + 041 + governeent duly + depreciation).

{c} Estimated for the 6th year of FES operation, given the estisated total utility plant as of June 198S.
Interest zupsidy = {total utility plant § (14.5% - T}, where 14.57 is the assumed market rate of interest.



Table 3: PES Energy Consusption by Consuser Category i December 1984

Month/Year Nonthly PBS Energy Consumption (MM)

PES Oficially Electrified Total % Irrigaticn % Dosestic % Cosaercial Industrial
Leailla 171981 1342 30 té 3 49
Chandpur 12/1991 721 # 23 10 3
Dhaka 6/1980 B% n 18 2 4
Jessore 1 /198t BBo 47 2A 8 2
Jessore 11 3/1981 13 4 2 7 2
Pabna 1 1/1924 463 A} 4 7 5

. Pabna 11 171963 35 13 3 14 I -
Strajgong 4/1981 1369 4 2 ] 3
Natore | 31981 93 3 18 4 2

- Natore 11 6/1982 768 Z 25 7 4
Habigan) 1071982 696 4 18 7 0
Moulivibazar /1981 920 0.3 19 2 bij

| Tangail 1071981 1192 14 2 2 &0

Table 4:FBS Tariffs by Year (Tk./KWH) '3 2

Tariff Category

453 Dosestic Seall Comsercial Irrigation Industry ) Street Light &

80/81 Bi/82 82/83 BI/B4 84/85 85/8h ©0/81 B1/B2 BY/ED G3/B4 B4/85 B0/Bh  B0/8! BY/B2 62/B3 BI/B4 BA/BG BS/BS - BO/BL 81/82 B2/BI B3/B4 BA/BS B/ BO/BI BI/B2 B2/B3 BI/BA BA/BS B
| Dhaka 0.73 0.75 0.80 0.80 0.8 1.0 = - LS L2 140 LB 070 085 10 1.0 L5 L60 0.95 .05 145 L0 170 240 60.0 80,0 40.0 0.0 TS0 B
Tangail ! - 0,75 0.B0 0,80 0.80 LD - - - LB LI L& - 0B L0 L0 L5 LB - L5130 LI LK LBS - b0.0- 40.0 70.0 70,0 &
Cosilla 1 0,73 0.73 0.75 0.B0 0.80 1.0 - - LS LD L LI 080 0B 10 10 LD LS00 0.9 LU LA LI L0 150 &0.0 40,0 0.0 T0.0 70,0 85
Chandpur 0.75 .75 073 0.80 0.80 1.0 - - LB LB L3 L7 070 0.8 L0 L0 1B L3 0% L0 140 L30 L70 L9 60.00 50.0 &0.0 70.0 70.0 &
Habigan) - - 0,75 0.0 0.8 L0 - - L4 LA LT LK - - L0 L0 L0 L4 - - 145 L3 145 LBD - = b0 T0.0 70.0 &
foulavibazar  0.75 0,75 0.%0 0.80 0.80 1.0 - - LY L L4 160 070 085 L0 L0 L0 L8 0.9 LOG LI LI 145 1.B0 0 0.0 60.0 A0.D TO0 T0.0° 85
Pabna 1 - 075 075 0,80 0.80 1.0 - - LA LW LY L - 0.8 10 L LT LS - LIS LA LD LT LE - 8.0 80.0 70.0 0.0 8
| Pabma 1 - 0.7 0.75 0.80 0.B0 L0 - - LE LG LY LD - 0B L0 L0 LIS L4 - 105 L45 L3 L7 LES - 8.0 £.0 70.0 70.0 85
Shirajgani 075 0,75 0.75 0,80 0.80 1.0 - - LI LD Le0 LIS 070 085 L10 L10 L2 LI 0.9 105 LSO L3 L.70 1.9 0.0 0.0 80.0 T0.0 700 £5
Jessore ] 0.73 .75 0.75 0.80 0.80 1.0 - - LT LS LA LT 070 0.85 1.0 10 L2 LE 0.9 L5 145 150 L0 L& 60.0 0.0 40.0 0.0 70.0 85
Jessore 1] 0.75 0.75 0.80 0.0 0.80 1.0 - - LI LD L LT 070 0.8 10 L0 LE L3 0.9 1.05 145 LI 170 LB 40,0 &0.0 60.0 70.0 70.0 &
Matore | 0.73 075 0.%0 0.8 0.80 L0 - - LE LB LK LT 070 085 115 19 LZ25 K30 0% LIS LEH LI 170 LBS 40,0 0.0 40.0 70.0- 70.0 85
Natore |1 - - 0,80 08 0.B0 1.0 - - LB LE LW L - - L5 LIS LB L% - - L30OLR L 185 - = 60 70,0 70,0 BS

for the original AID financed PES's. Source: RER

{2) ™pst PES's have minisua monthly rharges for most categories of consusers. This is typically based on 20 K¥H and 18 KW consumgtion for dosestic and comservial consumers respectivel, horse power
for irrigation consusers, and on connected load (KW} for industrial consusers. There is a sonthly desand charge of Th. J0/KN for industrial consusers over 25 KW, Tariff penalties for industria
ang irrigation consumers with power factors below .85 also exist.

(3} Th.MonthiLight

e



Table 5: Sussary Financial Analysis {Tkx 103 ¥/

Case/Year 1 ? 3 4 I & 7 g8 9 10 11 12 13 14 15
1. Hase Case
a. Dperating sargin 1/ - Y S T S Wy I Y B 202 W IJ I g TN TR TR
b. Net incose 2/ - - - - -~ -1013 9% -BI0%  -TO8  -BTR -AIS -EIIE A8l -39 -AbY
2. Intensitied Base Case:
a. Dperating margin - - -3 - -8 -4 B 3198 4889 7680 W2 10495 129 13004 15008
b. Net incose - - - - - -l -9 -89R 5242 -8t -l 6700 5061 -4251  -247
3. Above fiverage
Rase Lase:
a, Operating Margine - - -1B17 -1663 188 1802 8 809 6812 7889 0% 10M5 14 1352 1Ml
b. Net incoee - - - - 188 -BOS bWk 4282 -TSI9 -2082 -lo4t 24 1783 14 520
4, Pbove Average
Intensitied Base Case: )
a. Dperating sargin - - -1B17 -1663 18 1402 378 Bt 11547 15790 179 AW6 2989 4415 27%Al
5. Net incose - - - - 188 -BOSS -3 -1882 14ib 5659 gL 30 o NH 10300
1/ Equals total operating revenue minis the sus of bulk emergy costs, UMY, and depreciation.
2/ Equals operating margin minus any interest expense and principal payeent plus any governsent operating subsidy,
3/ Mnalysis assuses: a) np increase in PDR load shedding, b} no arrears, o) the saee mix of consumers throughout the 15 years, and 6} a constant

spread of Tk. .75 between the bulk and average retail tarifts,

Table 6 Increase in fverage Retail Margin Required to Earn Zero Met
) Incose in a Biven Year (Tk.}{a)

Case/Year Year & Year 8 Year 10 Year 15

{. Base fase .22 .62 A4 N

2. Intensified Base Case L2 .40 .09 03

3. fbove Average b4 A 09 -
Base Case

4, Rbove Average
Intisified Base Case M W87 - -

{a) & zero price electricity of deeand is assused.



L. Economic Analysis

Qverviewn:

A detailed ecopomic analysis of RE 111 is presented in Annex F.3.
This section summarizes that analysis and highlighs its important findings.
Specially, the objectives of this section are to identify and discuss the
principal economic benefits resulting from RE 111 and then compare the
magnitude of such benefits with estimates of the economic cests of RE 111
so as to determine the strength of its economic justification. In the
subsections below, the quantifiable benefits of RE are described and then a
methpodology for actually estimating these benefits, and the corresponding
economic costs of RE, 1is outlined. Finally, the economic return on the
investment reguired to intensify a "tynical® FRS is estimated and an
important sensitivity analysis 1s performed.

Economic Benefits of RE I11:

RE 11l focuses on the intensification of existing PBSs. By extending
distribution lines of wexisting backbone systems in PBSs, a3 number of
benefits should be realized. PBS lpad factors should increase and line
losses should decrsase due to mere pfficient utilization of the distribu-
tion systenm. Intensification should also directly benefit consumers by
increasing access to electricity. This should result in economic cost
savings as electricity 1s substituted for more costly sources of energy.
Consumers also benefit from welfare gains as the quality of rural life
improves with the availability of this higher quality source of energy.
Finally, some production increases are likely as the RE program stimulates
increases in irrigation and other productive activities,

Methodology

The methedology wused 1s this economic analysis attempts to quantify
the RE benefits described above and then compare them with the economic
costs pf RE. These benefits go either to consumers whg substitute
electricity {for some other source of energy after the advent of RE
("switchers”}) or to new consumers who utilize energy only after RE becomes
availahle. Benefits to "switchers” take the form of economic cost savings;
while for new consumers, econamic benefits are measured by willingness-to-
pay for electricity (See Annex F-3 for more details).

Economic cost  savings per consumer can be measured in a relatively
straightforward fashion. Estimating willingness-to-pay 15 more difficult,
however. While a complete estimate of consumers wWillingness—-to-pay
requires detailed knowledge of their demand functions for electricity, a
minimum estimate is provided by consumers actual tariff payments. This
minimum estimate 15 utilized here, with the result being a rather
conservative sstimate of KRE benefits for new consumers.

The economic benefits of RE estimated using this approach are then
compared with the economic costs of RE. These consist of: 1) the cost pf
constructing and operating the PBSs, Z) the costs of supplying energy to
PHS consumers -~ measured in terms of the long run marginal cost of power
supply, and 3} private costs, which measure the costs of house pr business
wiring, 1light bulbs, and so on. All such costs are estimated in constant
orices and net of any taxes and duties.



Results:

The methodology described above was used tcoc estimate the economic rate

of return on the investment reqguired to intensify a “"typical® FES, A 30
year life time was assumed. The estimated rate of return on the RE I11
investment 1is Z7 percent. This is relatively high and 1indicates that

investments 1n PBY intensification have, on average, a strong econpomic
Justification.

In the economic analysis described above, economic cost savings, which
occur  as electricity is substituted for other energy sources, account for

more than hald of total economitc benefits. These cost saving were
estimated based on the economic cost of petroleum products in Bangladesh in
1985, However, o1l prices coliapsed in early 19B4. If oil prices were to

remaia in the {future at their current low levels, then the economic return
to PES intensification would bhe reduced to approximately 19 percent. (¥
Nevertheless, even under this oil price scenarioc RF III still demonstrates
a good economic return. Moreover, it is unlikely that oil prices will
remain, over the lopng run, at their current low levels. Any upward
movement in oil prices will cetecus paribus strengthen the sconomic justi-
fication of RE III.

D. Social Analysis

REE has set up an “Ekvaluation Cell’ in 1its program planning
directorate to assess the impact of completed rural electrification schemes
on rural communities. A base line study of the 13 RE I PRSs has been

completed by RER's Evaluation Cell, USAID and Dhaka University’'s Institute
ot Statistical Research and Training (ISRTY. The study, which was
undertaken in 1983, assessed the socic-economic changes which have occurred
in rural communities as a result of electrification. The results of the
study are encouraging and indicate that nearly all of the objectives of the
ACRE program are being realized.

Two major 1ssues are briefly examined here: 1Y The positive
institutional 1mpacts of RE on administration and politics in rural
Bangladesh, and 2) the 1mpacts of electrification in one productive
sector--rice processing--on female emplioyment, {(For a fuller treatment of
these issues refer to Annex F-4.!

Several vyears of project experience confirms that RE has been
assprlated with highly successful institutional development. Not only do
PBSs <coampetently deliver & productive resource; they also show great
promise 1in offering demanstration and spread effects within the rural
political economy. They are "islands of lcral autonomy and administrative
efficiency” introduced 1into a rural system dominated by patron/clientage
and hierarchy on the one hand, and an 1nefficient, self-absorbed
bureaucracy on the other. The RE system--conszisting of PESs and FREB--has
already demonstrated 1ts ability to create local institutions which are
responsive to their members’ needs and openly "“political," on occasion, and
which are moving steadily toward financial autonomy and administrative
competence.

The prescribed initial structure for PRSs--boards selected by a local
electorate, local control over hiring and firing of professional staff,

{1} Assuming post 1983 prices are S0% of 1985 prices.



annual membership meetings, publitc access to board meetings and minutes,
etc.--has ensured relatively transparent operations, assured customers that
they 're getting fair treatment, and caused board members and professional
staft to be guite responsive to member needs.

PBSs, occasionally supported by interventions from RER 1leadership,
have also facilitated the practice of open politics in the broader rural
political arena. This is healthy because it provides local residents an
gpportunity to guestion and challenge arbitrary actions by central
bureaucratic authority. Recent euperiences of a PRES in Narth Bengal are
instructive. [(RAnnex F-4, Pg. 2)

There «can be no doubt that RE has positive economic and social
impacts, Electric pumps support higher, more reliable yields from existing

crops and allow cultivation of new crops during new Seasons. This not
only creates new work for male agriculturists but may offer new
opportunities for women in agricultural processing. Cold storage units

support expanded production of potatoes, onions and other crops and
facilitate export of shrimp. Small machine shops and factories have apened
in substantial numbers providing jobs and new products.

Electritied retail shops offer wmore sophisticated products and
services, FPotters, weavers, and other craft workers use high quality light

sources to extend their effective working hours. Students are able to
extend their study hours. Soccer games, volleyball matches, and public
meetings take place on newly-lighted school grounds. Televisicn enhances

communication between capital and countryside.

Up to mid-19B5, the following employment - generating, electrical
service connections were made:#

] Commercial Centers and Shops: 24,3235 connections. In some cases,
shops are opened in response to newly - available electricity.
In other cases, electrical connections have enabled owners of
existing shops to expand product lines services, and business
hours. fs overall demand increases, rural jobs and incomes are
increased.

o irrigaticn Pumps: 5,919 connections. Some electric pumps replace
diesel predecessors. However, due to relatively lower investment
and operating costs, most electric pumps are new, and are
introduced at sites where 1nvestment has been considered too
expensive., The REE estimates that, up to mid-1983, winter f(horo)
rice production area had been expanded by 200,000 acres as a
result of introduction of new electric pumps in PBS areas, In
addition, electric pumps make possible, or increase, production
of wheat, potatoes and sweet potatoes, spices, winter vegetables,
and cother crops. It 1s likely that electric pumps have already
increased seascnal work opportunities for hundreds pof thousands
of rural workers in FPBES areas.

s Industries: 2,843 connections. Machine shops and small
tactories offer new jobs in rural areas. in the long run,
¥ REB, Rural Electrification Prooramme, Bangladesh -- The First Five

Years, 1980-B3, opp. 11-16




electrified <emall industries can be expected to provide hundreds
of thousands of jobs in the countryside.

Household hookups tlabout 360,000 up to mid-1985) enable rural
families engaging in crafts i{potters, weavers, mat and basket
makers) to extend their effective work hours, In most areas 1t
1s probably neceszary o give focussed promoticnal supporit to new
small industries,

The RER i3 exploring several possible approaches to smaill
industries promotion in rural aresas. Evidence of their serious
interests in this area i1nclude: inclusion of a representative of
the Bangladesh Small and Cottage Industries Corprration on the
Boardy; participation o0f RER and FES employees in a recent
training seminar neld in conjunction with the Bangladesh &Small
and Cottage Industries Corporation and the BDG Agricultural Bank.

There is ample evidence of positive economic impacts (enhanced incone
new part-time and full-time jobs). However, i1t is difficult to gquantify
those impacts at present. Majaer impact evaluations in 19B7, and later in
the Project, will provide guanititative insights,

However, at least one area of negative impact must be measured against
this impressive catalogue of positive benefits. In arder to assess the
impact of electrified rice atlling on female emplovment, two representative
processing units are compared below: A 1s a dhek: (foot-operated wmortar
and pestie’ unit, capable of processing about 400 maunds of rice annually,
using the labor of one woman. B 15 a semi-mechanized mill equipped with a
steel huller, an automatic winnower/separator, parboiling equipment, semi-
pukkha building and a 5,000 ft2 drying flpor. It is brpadly representative
of the technology which is replacing dheki processing.

TAELE &
A B
Dheki dnit Semi-Hechanized Unit
Fixed Investament Tka 10040 Tk. 300,000

{bheki, parboiling pans) {Machinery, structures, land)
Employees H 2

Fer Capita Daily
Production 1.3 maunds 6.1 maunds

Person Days Reguired 334,009,000 72,000,000
for Annual Crop of
16 Hillion Tons

Fuli-Time Jobs Available

Ynder This Technology 1,120,000 246,000
temale - 144,000
male - 96,000

T

I+ we assume abrupt conversion from technology A to technology B,

there would be a net loss of about BBG,000 jobs. 0f jobs newly created,
perhaps 40% (or 96,000) would be taken by men, with the remaining 60% (or
144,000} availble to women. The scenaric is, of course, over dramatic.

The conversion process has already occcupied a decade and will reguire



another decade or more. It's probably more useful to: 1) envision loss of
roughly 30-50,000 full-time jobs each year, or 2) assume several thousand
women will lose full-time work, while 100,000-200,000 more gradually lose
part-time opportunities. In any case, the bulk of the jobs will be lost
anyway since there has been widespread adoption of diesel mills in non-
glectrified rural areas.

Beyond the fundamental fact of net employment loss, 1t 1is also
appropriate to examine the spcial debits and credits associated with dheki
and rice mill work. The following tentative formulations can be made:

i« n average, mill workers are substantially better paid. Earnings
probably coincide with the upper half of the range for dheki
Wworkers., {Many women hired for rice husking receive only daily

meals and one sari  for two or three wmonths of employment
fpllowing the paddy harvest). (See Annex F-4),

0 Mill warkers are generally provided with cash income, crude
shelter, and some food (broken rice) at the work site. The aill
ofters & joeb and something more--a physical refuge for rural
women who tind their persopal situation 1in the village
intolerable. fMany workers are divorced, widowed, or abandoned
women with dependent children. They are able to achieve a
precarious subsistence for themselves and their children without
direct patronage from any male.

Electrification of rice mills and loss of jobs by dheki workers are
but two aspects of a massive process of economic growth and change. Sonme
positive aspects ot rural electrification were discussed above. Gther
elements in the process include: technical innovations in agriculture and
small industry which are not specifically dependent on electrificationg
improved roads and other transport facilitiesy new--larger scale and longer
distance--marketing networks for paddy and other commodities; and the
advent of an entrepreneurial class in rural DBangladesh, eager to invest and
earn putside the agricultural sphere, The process is socially, politically,
and economically complex, with positive and negative impacts distributed to
all corners of Bangladesh: saciety.

Job losses associated with electritied rice mills cannot be arqued
away. PBut effects are not wholly negative; the situation is ameliorated by
the following nbservations:

0 Dheki jobs are being lost gradually, over a period of vears and
many women are loesing subsistance level part-time, not rash
garning full-time work.

o Mill Jobs offer sgme advantages over dheki jobs 1in terms of
personal autonomy, opportunities to achieve subsistance gutside
the villages, and higher earnings.

] Female workers 1in mills located close to markets and highways

have high public “visibility," thus =slowly and partially
iegitimizing non-professiponal female employment,

0 dJobs are being lost as part of broader economic/historical
process which has many positive aspects for a@en, women, and
children. New jobs are being created in off-season farming and

zmall ingustries; grain production is increasing faster than



population, and prices «f basic foods are going down; transport
facilitieg are belng improved and individual physical mobility
is increzaging; women are finding jobs in garment and electronics
factories; etc.

On balance, RE is having positive economic and social impacts on rural
Bangladesh.

E. Methods of Financing

USAID has prepared an appraisal of the host country’s ability to
~ontract as required by HB 3. This appraisal is shown as Annex G-4.

Dur~ing the implementastion of RE I and RE II, REB has built a
procurement directorate that has performed well in executing the hundreds
of host country procurement actions required. REB has a standard system
of formal competitive procurement which iz in accordance with AID HB 11,
Chapter 3 procedures. TIn addition, USAID monitors and approves all host
country contracts, for toth commodities and technical assistance. In
addition to th $119 million of AYD RE I and RE II funds, REB has the task
of procuring materials for other donor funded projects. Based upon past
success and compatibility among donors, host country contracting is
preferred.

The host country contracting mode will be utilized for over 95% of the
procurements financed under RE IIIL. Each of the contracts will be
approved by USAID and will utilize an approved method of financing. The
technical assistance forelgn exchange costs will be financed under an AID
Direct Letter of Commitment.

The local currency costs of the technical asgsistance contractor will
be paid directly by the host government who will request an advance from
the USAID to meet the contractor’s immediate disbursing needs. The advance
will be replenished monthly upon submiszicn of approved, processed claims
by the host government. This financing mechanizm helps institutionalize
voucher examination and accounting procedures in the host government. Each
contractor's claim is first reviewed, approved, and paid by the BDG.
Subsequently, the advance is replenished after USAID examines and certifies
the accuracy of the contracior's claim. This procedure has greatly
improved the BDG's ability to apply contract pruvisions to payment requests
while still allowing for USAID scrutiny of the claim.

Commodity procurement will be implemented through host country
contracts financed by Mission issued direct 1letters of commitment.
Although this iz ncot a preferred method of financing, the BDC does not have
the financial resources to make payment and seek frequent reimbursement
from AID for expanses. 1In addition, contractors prefer having a USAID
letter of commitment which, in effect, guarantees prompt, expenditious
handling of claims. As such, this is a highly desired financing mechanism.

USATIDP will also review and approve any IFBs for commodities to be
purchased under AID funding and must algo approve award recommendations.
USAID will continue its PBS and REB monitoring activities. 1Its present
program of formally inspecting every PBS at least once each year will be
maintained.

|
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Major project implementation actions such as the reservation and
commitment of funds will be handled through project implemention letter
procedures, as in the past. It is expected that the systems in place now
within USAID can easily meet +he $10-12 million of annual disbursements
expected under this project, even with personnel turnover, especially
given the fact that USAID is now successfully managing the RE II project
with disbursements running at a $20 million annual rate.

TABLE 7

METHODS OF FINANCING

Method of Method of Amount
Element Implementation Payment (US$000) %
Construction Host Country Direct Reimbursement, 43,238
Commodities Contract Commitment via direct

L/Com with payment
effected by EFT or USAID

Support Host Country Contract Direct Reimbursement 882
Commodities Commitment via direct

L/Com with payment

effected by EFT or USAID

Techunical Host Country Contract Foreign exchange costs 12,210
Assistance will be reimbursed under
direct L/Com. Local
currency costs wili be
provided under a Letter of
Commitment or an advance
to BDB who will reimburse
contractor's expenses.

Training Host Country Contract Foreign exchange costs 500
will be reimbursed under
direct L/Com. Local
currency costs will be
provided under a Letter of
Commitment or an advance
to BDB whe will reimburse
contractor's expenses.

Evaluation AID Direct Contract 740
Studies and PIO/Ts
Audits

*provision for contingency is $2,430,000.

F. Environmental Review

The RKE IiI PID approved by AID/W in April 1985 contained an
tavironmental Annex referring to the extensive environmental examinations
and reviews on the predecessor projects which had all recommended and
received negative determinations. There has been no change in the activity

anor ha there been any information emanating from the activity which



changes this negative determination decis:ion. Please note Annex F-95 {for a
short review of the 1mportant environmental issues.

G. Technical Analysis

The technical analysis in Annex F-1 reviews the country’'s overall
electric power generation and transmission situation with detailed
projections on load growth and capacity through the early 1990°s with
general projections until 2000, There is likely to be adequate generation
capacity after some 1985-84 shortages are overcone. There may be local
problems 1in transmission and grid station capacity. AID will cover this
with grant conditionality. A =oon to be released study by the BHangladesh
Energy Flanning Froject ({(BEFP) will provide planning reference for the
power sector through the year 2000,

Generation

FDE has designed a program to augment its generation capacity in
accardance with anticipated total system load growth (which includes RER
estimated demands). Commitments are firm up to the end of year 199¢ and
nlanned thereafter, up to the year 2000, The "Summary of Fower System
Master Flan Study" 15 attached as Annex bG-2,

Annex F-1C shows the Load vs Generation Balance supported by a graphic
display (Table F-1(7. As can be seen in Annex F-1C a positive firm
capacity halance will be achieved in the last quarter of 1986. This should
greatly reduce the load sheddings experienced today, especially those 1in
the West Ione. Annex F-1D shows the ongoing and future power station
construction up to 1990, Presently, demand growth is projected at very high
levels year after year (Apnex F-1E}, an unlikely scenario over such a long
pericd, especially with the more realistic electric rates projected i1n the
next +ew years. However, the BDE should not be 1nhibited 1in seeking
financing of power stations at this point given incipient power shortages
which would be likely without major rapacity additions.

Transmission

The Fower Development Board (FDBE) 15 responsible for all power
generation and transmission in Bangladesh., Distribution of power in cities
and municipalities may soon be handled by separate distribution entities
organized under the EBDG societies act. Main PDE transmission voltage 1s 132
KV, sub-transmissien voltages are 66 and 33 KV, The 33 KV sub-transmission
system is of primary concern. Although the FDE has improved the 33 KV
transmission lines to a great extent, constant monitoring of the condition
of these vital lines 1s important. Since PDE gives the 132 KV transmis-
sipn lines (National ©6rid) highest priority next to the generating
stations, there may not be a need for great concern about their state and
capacity.

Although PDB has ambitious plans for upgrading and new construction of
grid stations (See Annex F-1D}, Annex F-1C shows a few capacity shortfalls
with the plan under Annex F-1D {fully i1mplemented. The overall margin of
grid station capacity 1s estimated to be positive, but there are potential
area deficiencies as seen 1n fAnnex F-1B; e,.g. Cemilla, Sylhet I and the not
yet completed Jamalpur 1@ FPES. In contrast ta that, other areas have an
abundance of capacity.



The FPDE 1is aware that their gridstation capacity may be  unevenly
distributed. In PDB load +forecasts, the PDB distributed REBRB loads {(which
were given te them as a lump sum figure, project wise) on a percentage
basis 1in accprdance with historical, wmpstly pre-REB gridstation data.
Detailed 1load data on the basis of individual PBS load centers have been
{(June 1983) <furnished to USAID by the RER consultants to aid 1i1n the
preparation of this Project Paper. USAID has initiated contact between the
REE technical consultants, Gilbert Commonwealth (GC) and the PDB consul-
tant, Energieplan {(West Germany!, who are involved in the PDE power master-
plan study. We expect a more accurate PDB load forccasting and gridstation
rapacity distribution profile and schedule will result, thus providing
information to grapple with the potential capacity deficit shown i1n  Annex
F-1iR. The REE will periodically update its load forccasting on an  area
basis so that the PDB can be alerted long before grid stations become
overloaded,

tosses in FBS supply systems have been falling since they were
energized. In Jdune 1984, system losses in seven out of 13 PBSs which had
been energized for at least two years were abput 10 percentage points
higher than the anticipated levels, namely that losses would not exceed 25%
in @& PBS's first year of operations, 20% i1n the second year, 13% in the
third year and 10X in subsequent years. RER attributes these excess losses
to the fact that transformers are not fully lpoaded during the initial years
nf operation of a PBS. Non-technical losses are believed to be low since
members of a FHES perceive that 1t is in their own interest te report any
form of theft of electricity. However, the exact causes of these gicess
losses have not been ascertained, A study 15 planned for late FY 86 by the
REE, with the assistance of 1ts consultants.

System Design

PDE power (33 Kv) will be stepped down to 11/6.35 Kv as the primary
distribution voltage. The primary system will have the Wye configuration
with multi-grounded neutral. Main feeders and branch feeders are 4-wire 3
phase, whereas primary tap circuits may be either 3 phase or single phase
according to loads encountered; existing or potential, The developments
under RE 11 have shown that a predetermination ot 3 phase vs. | phase high
tension distribution mix is difficult at best and the pragmatic approach ics
to let the 1load demand determine the distribution line configuration.
resently, the mix has settled at 60% 3 phase and 404 single phase versus
the RE I planned mix of 70% single phase and 30% 3 phase,

Line design consists of the cenceptual design (key map) and the actual
design according to field data, e.g. types and sizes ot existing and
potential leads., Field design/staking criteria remain as developed under
RE Il where productive use has the highest priority and domestic consumers
are picked up along the way; except that now the criteria calls ftor hooking
up an eguivalent of 100 domestic customers +for each mile of distribution
or +feeder line to be installed. This compares with 30 domestic customers
per line mile in RE I and II. The bias, as noted, 1s towards productive
uzers {a STW is considered the equal of B domestic customers, a DTW the
=qual of S0},

The practice of taking over FUE load centers such as bazars (frading
centers} will continue 1+ such aress fali under the PHBS jurisdiction.
Since these ex-FDR load centers need extensive rehabilitation 1t may be
expected that 10% to 13% of the commodities will be wutilized for this
purpose,



PBS line routing criteria remains wunchanged, i.e. primary main
circuits (backbone lines) will run aleng existing roads, branch (feeder)
lines will be staked according to load requirements determined by the local
consultant from sign up data and field verification. PES sub-stations are
located at sites accessible throughout the year.

Secondary ({feeder) distribution voltage is either 400/230 volt three

phase or 230 volt single phase according to load reguirement. Power
frequency 15 50 hertz (cycles per second!.

H. Data_Collection, Monitoring_and Evaluation Flan

During implementation of Rural Electrification 1 and 11 projects there
have been various reports, assessments and a soccio-economic impact study.
Rural Electritication 111 (RE iI1I) implementation will include assessing
the various existing sources of information, determining information needs
and ogaps and designing an on-going system for data «collection and
monitoring. RE II1 will provide for a more focused and structured means
for collecting, assessing and utilizing the required information.

User Identification

The many potential users of project information include individuals at
many levels, in many organizations and in various functional capabilities.
Identified users include:

. Bangladesh Power Development Board (PDE)

. Rural Electrification Board (REB), Ministiry of Energy

] Palli Bidyut Samities (PRS), rural electric societies

. Bangladesh Planning Ceommission

. Bangladesh Agricultural Development Corporation (BADC)

. Rangladesh 5Emall and Cottage Industries Corporation {(BSCIC)

. Integrated Rural Development Frogram (IRDP)

World Bank, Asian Development Bank, Kuwait, Finland, Canada
The contractor, NRECA

USAID proiect and program officers and senior management
HID/W.

The type of information reguired will generally address project prog-
ress and performance, project impact and achievements, and project costs,

budgeting, and financial viability requirements +for planning and resaurce
allocation decisions.

Best Available Copy



The gqoal of this project 1s to improve the standard of living and
gquality of 11fe 1n rural Bangladesh. The purpose 1is to develop the
capability of the Rural Electrification Board to effectively provide the
technical, managerial and engineering capability and leadership necessary
tn establish self-sustaining, financially viable, properly managed and
maintained rural electric cooperatives providing reliable electric power at
reasonable rates to rural residents.

The outputs of the project reflect the activities being undertaken to
achieve the goal and purpose of the project. By measuring progress and the
effect or impact of those activities or outputs, information users will be
able to monitor and evaluate this project. The outputs are the following:

In 17 PBESs, backbone and distribution lines constructed.
- In 17 PBSs, substations installed and functioning.

- In 17 PESs, domestic, small commercial meter, industrial and
irrigation pump coennections {(hook-ups) completed.

- FBES a2nd REE perscnnel and local consultants and contractors trained in
management and technical skills,

- REE staff training in U.S. completed.

- By 1990, 20 to 25 percent more village electricians trained and
certified,

- By 1991, 17.5 percent of all villages in Bangladesh electrified by
USAID's Rural Electritication Project.

- In each PRES, customer services unit established and functioning
etfectively.

- In 17 FBSs, annual meetings with membership establish and attended by
the majority of the meambership.

- RER policies and procedures established including appropriate lending
and tariff rate structures.

- Average annual KWH consumption per connection reaches 1,000,

The design of the data coliection, monitoring and evaluation systeam
for this project will be structursd to be a simple, low cost and focused
system. To achieve a generation of only essential information, the data
rollection will be centered around the outputs listed above and the
following questions asked by program decision makers:

1. What pffect does electrification have on the socic-economic
well-being of the country?

Can the Rural Electrification Board (REB) achieve and maintain
the capability to manage efficiently and etfectively a rural
electrical service delivery system?

]



3. Can the PBRSs, ag they are created, continue to function as
effirient cooperatives based on democratic principlies?

4. With sufficient hook-ups per geographic area, can each PBS
achieve financial viability?

S. Are tariff structures and lending rate policies appropriate for
achieving PBS financial viability?

The RER, USAID and the project contractor will develop mutually agreed
to indicators for measuring project progress, performance ang achievements.
Indicators will answer the guestions of how, why and what is happening.
They provide the basis for determining what data to collect and monitor and
they will provide the basis <or conducting project evaluations. An
illustrative set of indicators is listed below for consideration.

I. Finapcial_and Economic Viability
. Ratio of PRS tariffs to the real cost of electricity to consumers.

B. Adequacy of initial capitalization of FESs.

C. Margin between bulk rates and tariffs 1s adequate to cover all
rosts.

D. Ratio of delinguent electric receivables to current billings.

E. Proportion of revenue generated by commercial, industrial,
irrigation and domestilc consumers,

F. FRatio of technical and non-technical losses to total power
generated.

f. Consumer base to plant investment.

I1I. Power Distribution_Management

A, #BS Member Service and Fower Use Program cperational.
B, Bank credit availability for installation of connections.
C. Freguency of meter reading, billing and collection.

D. PBS capability for setting equitable and viable tari1ffs.
E. Majority of PRS members attend annual meetings.

6. Rate of expansion of local distribution system per unit of time
(# of hook-upsi.

H. Number of villages electrified.

¥ An indicator 15 a measure of a problem or condition.



Iv.

1. Frivate sector {(engineering, construction, material wmanu-
facturing, supplies and transport) capable of supplying required
goods and services to FPBSs and customers.

A. Backbane and distribution line constructed per unit of time.

B. MVA substations capacity installed per PBS annually.

C. Percent increase in load factor above current 254 per unit of time.

D. Percent KWH system losses from current average of 21 percent in
March 1984,

E. Response time for meter repairs.

Human_Resources Development

A. Village electricians trained, certified and providing timely
Services,

B. Employee attrition/retention rates.

C. Institutionalization of REE and PBS personnel training in
management, techrnical, operational and maintenance skills.

D. Effective training program developed for local contractors and
consultants in technical skill aress.

E. Fercentage of staff positions filled.

F. Career development program for perconnel realized.

A, Total area irrigated and subsequent increase in grain production.
B. Number of small, medium and large industries created and/or expanded.
C. Number of agro-processing facilities created.

D. Increase in industrial production levels.

E. New employment opportunities generated.

F. Labor dislocations.

b. Type and level of locally produced commodities.

H. Savings in foreign exchange due to change 1n type of energy use.
I. Het change in income levels.

J . Fubiic security.

K. Community services (religious, health, etc.) availability.



L. Fertility reduction {(LPR).

M. New practices and activities within the household, e.g., student
study hours, refrigeration, working hours, security and so forth.

N, Number of household hook-ups.

1>
p=]
o
!
10
p=]
|
-
u
-+
D
o 4
m
—~
=-
ju
o
oy
fant
[w]
[In]
—-
i1}
(1]
.
o
-
=
=}
=2
s
[l
0
3
-
2
Vo]
o8
om |
a.
T
<
n
-
[
&
[
o+
=]
e
e

£ combination of guantative and gualitive methods of assessment will
be used to answer the "what 1s happening” and “why and how" questions, Rs
suggested in the Bureau Guidance, a combination of administrative record
keeping and c=mall targetted studies will be used to answer ‘"what 1is
happening". These methods will facilitate project montitoring. For the
bropader question’'s pof "why and how®, generally addressed in evaluations, a
series of case studies, analytical studies and perhaps rapid low-cnst
methodologies will be empioyed.

During the implementation of RE II] 4rom Septesber 1986 to August 1971
{20 guarters) the tollowing 1s scheduled to take place:

Quarters 1-4:

- Methods of administrative record keeping will be designed and
employed to include training information, construction progress,
performance indicaters, rate of new hook-ups, financial informa-
tion and so forth.

- The administrative records data will be monitored quarterly and
reviewed as part of the 8IR (Quarterly Implementation Review)
process,

- In the second quarter, a study will be carried out to 1dentify
the positive incentives required for achieving financial viabili-
ty.

- in the fourth qQuarter, case studies will be performed on the
existing FRBSs 1n the project. Through the case study approach,
goals for each FHES will be established towards achieving +inan-
cial wviability. Project 1implementaticon monitoring will then
include, on a PBS specific basis, monitoring the progress of each
FBS against established time specific geoals.

- fontinue administrative record keeping and project monitoring
including the findings in the USAID GIRs. Identify and conduct
analyses of this data as reguired to answer the evaluation gues-
tions outlined above,

- in the +4:i1fth guarter, contract, organize and copllect data to
measure the soclio-economic i1mpact of the project. The study will
he structured to complement the socic-ecopemic impact study con-
ducted in the geographic area of 4 PBESs in 1982. Findings of the
1987 study will be compared to that of the 1982 study to measure
impact. Additicnal newer FBESs will be included in the study for
comparision with findings in the socio-economic study scheduled



tor the 17th guarter in 1990, Data collected will include, inter
alia, new enterprises established, additional land under irriga-
tion and the subsequent increase in crop production levels, new
employment gqenerated as well as labor dislocations, and the
affect on household and community activities,

Quarters 37-12:
- Continue administrative record keeping and menitering the project
by integrating the findings into the Q@IRs.

- In 9%th quarter, an external evaluation or assessment will be
performed similar to the assessment conducted in November 19%85.

- In the 12th guarter, case studies will again be performed to
measure the progress of FBS5 against the benchmarks established
in the earlier case studies for reaching financial viability.
More 1in-depth case studies will be carried out on the PBS5s lag-
ging behind in achieving goals for financial viability.

Quarter 13-16:
- Continue administrative record keeping and monitoring the
project by integrating the findings into the @IKs.

Quarters_17-20:
- Continue administrative record keeping, compile data, and conduct
final summary analyses.

- In the 17th guarter repeat the socio-economic impact study and
conduct comparative analyses to determine the socio-economic
effectiveness of the project over the LOF.

- Also in 17th guarter an external evaluation will be wundertaken,
the second of twp to be performed during the LOP of Phase III.

- In the 1last guarter the contractor will submit a +inal report
including a project appraisal and an final impact evaluation will
be performed.

The effectiveness of the information system will, 1p large measure, be
dependent upon counterpart support as well as that of USAID and the
contractor, The burden of data collection for the project has fallen on
the rcontractor to-date. While the information is useful to both the
contractor and USRID, 1t's potential usefulness to the Ministry and Fower
Development PBoard is significant. During implementation of RE III, the
contractor will work closely with the REEB Directorate of Planning and
Evaluation to develpp data collection systems relevant to PBS construction,
operation, and finapcial viability. The system for data collection will
be designed to address the indicators developed by the REH, contractor and
USAID,

Because the information required will include PBS specitic financial,
operational and construction information, the data collection and analysis
system will involve the 17 PRSs as well as REB officials. Working with the



contractor, thg HER evaluation pfficial will coordinate implementation of
the system at the central level at RER and with the individual PBSs through
‘the Members Services ang Froductive Uses Offices in each PBS.

The contractor and the REE project manager and evaluation official
will jointly identify the infgrmation reguired, sources of information, and
methods of vretrieval, collection and analysis. The system will be
implemented within the operational framework of the REB and the network of
PBSs, and the information 1s to be shared with the contractor and USAID for
reporting, project monitoring and evaluation purposes.

Te support data collection activities, the oproject’'s in-country
training component will incorporate some data collection training inte

every training program at every level. The training will be adapted to the
level and responsibilities of the trainees vis-a-vis data collection,

monitoring and evaluation within the power distribution system from the REB
to the PHSs.

Feedback Procedures

In order to ensure dissemination of data cellected and analyzed to the
identified users of the information, 2 bi-annual report {(every six months)
will be prepared by the RER Program Flanning and Evaluation Division with
the assistance of the rconsultant’'s Chiet of Farty. This report will
include the following:

1) Findings of the ocn-going sdministrative record keeping data that
respond to the indicators of project progress and performance ;

2) Progress reports or findings of the socioc-economic impact studies
and case studies; and

33 Findings and recommendations of special analytical studies that
may be conducted during project implementation including results
of relevant studies performed by nther donors,

The REB Program Planning and Evaluation Office will be responsible for
preparation and distribution of the bi-annual report to the identified
information users.
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I. Socio-eonomic
{Sth and 17th quarters)

I11. Case studies in 4th and 12th quarters
I11. Analytical Studies
IV. Two External Evaluations

V. Impact Evaluation

impact studies

VI. Short-Term Technical Assistance:

A) Design and Implementation of
Administration Record Keeping --

2 person months

E) Administrative Record Keeping

Data Analysis --
S person months

$ 200,000
£ 80,000
£ 60,000
$ 100,000
$ 50,000
$ 20,000
$ 30,000
Total: 5 540,000

TRRLE 10

RURAL ELECTRIFICATION PHASE 111 PROJECT

DATA_COLLECTION, MONITORING AND EVALUATION PLAN

“ethodology

Project leplementation Buarter H

15 6 7 8 1% 10011 12113 14 15 thi 17 18 19 20 | Post Project

Adeintstrative Record Keeping
BIR's {Monitoring)
Socic-economit lepact Study
Case Studies

Analytical Studies

External Evaluations/
fssesspents

Impact Evaluation

1



1. Issues

The primary issues Lo be addressed during project implementation are:
{a) strengthening the financial performance of PESs, and b) rationalizing
FDB and FES tariffs so as to achieve greater consistency with the economic
costs of supplying power without sacrificing PBS financial viability.

While 1t is still early to evaiuate the financial performance of AID-
funded PBSs, several conclusions are becoming clear. First, the financial
performance of FBSs 1s improving as they mature. Second, financial
performance 1is generally strongest in those PBSs which supply markets
characterized by a relatively high demand for electricity on the part of
productive use CONSUMErsS. Third, despite their improving financial
performance, virtually all PBSs will be unable to fully meet the current
schedule of loan repayment,

Intensification will clearly help improve the financial performance of

PHESs. A variety of other actions will alsp be useful., Efforts are needed
to redure line losses and to ensure that intersification leads to
relatively more productive use consumers being connected. Loarn repayment

conditions should be revised so as to make them more realistic given the
nature of RE and the types of markets supplied by many FESs,.

Tariff reform is anocther way of addressing the financial needs of
FHSs. Such reform must, however, be undertaken within the context of an
overall energy sector pricing peolicy. fi review of commercial energy
pricing policies demonstrates that electricity taritf increaszes for both
PDB and PRS are justified on efficiency grounds, A key element in this
process of tariff reform 1s the ongoing Bangladesh Power Sector Tarift
Study. This study will estimate the economic costs of supplying power to
various categories of FDB and PBS consumers. These estimates will provide
the basis from which the WB determines a set of taritf reform recommenda-
tions to be negotiated with the BDG. AlD proposes to participate in these
negotiations.

AID plans to tie the second obligation for RE 1iiI to policy reforms
related to the satisfactory attainment of the agreement reached in these
nepotiations. Specific benchmarks will be establiched and USAID will place
further conditions on the release of the final obligations.

SECTION IV - CONDITIONS PRECEDENT & COVENANTS

Conditions Precedent to Dichursement

{1) Prior to disbursement, or to the issuance of any conmitment
documents under the Froject figreement, for any purpose other than
technical assistance, the Cooperating Lountry shall furnish 1in
form and substance satisfactory to A.L1.D.:

{a) & plan, to ensure tor the life of the Project, power genera-
tion, transmission and substation capacity will be adequate to
meet the forecasted load within each of the areas served by the
Rural Electrification Board (REB) under this project, and

{(hy A plan, by December 31, 1986 ar such later date as AID may agree
in writing, to implement in phases the recommendations f{(including
revised taritfs for PHSs) of the Bangladesh Power Sector Tarif+
Study (Funded by the United Nations Development Program) as



Cove

agreed to by AID and the RDG.

ants

The Cooperating Country shall covenant that:

1)

{2)

(3)

(4)

The Cooperating Country will cont:nue to provide operating
support to project PRSs in accordance with a formula acceptable
to AID.

The agreed to revised rate schedule (ses C.F. 2a above) for FPBSs
will permit the PBSs to earn revenues sufficient to cover
electricity purchases, administrative expenses, depreciation, and
interest and principal repayment. The RER will also investigate
the possibility of utilizing a porticn of the depreciation fund
to offset payments of interest and principal.

the [Ccoperating Country will properly operate, maintain, and
repair the main 132/33 KV transmission lines, the 33 KV sub-
transmission lines including rights of way, and the substations
which service PBSs developed or improved under this or predeces-
spr projects,

The Cooperating Country, 1in particular the Fower Development
Board (FDB) and the REB, will conduct continual coordinated load
forecasting so as to ensure the adeguate distribut.on of poder to
FESs served by the Project but to aveid overloading of grid
stations.

The Cooperating Country shall cause DB to use RERB construction
standards in building any new distr :tion lines in REBR desig-
nated areas of operation,
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PID APPROVAL MESSAGE

UNCLAS STATE 1170G5

17 APRIL 1983

SUBJECT: RURAL ELECTRIFICATION III PID (388-0070)
REFTEL : ETATE 101209

RA/ASIA HAS APPROVED PROCEEDING WITH DEVELOPMENT OF SUBJECT PROJECT
PAPER. HE DISCUSSED PROJECT WITH AID COUNSELOR AND DA/PPC, BOTH OF
WHOM EXPRESSED SOME CONCERN ON MOVING AWAY FROM STRATEGY AGREED UPON
LAST YEAR AND WHO MAY RAISE QUESTIONS PRIOR TO PROJECT AUTHORIZATION.
MISSION SHOULD BE SURE TD ADDRESS THORDUGHLY THE ISSUES RAISED DURING
PROGRAM WEEK, SUMMARIZED BELOW, WITH PARTICULAR EMPHASIS ON RATIONALE
FOR CONTINUING T PROVIDE LARGE COMMDDITY INPUT.

THE MAJOR ISSUES DISCUSSBED REVOLVED ARDUND:

1. LARGE COMMODITIES CONTENT: THE INCLUGION OF DOLS. 40.0 MILLION
FOR COMMODITIES CONTRADICTS UNDERSTANDINGS REACHED AT THE TIME OF RE
11 APPROVAL AND REFLECTED IN LAST YEAR'S CDSS. (BASICALLY, WE WERE TO
FHASE DUT OF COMMODITY PROCUREMENT AND FOCUS ON ENGINEERING, TA,
TRAINING, MANAGEMENT IMPROVEMENTS. ETC. DUR PRESENCE 1IN THAT
CAPACITY WAS TO HAVE BEEN A CATALYST FOR OTHER [DONORS TO FINANCE
COMMODITIES). THE PC RAISED THE FOLLOWING GUESTIDNS WHICH SHOULD BE
ADDRESSED PRIOR TO FP AFPPROVAL:

A, WHAT HAS CHANGED SINCE 1981 70 WARRANT A LARGE COMMODITY INPUT?
B. WHAT WILL BE OBTAINED FROM PROJECT WITH COMMODITIES?

~ RATE STRUCTURE POLICIES
- ECONOMIC DEVELOPMENT IN CDOP SERVICE AREAS

C. WHAT WILL NOT BE OBTAINED WITHOUT PROJECT COMMODITIES?

b, WILL OTHER DONORS FILL THE COMMODITY GAP IF WE FINANCE SOFT
INPUTS ONLY?

E. WILL THIS PROJECT SATISFY CURRENT DEMAND FOR INTENSIFICATION
WITHIN {7 CDOPS AND/OR PUT THE COOPS ON VIABLE FINANCIAL GROUND?

2. RATE STRUCTURE: THE PC FELT THE PROJECT OBJECTIVES ARE UNCLEAR AS
TO THE WEIGHT GIVEN TO CONSOLIDATION OF 17/3% COOPS VS, NATIONAL RATE
ETRUCTURE r~OLICY. f# HEAVY COMMODITY COMPONENT MAY BE WARRANTED IF
ACCOMPANIED BY A CLEAR POLICY OBJECTIVE. PROJECT SHOULD HAVE A CLEAR
STRATEGY FOR CONDUCTING POLICY ANARLYSIES REGARDING & RATIONALIZED RATE
STRUCTURE, SUBSIDIES, ETC., IN CONJUNCTION WITH THE POWER DEVELOPMENT
BOARD IBRD AND OTHERS. PROZECT  GSHOULD PROBAELY HAVE A POLICY
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ANALYSIS/STUDIES COMPONNT AND TA TEAM INVOLVEMENT IN THIS AREA. FOR
ASSISTANCE ON TARIFF AND INSTITUTIONAL ISSUES, GEE REFTEL ON POSSIBLE
TDY IN EARLY MAY BY R. ICHORD.

3. Th CONTRACT: THE PC RECOMMENDS THAT THE TA SERVICES BE COMPARED.
OTHER CONCERNS:

4, TECHNICAL ASSISTANCE SUCCESS TO0 DATE: PP SHOULD DESCRIBE
ACCOMPLISHMENTS OF THE EXTENSIVE TA OVER THE PAST NINE YEARS.

5. BENEFIT INCIDENCE: FP SHOULD INCLUDE A CAREFUL ANALYSIS OF
ECONOMIC AND SOCIAL BENEFITS OBTAINED 7O DATE. THROUGH EVALUATION OF
RE PROGRAM SHOULD PRECEDE NEW PRDJECT.

b. NATIONAL EXPANSION PROGBRAM: PP SHOULD EXPLAIN THE ROLE THAT AID
(THROUGH THE PROJECT) IS FLAYING AND WOULD CONTINUE TO FLAY IN
ASSISTINSG THE BDS PLAN FOR ELPANSION OF ITS NATIONAL ELECTRIFICATION
FPROGRAM, INCLUDING GENERATION CAFACITY.

7. OTHER DONORS: FF SHOULD INCLUDE ANALYSIS OF AID ROLE VIS-A-VIS
IBRD IN ELECTRICITY GENERATION POLICY.

B. PERFORMANCE DISBURSEMENT: MISSION SHOULD CONSIDER STRUCTURINE
THE PROJECT S0 AS 7O MAKE SEVERAL DISBURSEMENT TRANCHES DEPENDENT ON
SATISFACTORY POLICY MEASURES. SHULTIL.



PROJECT DESIEN SUMMARY
LOGICAL FRAMEWORK
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Lite of Project:
Fros FY 1986 to FY 1991
Total U.S. Funding $40,000,000

IHPORTANT ASSUMPTIONS

HARRATIVE  SUMMARY OBJECTIVELY VERIFIABLE INDICATORS HEANS OF VERIFICATICN
Progras or Sector Goal: Measures of Boal Achisvesent:

Isproving the standard of !, Electric irrigation coverage of the 17 PES's {. REB, PBS, Consultant
living and quality of life in increases from 199,845 acres as of 3/31/83 to
rural Bangladech. 429,211 acres by 1990,

2. Total tons of grain as of 3/31/85 due to elec- 2. BDB, PBS, REB, USAID,
tric irrigation increases froa 297,360 tons to Consultant.
523,600 tons in the {7 AID PBS's by 1990,
(Additional grain dry sezson priserily),

3. Direct farw related esploysent opportu- 3. Study to be carried
nities increase by 1990 because of electric out by Consultant,
pusp irrigation, and other complementary input REE and USRID,
use,

4. Agricultural processing eaploysent opportu- 4. Study to be carried
nities increase by 1990 due to increased out by Consultant,
agricultural production due to electric REB and USAID.
irrigation.

5. Small, medius and large industries in PBS 3. Study to be carried
service areas create new esployaent opportu- out by Consultant,

nities by 1990,

REB and USAID.

5. Positive ispact on household because of lower 4. lmpact study to be

cost power for lighting, night tiee studying,

use ot appliances, better coesunications, tant, RER, USAID.
electrified clinics, hospitals and schools.

7. Electricity contributes to decline in 7

tertility rate,

carried out by consul-

Simple study to try and

1. Electric aotors and pusps
continue to be available to fareer
and credit allows their purchase.

. HYV seeds, adequate fertilizer sade
available in sufficient quantities
to the faraers.

[

. Money available to carry out
study.

A

4, Honey available to carry out
study.

3. Honey avarlable to carry out
study.

b, Boney available to carry out

ispact study.

7. Money available for such study.

ascertain if a correlation

between an electrified

area and deciine in birth

rate can he measured .

Prior studies have iden-
fied such a correlation

elsewhere.



To develop the capability of
the Rural Electrification Board
effectively provide the tech-

pical, sanagerial and engineering 3. Able to properly oversee the construction of 3, REB, Consultant 3. Monies available for continued expansion.
tapability and leadership neces- new distribution systess and rehabilitation of
sary to establish self-sustaining, existing ones,
financialy viable, properly 4. Capable to prepare, review and update Policies 4. REB, Consultant 4. RER and Consulant have adequate staff to
aanaged and maintained rural and Procedures. handle work,
electric cuoperatives providing 5. fraining Directorate able to produce course 5, REB, Consultant 5, Minisus turnover of Training Directorate
reliable electric power at turriculua, conduct training, evaluate and staff.
reasonabla rates to rual update with little outside assistance by 1991, 4. Policy dialogue with BDE results in policy
residents. 5. Able to develop siaplified, equitable, finan- &. REB, Consultant, USAID supportive of econcaic pricing of power
cially sound retail rates for each PBS. bought and scld by the PBS's,
7. REE Systes perscanel able to obtain reievant 7. REB, Consultant 7. Minisus turnover of personnel.
operating data froa PES’s, conduct data analysis,
detersine probless and recosaended resedial action,
8. REB Systess personnel able to reach coapetency in B. REB, Consultant B, Miniaua turnover of personnel
equipsent repair (requlators, O0CR's and ainar
transforser renovationl.
9, Personnel able to perfora subst:tion cosponent 9. REB, Lonsultant 9. Miniaus turnover of personnel
dielectric testing, visual inspections and
and sechanical - testing.
10, Annual audits of each PBS satisfactorily carried 10. REB, Consultant 15, RER able continue independent operations

, Able to arrange financing for RE prograa.
. Able to organize consuaers into PBS's and

prescribe their by-laws,

out by *°B audit office.

, Consultant, USAID other donors.
. REB, Consultant

REB progras viable & other donor provide funds.

ANNEYX B
Page 2 of &

Monies available for additional PBE's.

free of political considerations.

11, Dutside audits of KER and PBS's, conducted per- 11, Private Auditors 11, Progras for periodic outside audits supported
indically, show eature and financially sound supported by REB, BDG.
organizations.

12. Appropriate REB; PBS records are prepared to en- 12. REB, PB5, Consultant 12, Miniaue turnover of personnel consultant

sure suitable budgetary control and tieely
recording of proceresent transactions.

# sanctioned professional service for REB is 13,
fully functional with salaries, allowance and
professional cpportunities favorable to attract
and retain capable personnel. Rapid rotation of
senior sanagesent is elisinated.

has adequate staff to handle work.

REB, USAID, 13
Consultant

USATD, Consultant policy dialogue with
BD6 carried on a continuing basis,

t-13. These indicators can
can be verified by

independent review.
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Societies, Cooperatives)

. Board of Directors of each PBS functioning

sacothly, continued participation of Boards in
training courses, sound direction given by
Boards to PBS Beneral Hanagers.

. Etfective PBS Mesber Service and Power Use progras

as aeasured by increased K#H sold and by satis-
faction aof custoaer/sesbers.

Each PBS carries on an effective saintenance
prograa, minimus response tise for repairs,
each able to test and repair aeters.

. fAnnual Meeting attendance increases each year

and seahers take active participation in affairs
of their seaber-owned PBS.

., PBS°s operate on a sound financial basis 5o as

to seet all present and future obligations.

. At each PBS planned and esergency outage time

aeets country-wide standard.

. PBS Board Mewbers equitably represent entire

o

seehership, developing their knowledye and
skills as Brard Memders, and have a sense of
coesiteent to the PBS,

PRS and 2oard assumes leadership role to
encourage development of the agricultural,
cosgercial and industrial potential of its
SErvite ared.

PBS abie to plan and isplesent expansion of
local distribution systeas with financial
and technical assistance from REB.

. PBS's are able to provide TA to bhelp consuser

for wiring and acquiring and installing electric
connections, aachinery and appliances. Financial
assistance available in soae degree fron PBS's
but primarily froe the credit sarkets, partic-
ularly rural branch Banks.

RERE, PBRS, Consultant
records and reports,

KEE, PHS, lonsultant
records and reports.

. REB, PBS, Conszultant

records and reperts,

. REB, PBS, Consultant

wn

cr-

i

9

records and reports.

RER, PRS, Consultant
records and reports.

. RER, PBS, Consultant

records and reports

., REE, P&S, Consuitant

10.

records and reparts.

RER, PES, Consultant
records and reports.

REB, PBS, Consultant
records and reports.

REB, PBS, Consultant.

L]

en

10,
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. BOR and REB continues place iaportance

on sound PRS Board of Directors.

. Incentives other than electricity for cossercial, saall anc

sediua industries and market forces positively rapact
the preconditions for ingdustrial & comsercial growth,

. Minisue turncver of staff and and updating of skills mith

training courses.

. Annual Meeti gs rot discouraged by authorities.

. REB develope equitable and financially scund rates, PRR solls

power at equitable rate to PBS.

. PDE provides reliable power te PED.

fnard elections continue to be carried put 1n & gesotratic
Banner.

. lInvestaent clisate postive.

. Monies continue to be available for expansion fros BDG

and donors, PHS's generatge internally some of the

expansion funds,

Money available for loan prograa by FBS to consumers
it needed but main funding source becoaes rural branch
Banks.



11. PBS's able to carry on aeter reading, billing
and collection, Disconnects caused by bills out-
standing for agre than 90 days kept to ! or 21 of
customer base in any aonth,

12, PRS able to arrive at and set viable and equitable
tariffs with the approval of the REB.

13. Each PBS is providing enough operational level
training to statf and/or is using special training
conducted by REB as necessary to achieve a self-
training capacity.

14, Dosestic private sector consulting engineering,
construction, material manufacturing, supply and
transportation firas becose fully capable of
supplying PBS's with all needed goods ang Services
of standard quality and in a reasonable tise. They
alsu becose capable of aeeting desands of PBS
customers for transforaers, electric sotors and
the like,

. REB, PBS, Consultant.

. kes, P8S, Consultant.

. REB, PBS, Consultant.

RER, PBS, private
fires, Consultant,

1-14 these indicators
can be verified by
independent review.

14,

ANREX B
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. PBS's continue to have authority te disconnect the

seter for non-payment of electric bill after 90
days and can continue te enforce stiff reconnect fees.

. BDG continues to sugport enhanceaent of all taritis

to long range sarginal cost levels.

, REB Training Directorate and FBS training activities

receive adeguate attention and tunds.

Policy dialogue with BD6 and KEB continses to foster
local private sector to supply as great a percentage
as possible of supplies, aaterials and services
needed by the RE prograe.



e

. In 17 PESc backbone and distri-

bution lines constructed,

. In 17 PESs substations instalied

and functioning.

In 17 PBSs; (a} domestic,

(b} irrgation puep connection
(hook-ups) coapleted ic) seall
cossercial meter, and (d)
industrial

, PES and REB personnel, and

lecal consultants and contrac-
tors trained in sanagesent and
technical skille,

1. Add approxisately 3,500 siles of lines by

3

by 1991,

, Froa 78 as of 3/31/83 to 44 by 1992,

, Additional 295,000 households or 1,770,000

. Additional 4,400 pusps connections by

people served.

1994,

pdditional 1,700 comeercial connections by
1991,

. hdditionai 1,770 industrial connections by

1991,

. froms 4,019 as of 3/31/83 to 28,803 by

1991.
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Page 5 of &

1. RER, Consuitants,

3

REE, Consultants.

3. RER, PESs,

Consultants,

b. REB, PBSs

c. REE, PBSs

d. REE, PBSs

4, REE, Consultant

!

ro

1D funds and local currency budget sade available

, AID funds and locai currency budget sade available.

All Donor funds and local curreacy budgel sade
available.

. Puaps and electric sotors continue to De readily

available. Deaestic motor output increases
steadily and or Governaent alloms iaport of sotors
without high duties.

. Marketing systea provides incentives for increasing

production. Productive Uses progras ispacts posi
tively on cosaercial enterprisas.

. Harketing systea, investment incentives etr.

provide agditional reasons to build industrial
plants,

, Suitable trainees sade available.



3. REB staff training in U.5.

coepleted,

b. By {990, 20 to 25 percent sore

village electricians trained
and certitied.

7. By 1991, 17.5 percent of all
villages in Bangladesh
electrified,

8. In each PRG, customer services
unit established and function-

ing effectively.

9. In 17 PBSs, annual seetings
with aeabership established.

{0, REE policies and procedures
established including appro-

priate lending and tariff rate

structure,
t1, Annual KWH consuaption per
connection averages 1,000,
Project Inputs:
Reference PP Table 4A, 4C, 4D:
1. Cosmodities

2. Technical Assistance

3. Support Cosspdities
4. REB Overhead

wn

Fros a total of 21 as of 3/31/85 to 51 by
1990, Under Phase 111 total of 30.

b

s of 3/31/83, 4,000 trained and 3,000
certified to 5,600 trained and 4,200 certified
as of 1990,

7. Froa 3,110 as of 3/31/85 to 15,000 by
1990-91.

[=3]

sesher services.

)

fnnual Meetings held in all energized PBS's,

16, Continual
to the foraal policies and procedures,

t

from 660 in 1983, B01 KWH in 1984 to 880

Isplenentation Target {Iype and Huantity!

Reference PP Table 4A.

1. $43,238,000

2. 948 PH Long Tera
24 PM Short Ters
160 PM Home Dffice

3. 882,000

4, 18,800,000

Each PBS will have an assistant general manager for

reviewing, updating, revising and adding

Ave. Annual KWH Consumption per connection increases
in 1994,

5. REB, Consultant 3,

6. REB, PBSs, .. b,
Consultant,

7. REB, PBSs, 7.
Consultant,

8. REB, PES g,

9. REB, PBS, 9.
Consuitant.

10, REB, Consultant, 10,

{1, REB, FBS, 11,
Consultant,

. AID Financial Reports. t,

TA consultants quarterly 2.
reports

ANKEX B
Page b of &

BD6 gives peraission for study in V.5,

fdequate supply house wiring aaterials.

Phase 111 project isplesentation proceeds on
a tisely basis.

FBS able to staff position,

Political conditions allow for free and open
gnnual Meetings. Countryside stable.

Power tariff studies produce acceptable rate
schedules.

PBS's receive reliable power fros BPDB.

AID obligates project funds as planned.
BOG funds made availakle as planned.
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PROJECT NO. 388-0070

9C{1} - COUNMTRY CHECKLIST

Listed &telow are statutory criteria applicable generally to FAA Funds, and
criteria applicable to individual fund scurces: Development Assistance and
Economic Support fFund.

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

tion Sec, 328. Has it been determined or No.
certified to the Congress by the President
that the government of the recipient country
has failed to take adequate measures or steps
to prevent narcotic and psychotropic drugs or
other controlled substances (as listed in the
schedules in section 202 of the Comprehensive
Prug Abuse and Frevention Control #Act  of
1971) which are cultivated, produced or pro-
cessed 1llicitly, 1in whole or in part, in
such country or transported through such
country, from being sold i1llegally within the
jurisdiction of such country to United States
Government gerssnnel or their dependents or
from entering the United States unlawfully?

[ ]
-

FAA  3Sec. 4Bl(h)(4). Has the Fresident
determined that the recipient country has not No.
taken adequate steps to prevent {a) the
processing, in whole or in part, 1in such
country of narcotic and psychotropic drugs or

other contreolled substances, (b)) the trans-
portatien through such country of narcotic

and psychotropic drugs or other controlled
substances, and (¢} the use of such country

as a refuge tor 1llegal drug traffickers?

Z. FAA Section. 620{c). If assistance is to a
government, is the government liable as
debtor or unconditional guarantor on any debt No.
tc a U.5 citizen for goods or services fur-
nished or ordered where (a) such citizen has
erxhausted available legal remedies and (b)
the debt 15 not denied or contested by such

government?

4, FaA Sec.620(e)(1). I+ assistance is to a
government, has 1t (including governament
agencies or subdivisions) taken any action
which has the effect of nationalizing, expro-
priating, or otherwise seizing ownership or No.
control of property of U.5. citizens or enti-
ties beneficially owned by them without
taking steps to discharge 1its obligations
tpward such citizens or entities?
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Continuing Resolution Sec. S12. Is No.
recipient country a Communist country? If so,

has the President determined that assistance N/A
to the country is important to the national
interests pf the United G&tates? Will
assistance be provided to Angola, Cambodia, No.
Cuba, Irag, ©Syria, Vietnam, Libya, or South
Yenen? Will assistance be provided to No,
Atghanistan without a certification?

_____________ Has the country permitted, No.
or failed to take adeguate measures to pre-

vent, the damage or destruction by mob action

of U.5. property?

620(1). Has the country failed to No, OPIC Agreement signed
gpPIC? January 13, 1975.

Lagh]
o
j: 1}
o
173
=)
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FAA Sec. 620f(o); Fishermen's Protective Act

of 1767, as amended, ©Sec., 5. f(a) Has the a) No.
country seized, or imposed any penalty or
sanction against, any U.5. fishing activities
in international waters? (b) If so, has any b} N/A
deduction reguired by the Fishermen's Protec-

tive Act been made?

tion Sec. 518. (a) Has the government of a) Na.
the recipient country been in default for

more than six months on interest or principal

of any RID loan to the country? (b) Has b) No.
the country been in default for more than one

year on interest or principal on any U.S.

loan under a program for which the appropria-~

tion bill (or continuing resclution) appro-

priates funds?

FAA Sec. 420(s). If contemnlated assistance
1 development loan or from Economic Support
Fund, has the Administrater taken into
account the amount of foreign exchange or
pther resources whith the country has spent
on military equipment? (Reference may be made N/A
to the annual "Taking Into Consideration®
memo: “Yes, taken into account by the Admin-
istrator at time of approval of Rgency O0OYB."
This approval by the Administrator of the
Operational VYear Budget can be the basis for
an affirmative answer during the fiscal vyear
unless significant changes in circumstances
pccur.,)

Best Available Copy
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14.
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ANNEX C:STATUTARY CHECKLIST:PAGE 3 OF

14 PAGES

“AA Sec. HZUit)., Has the country severed
diplomatic reletions with the United States?

I+ =0, have they been resumed and have No.
new biriateral assistance agreements been nego-

tiated and entered into since such resumption? N/A

FAA Sec. 620(u). What 1s the payment status
ot the country’'s U.N, obligations? I+ the

country 1s in arrears were such arrearages Not in arrears.
taken into account by the AID Administrator

in determining the current AID Operational

Year Budget? (Reference may be made to the

Taking into Consideration memo.)

FAR Sec, &20A. Has the government of the
recipient country aided or abetted, by No.
granting sanctuary from prosecution to, any
individual or group which has comsmitted an

act of international terrorism?

ISDCA of 1985 Bec., 552(b). Has the Secretary
nf State determined tha* the country 15 a No.
high terrorist threat country after the
Secretary of Transportation has determined,
pursuant to section 1113(e})(2Z) of the Federal
Aviation Act of 1%3B, that an asirport in the
country does not maintain and administer

effective security measures?

. b&b6., Does the country object, on
basis of race, religion, national borigin
or sex, to the presence of any otficer or
employee of the U.5. who is present in such No.
country to carry out economic development
programs under the FAA?

FAA Sec.
the

FAR Secs., 663, 670. Has the country, after
August 3%, 1977, delivered or received nuclear
enrichment or reprocessing equipment, No.
materials, or technology, without specified
arrangements pr safeguards? Has it transfer-
red a nuclear explosive device to a non- No.
nuclear weapon state, or if such a state,
either received or detonated a nuclear explo-
sive device? (FAR Sec. 620 permits a

special waiver of Sec. 469 for Fakistan.)

FRRA ©Sec, &70. I+ the country 1s a non-
nuclear weapon statey, bhas 1ty on or after Na.
August 8, 1985, exported 1llegally f(or
attempted to export 1llegally) fronm the
United States any material, equipment, or
technology which would contribute
significantly to the ability of such country

to manufacture a nuclear sxplosive device?
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18D€A of 1981 Bec. 720. Was the country
represented at the Meeting of Ministers of
Foreign Affairs and Heads of Delegations of
the Mon-Aligned Countries to the 36th General
Assembly of the H.N. of Sept.25 and 2B, 198!, No.
and failed to disassociate itself +from the
communique issued? 1+ so, has the President
taken 1t 1into account? {Reference may be

made to the Taking into Consideration memo.)

Are any o0f the funds to be used for the No.
performance of abortions as a wmethod of
family planning or to motivate or coerce any
person to practice abortions?

fre any of the funds to be used to pay for

the performance of invpluntary sterilization No.
as a method of tamily planning or to coerce

or provide any financial incentive to any
person to undergo sterilization?

Are any of the funds to be used to pay for

any biecmedical research which relates, 1in No.
whole or in part, to wethods of, or the
performance of, abortions or involuntary
sterilization as a means of family plamning?

FY 1986 Cpntinuing Respolution.
I the assistance heing made available to any
organization or program which has been No.
determined as supporting or participating in

the management of a program of coercive
abortion on involuntary sterilization?

I+ assistance is from the population
functional account, are any of the funds to N/A
be made available to family planning projects

which do not offer, either directly or
through referral teo or information about
access to, a broad range of family planning
methods and services?

FY 1986 Continuing Resplution Sec.  229.
Has the recipient country been determined by
the President to have engaged in a2 consistent
pattern of opposition to the foreign policy No.

pf the United States?

FY 1986 Continuing Respluiion Sec. 313. Has No.
the duly elected Head of the Government of
the country been deposed by military coup or

decrep?
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B. FUNDING SOURCE CRITERIA FOR COUNTRY ELIGIBILITY:

FAA Sec. 118. Has the Departmeni of State
determined that this government has engaged O,
in a consistent pattern of gross violatinons

of interpationally recognized human rights?

1f so, can iif be demonstrated that contem-
plated assistance will directly benefit the N/A
needy?
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FAR Sec. 202B. Has it been determined

that the country has engaged in & consistent
pattern of gross violations of international-

ly recognized human rights? I+ so, has the N/A
country made such significant improvements in

its human rights record that furnishing such
assistance is in the national interest?
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PROJECT NO. 388-0070

CHECRLIGY
cable to projects. This section is
?3%&?1& applicabie to all projects.
zources only:s B.l. applies to
ance lpans, and B,3. applies to

CLAT T

7 a) Yes,

-
Y

Congressipnal Notifica-
tion will be made before
oblipation.

1
L G

(a3} Yes,

{h} Ypsz,

€rd

Mpt required,

N/R

[

Yes, Hission Director’s
Sec. &4ilife) LCertifica-
tion attached to Proiect
Fape. .
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FAR 5Sec. Z205. Is projesct susceptible to
execution as part of regional or multilateral
project? I+ so0, why is project not so exe-
cuted? Informatieon and conclusion whether
assistance will encourage regional develop-

ment programs.

FAA Sec. 601{a). Information and conclusions
whether project will encourage efforts of the
country to: (a) increase the 1w ot inter-
national trade; (b) fester private initiative
and competition; and (c} encourage develop-
ment and wuse of cooperatives, and credit
unions, and s<avings and locan associations;
{d} discourage monopplistic practicesy (e}
improve technical efficiency of 1industry,
agriculture and commerce; and {f) strengthen
free labor uniens.

FAA Sec. 601¢b), Intformation and conclusioneg
on how preject will encourage U.5. private
trade and investment abroad and encourage
private U.S5. participation in foreign assist-
ance programs f{including use of private
trade channels and the services of U.5. pri-

vate enterprise).

Resolution Sec. 507, Describe steps taken to
assure that, to the maximum extent possible,
the country is contributing local currencies
ta meet the cost of contractual and other
services, and foreign currencies cwned by the

U.8. are utilized in lieu of dollars.

FAA Sec. 612{d). Does the U.5. own excess
foreign currency of the country and, 1+ so,
what arrangements have been made for 1its

release”?

FAA Sec. bOite). Will the project wutilize
competitive selection procedures for the
awarding ot contracts, except where

applicable procurement rules allow otherwise?

FY 1986 Continuing Resolution Sec. 3J22. It
assistance is for the preduction ot any
commodity for export, is the commodity likely
to be in surplus on world markets at the time
the resulting productive capecity becomes
operative, and is such assistance likely to
cause substantial injury to U.S. producers of
the same, similar or competing commodity?

Mo .

{a) H/A

{(b) It fpsters the private initia-
tive of leocal, consultants,
suppliers, and contractors in
system development through
competitive bidding process.

{c) Encopourages use of rural electric
cooperatives as a mechanism for
providing electric service.

{d) K/A

{e) Improves technical efficiency
of local manufacturers and
agriculture through cheaper
source of energy for irrigation.

(£) N/A

The project promotes
involvement of UH.S. private
sector manufacturers supplying
commodities as well as U.S§.
consulting firm providing
technical assistance.

The host country contribution
will be local currency
equivalent of $18.8 miliion to
cover local construction and
material costs.

No.

Yes.

N/R
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poor  in the benefits of déve meEﬂt on &
sustained i the appropriate U,5.
' b help develop cooperatives,
especially by technical assistance, to assist
rural and urban pogsr to help  themselves
toward better lif=z, and otherwise encourage
degaocratic private ang local governmental
institutions; (0 support the s=self-help
eftorts of developing countries; (d) promote
the participation of wmomen in  the national
pronomies of developing cpuntries  and  the

a) ¥

es.

bl N/A

N/A

MNo.

3~-10%

{a)

{h}

The project will provide
electricity to the rural

poor who are involved in the
planning and decision making
process through election of
ptficials to Board of PBS.
System development is highly
labor-intensive using poor

of the locality to construct
distribution systen.

This project uses rural electric
cooperatives with a president and
board of locally elected
officials. Technical assistance
and training is provided to
develop the capabilities in the
cooperatives to carry out their
functions.
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improvement of women’'s status; (el utiriize
and encourage regional cooperation by deve-
loping countries?

b. FAA Sec., 103, 103A, 104, 10D, 104. Does

the project fit the criteria for the type of
funds (functional account) being used?

c. FAA Sec. 107. 1Is emphasis on use of
appropriate technology (relatively smaller,
cost-saving,labor-using technologies that are
generally most appropriate for the small
tarms, small businesses, and small incomes
of the poor)?

g. FAR Sec. 110a). W®Will the recipient
country provide at least 257 of the rosts of
the program, project, or activity with res-
pect to which the assistance 15 to be
turnished f(or 1i1s the 1latter cost-sharing
requirement being waived {for a ‘“relatively

least developed" country)?

2. FAA Sec. 122(b). Does the activity give
reasonable promise of contributing to the
development of economic resources, or to the
increase of productive capacities and self-

sustaining economic growth?

f. FAA Sec. 128(B). I+ the activity
attempts to increase the institutional
capabilities of private organizations or the
government of the country, or 14 1t attempts
to stimulate scientific and technological
research, has i1t been designed and will it be
monltored to ensure that the ultimate

beneficiaries are the poor majority?

g. FAA Sec. 28Bi(b). Describe extent to
which program recognizes the particular
needs, desires, and capacities of the people
of the country; utilizes the country’'s 1ntel-
lectual resources to encourage institutional
development; and supports civil education and
training 1in skills required +or eftfective
participation in governmental processes
essential to self-government,.

{c) Local residents are encouraged
actively participate in electo
process and operation of the F

{d) One seat on the PBS Boargd is
reserved for a woman.

(el N/R.

Yes, Sec. 103

Yes,

Cooperating Country will
provide 24.2%; 254 require-
ment will be waived as
Bangladesh is an RLDC.

Yes.

Yes.

This project promotes
commercial and agricultural
growth through use of in-
expensive sources of energy
for industry and irrigation.
Institutional development is
promoted through formation of
rural electric cooperatives

ot local elected officials
contributing to the decision
making process, Local level
technicians are provided with
the skills and training reguired
tor electric service installa-
tion and operation,



T

a. FAA Bec, 122(b). Information and conclu-
sion on capacity of the country to repay the
loan, at a reasonable rate of interest.

b. FAA Sec., 620(d). If assistance is +{or
any productive enterprise which will competie
with U.S5. enterprises, is there an agreement
by the recipient country to prevent export to
the U.S. cf more than 20% of the enterprice’s
annual productien during the 1ife of the
loan?

g
n

a. FAA Sec. 5S31fal, W#Will this assistance
promote economic or political stability? To
the maximum extent feasible, is this
assistance consistent with the policy
directions, purposes, and prograss of part 1
of the FARY

b. FAA Sec, 531ic). #Wi1ll assistance under
this chapter bhe used for military, or parami-
litary activities?

c. ISDCA ot 1785 Sec. 207. Will ESF funds be
used to finance the censitruction of, or the
operation or maintenance of, or the
supplying of fuel for, a2 nuclear facility?
1f so, has the President certified that such
tountry is a party to the Treaty on the Non-
nonproliferation of Nuclear Weapons or the
Treaty tor the prohibition of Hurclear Weapons

in Latin firerica {the "Treaty of
Tlatelclco®), cooperates fully with the IAER,
and pursues nonproliferation policies

consistent with those of the United States?

d. FEAA ESec. G099, If commodities are to be
granted so that sale proceeds will accrue to
the recipient country, have Special Account

fcounterpart! arrangements been made?

N/A

N/A

N/A

N/A

N/A

N/#A
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PROJECT NO. 388-0070
SC(3) - STANDARD (TEHW CHECKLIST

Listed below are the statutory items which normally will be covered routinely
in those provisions of an assistance agreement dealing with 1ts implementation,
or covered in the agreement by imposing limits on certain uses of funds.

These i1tems are arranged under the general headings of (A) Procurement, (B}
Construction, and (L) Other Kestrictions,

A.  PROCUREMENT

1. FAR Sec. 602, Are there arrangements to
permit U.S5. small business to participate
equitably in the furnishing of commodities and
services financed? Yes.

)

FAA Sec. 6G04fa) Will all procurement be
from the U.S5. except as otherwise determined
by the President or under delegation {rom

him? Yes.

e

FAA Sec. 604(d). It the cooperating country
discrimipates against marine insurance compa-
nies authorized to do business in the U.&.,
will commodities be insured in the United

States against marine risk with such a company? Yes.

If offshore procurement of agricultural com- N/g
modity or product is to be financed, 15 there
provisions against such procurement when the
domestic price of such commodity 1s less than
parity? {(Exception where tommodity financed

could not reasonably be procured in U.5.}

wn
-
5]
>
wn
m
~
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_____________ Wi1l! construction cr engi-
neering services be procured from firms of
countries which receive direct economic
assistance under the FAA and which are
otherwise eligible under Code 941, but which

have attained & competitive capability 1n No.
international markets in one of these areas?

Do these countries permit United States +irms

to compete for construction oDbr engineering
services financed from assistance programs of N/A
these countries?

6. FAA Sec. 602, 1Is the shipping excluded from
compliance with reguirement 1n section 701{(b)
of the Merchant Marine Act of 1936, as amen-
ded, that at least 50 per centum of the gross
tonnage of commodities (computed separately

for dry bulk carriers, dry cargo liners, and
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tankers) financed shall be transported on
privately owned U.5. +flag commercial vessels
to the extent such vessels are available at
tair and reasonable rates?

FAA Sec. 21, It technical assistance 1is
financed, 111 such assistance be furnished
by private enterprise on a contract basis to
the fullest extent practicable? If the faci-
lities of other fFederal agencies will be
utilized, are they particularly suitable, not
competitive with private enterprise, and made
available without undue interference with
domestic programs?

&
W

tation of persons or property 1s financed on
grant basis, will U.5. carriers be used to
the extent such service 1s available?

FY 1785 Continuipng Resolution Sec.204. I+ the
U.5. Government is a party to a contract for
procurement, does the contract contain =2
provision authorizing termination of such
contract +for the convenience of the United

States?

CONSTRUCTION

FAA Sec. &01(d), If capital (e.g., construc-

tion) project, will U.S5. engineering and
professional services be used?

FA& Sec. bllilci. I+ contracts for construc-
tipn are to be financed, will they be let on
a competitive basis to maximum extent practi-

cabhle?

FAA Sec., 620k}, It for construction of
productive enterprise, will aggregate value
ot assistance to be furnished by the U.S. not
exceed 100 million (except for productive
enterprises in Egypt that were described 1in
the CF)?

OTHER RESTRICTIONS

FAd4 Sec. 12Z2th), 1If development loan, 1is
interest rate at least 27 per annum during
qrace period and at least 3% per annum
theresfter?

No.

al Yes.

b) N/A

Yes,

Yes, such clauses are
routinely inserted

in all A.1.D.-direct
contracts.

Yes.

Yes.

N/&

K/A
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FAR Sec, 23011{d). I+ tund 1s established
solely by U.5. contributions and administered
by an international organization, does

Comptreller General have audit rights?

FAR Sec. 620 1th). Do arrangements exist to
insure that United States foreign aid is not
used in a manner which, contrary to the
best interests of the United States, promotes
or assists the foreign aid projects or acti-

vities of the Communist-blec countries?

Will arrangements preclude use of financing:

tion Sec. 526: (1) To pay for performance of
abortions as a method of family planning or
to motivate or coerce persons to opractice
abortions; (2) to pay for operformance of
involuntary sterilization as method of family
planning, or to coerce or provide financial
incentive to any person to undergo steriliza-
tion? (3) to pay for any biomedical
research which relates, in whole or part, to
methods or the performance of abortions or
involuntary sterilizations as a means of

family planning; (4) to lobby for abortion?

the form of cash payments, whose 1llicit drug
crops are eradicated?

b. FAA Sec. 4BB. To reimburse persons, in

ec. 620(g). To compensate owners
propriated nationalized property?
d. FAA GSec. bb4O. To provide training or
advice or provide any financial support for
police, prisons, or other law enforcement
forces, except for narcotics programs?

e. FAA Sec. b42. For CIA activities?

f. FAA Sec. 636(i). For purchase, sale,
long-term leasa, exchange or guaranty of the
sale of motor vehicles manufactured outside

U.5., unless a waiver is obtained?

g. FY 1986 Continuing HKesolution, Sec.303. To
pay pensions, annuities. vretirement pay, or
adjusted service compensation for military

personnel?

pay U.N. assessments, arrearages or dues?

N/A

Yes.

(1)

(2)

(3)

(4)

Yes,

Yes,

Yes.

Yes.

Yes.

Yes.

Yes.

Yes.

Yes.

Yes.

Yes.,
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1. EY 1986 Continuipng Resolution, Sec.506. To
carry out provisions of FAA section 209{d)
{Transfer of FAA funds to multilateral

organizations for lending)?

j. EY 1986 Continuing Resolution, 5ec.910. To

finance the export of nuclear eguipment,
fuel, or technology?

k. FEY 1986 Continuing Resolution, Sec. S51l.
For the purpose of aiding the efforts of the
government of such country to repress the
legitimate rights of the population of such
country contrary to the Universal Declaration

pf Human Rights?

1. EY 1986 Continuing Resolution, Sec,5lé. To

be used for publicity or propaganda purposes
within U.5. not authorized by Congress?

Yes.

Yes.

Yes.

Yes.
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Ministry of Finance
External Resources Division
Shor-o-Bangla Nagar
Dacca~7

ILO.NmnEmD!Amzl(P}?6/85/202 Date.....oWly 14.,.1985. .

. SBubject ¢ Yrepccosl fon o Rural Rlecirification-ITII Project .«

Dear Dr, Vestley ,

We ere very much pleesed to learn that USAID has
téntatiﬁely pfogrammed § 50 million for the proposed\Rural
Electrification—III Project which would finance commodities to
intensify coverge of consumers within the 17 Palll Bidyut '
Samitiles and Technicel Agsigtance to REB in mensaging the entire

RE programme o

We have been informed by the Rural Electiificetion Doard

that the proposed expansgion programme in the 47 FBSs covering

70 Upazilas would permit construction of about 4000 miles of
power distribution lines ané sbtout 20 new 33/II KV esub-siations.
This would serve about 350,000 house holds , 14000 commercial
shops ,.4000 irrigetion pumps and 2000 small industries in eboutb
2600 villages:. The REB cgtimates that to accomplish these
programmes , an emount of § 65 million in foreign exchange
induding technical assistance for the entire RE programme will ©

be required .

We , accordingly , request you to consider the proposal
for providing § 65 million for the proposed Rurel Electrificatio)

IIT project to finance @ pert of the Area Coverge Rural

pctification Phage~III of REB .

Awailting to hear a favourable responsqnfrom you
\\

oo

sl_%gly yours ,
\ =, S A\\
\I/“\QK

( Noor—Al Ahag )

1r, John R. Vestley ,

Director , USAID lMissmion to Banglecdesh ,
Jibon Bima Bhebon ( 4th floor ) ,

10 , Dilkushe Commerciasl Aree ,

Dhaka.



ANNEX E

BANGLADESH

I, Bonnie A. Pounds, Acting Mission Director, the principal otficer of the
Agency for International Development in Bangladesh, having taken into
account, among other things, the maintenance and utilization by the
Bangladesh Government and its agencies of similar projects previously
financed by the United States, do hereby certify that 1in my Jjudgement
Bangladesh has the {financial and human resources capability to wutilize
eftectively the project to be financed by this grant,

This Jjudgement is based upon considerations discussed in the Project FPaper
to which this certification is attached.

Bonnie A. Pounds
Acting Director

dune 5, 19864



Notes

ANNEX F-1A4
132 KV Grid Statiun Fagacity
Present and future Capacities for PDE 132 Kv Grid Stations

which feed AID funded PBSS {seen at the 132 Kv Bus).

1=

Transformer Ratings are Peak Values (Fan Cooling On).

iName ; Installed Capacity :
:::::::::::::.‘:i’::::::::::::‘.|:=::==:===:=::=::=::
i iPresent iFuture Capacity (1)1
H iPeak MUA i Date 1FPeak MVA |
jmm T jmm s e ety jrmm e :
iComilla (30 | 20,0010 Nov B85 40,004
i : ; : '
+Tonga ' 114,005 Feb B7 | 191,004
; i ' : ;
‘Mirpur i 140,000 Apr B7 175.00)
' : i : i
18hahjibazar 15,007 =====3 | S.00)
! i : | :
iSrimongal (2) 13,340 Jun BE 40,004
; i : i ;
rdamalpur ; 10,900 Jun 86 4,00,
i : : : i
rJessore (23 ) 13,347 Nov BS | 40,00,
: ; : : i
yIshurd: (3) | 33,340 Aug B3I 40,00
i ; : ; ;
1Bogra : 26,600 Aug BS g82.001
; ' i i :
1Rangpur : 13.34: Aug 85 | 40.00:
i i i ; d
iSaidpur (3) 13.34) Jun B& 32,50,
i b i 1 1
1 1 P 1 1
iNpapara g 13.34) Nov 83 30300
: ; i i :
tEulshi i 126,00 =====3 | 126,00
: i | : i
iNatore iNew Const. | Dec BS | 20,004
1 i i 1 EH
H ! 1 i ]
iRajshahi sHew Const. | Dec 8BS | 25.00)
i i : g :
tTangail +New Constr. | Jul 85 | 26,70
: i ; i :
'Lalmonirhat Hew Constr. | Jul 89 | 40,001
: i g i i
'Pabn iNew Constr. | Jan 90 | BZ.00;
iSerajgan) iNew Constr. | Jan 90 44,00,
rShazadpur iNew Constr. | Dec 8% | 84,000
' i ' | :
iEabirpur iNew Constr., | Dec 87 ! BZ2.00]
jmm e e il e e bt ;
: (1) 132 Vv winding capacity of transformeris) feeding PRS

{21 Mu wlndlng (1~LJ;J/11 Kv)

- s 3 ™~ a4 s - . L



RNREX F-1B

USAID FEG COINCIDENTAL PEAX DEMANDS ON POR 132 kv GRIDSTATIONS IN DEC 1990 (WA)

\FES Substatioas-Fresent Capacity vs. 1990 Loads HPDB Gridstations within FBS Reach
\ FHS iMame of BSN 11983 Cap.,}‘?% Load!1) {1 Max. Cap. ‘PBS Load (2} :PDB Load(2) iMargin
osilla 1 iChandina ] 9001 10.701 Lonilla | i ;
Wosilia 1 Daudkandi d 3,00 B. 50 i i i
; iAddl . Regd. (3} | 9,20 H i : H
i 1 1] 1t 1 1 H
iComiila 11 iChandpur | 3000 B H ] H
iCosiila 11 iFaridgan) g 300 1 300 : : H
iComilia 11 iHajigan) i 2000 1,904 ] : ;
] ihdd] . Regd. (3) 3 -R.T700 o 40,000 22,05} 88,710 -X0.76
ibhaka 1 iDhamrai H 3004 .40} Tongl ' ;
ibhaka 1 iKaliakori i 5,001 10,301 ' : :
iDhaka 1 1PBS Headgtrs. | 5,000 4,800 : : )
ibhaka 1 ISavar : 5000 8.90}1 ; ' '
: ‘hddl.Reqd. (3) © 13401 1o 191,000 30.06: 7.5 89.38
essore 1 iNavarun ; 5.00 6,301 ) Jessore § : H
dessore 1 iTopshidanga ¢ .00} RIS : ; i
wessore 11 Avoynagar : .00} 7.801 (Noapara : ;
wessore 11 iMonirampur 3. 001 6. B0 i i i
; +Addl,Reqd, (3} 3 1,30: A 24.75 S M
iPabra 1 Chatmchar i .50 5,201 i1shyrdl ; i
: thddl.Regd. {3) ¢ 2.7 Wk H |
: i : ; 1iPabna ! i ]
iPabna 11 iKashipathpur 5,001 31 H A H i
Pabpa 11 iSanthia ; 5001 1.B0115erajgan)) g d
H tAddl.Regd, 133 3703 HE S ; '
i : i H i 15hazadpur } ; :
Pabna 111 iliilapara | .00 17,5013 ; H '
i ihddi.Reqd. (33 1 12,500 i ; ; i
‘Rajshahl 11 iBonpara i 5. 004 7.0008 H i i
iRajshahi 11 ilalpur : 2.501 3804 : i i
; ihddl,Reqd. (3} 1 3300 b 275,003 42,48) 72,001 180,52
iRajshahi 1 iNatore ! 5,00 8.801 iNatore 3 ; '
: iAddl, Regqd. (3) 1 380 o 20,008 .92 6671 5.4
iSylhet 1 iMadabpur i 200 B 101 5hati- 4 ; ;
iGylhet 1 iShaistagan) S0 8.101} bazar | i i
: thddl Regd. {3} b.208 0o 15000 14,56 10,671 10,25
iSylhet 11 jKamalgan] ! 2,501 4,801 1573~ ! i }
iSylhet 11 iMpulabibazar 5. 00 £.501aongal | : ;
iSylhet I iSreerangal | 2. 001 2.900 : : :
iGylhet  I1 iSreemangal /FDB: 300 5,300 : ! i
: iAdd! . Regd. {3} | b.b0: i 80,000 19.69) 5.4 5.0
13 b i 13 1 [} ] t

Ot iinses

- e e e sea e e i wee W mEm e e e e e e



ANNEX F-1E contd......

iTangail 1 ‘Gora H 2,00} 10,101 Tangall : ; H 1
Tangail 1 iKurpi ) .00} 61010 & : ; H :
vangail 1 iTangail i .90 9,401 Kabirpur | : i H
' iAddl.Read. (30 15,100 v 108,700 23,04 24,44 £1.220
i ' - : i ' ; : i
iChittagong 1iFatia i 5001 12,500 Kulshi : ; i
l iAdd] . Reqd. (3) ! 7,501 v 126,000 11.25 65,787 4B.97
I 1 i 1 b 1 1 1 3
Wagalpur 11 iSherpur : 5.00: 11,201 [ damalpur | : : '
| 1Addl.Regd. (3) 6,201 R (R 10.08: 12221 -2.30:
iBogra 11 Shibganj i 5.001 8.10iBogra ! : ' i
i iAddl . Regd. {3} 1 R i B2.00 1.4 24,891 49.B2:
iRangpur 11 iRangpwr i 3,001 8.10) iRangpur : ! :
; Rl Regd, (3} 5 3408 o 80,000 .24 14220 1B.4%}
iTotal present cap. (PBS 153.00: ! ; : :
11990 Addnl.Reqd.PBS Cap. () §2.200 i i ; g
iTotal 1990 Peak Gridstation Capacity (22ididiidaddys 10591001 i H :
iTotal 1990 Peak Desand {2) and Total Margin 32320003M0insdr  720.68) 423.38) 404,94,

Notes: {1} Non-roincidental peaks
{2) Loincidental peaks (PBSs at 0.90 and PDB at 0,80 Diversity Factor).
PDE loads were extrapolated from area totals, where PR assused only
a 2% REE contribution.
{3} Figures indicate need for additional PBS transformers or new substations.
Kegative figures indicate surplus in transformer capacity, e.q. Comilla 11,



NRER F-10
LOGD GENERATION BALMEE UPTD 1950

{BASED ON EXISTING, MDER {TMSTRUCTION, COMMITTED & PROPUSED PLART ADDITIONS)

¥ ] ) ] ] t

1 ¥ 1 1 1] 1
¥ 1 ¥ H

Feature tdune B4 Dec "84} June "85 Dec '85! June "B 1 Dec “Bb1 June ' B7 1 Dec '87 1 June 881 Dec 'BB: June '87: Dec "891 June "0
1. FPeak Devand:
a) East Iove 48 SR 424 AT GBS T3 783 B3 8% Y8 HZ 105 18

29 411 %z %R i KB

b Best Ione 9 2 2 W I 42 2
o) TOTAL: 87 872 93 1003 1070 1147 izmz 139 1397 1% 15395 19 18R
2, [apahility: _
a) East Ione 672 677 684 704 1030 1B 13 1475 1785 165 1BOD 1B%5 189
b} West lone W W W T IR O™ W oW W™ m oWz W M
) TOTAL: 79 1018 1020 1056 1382 1477 WY W8 A7 R’W 27N 17 an
I, Reserve Harain {in % of Peak Demend) 241 17 W S /L /ML WL M1 6 5 SY ALY A ) )
4, Fir- Power Transfer through Bl () AT ®OB8 B o2 8 2 28 B 28 B
from East lone to Best Zone i/ o
5, Firs Capability of West Zone 2/ ] 319 3% I\ OO 400 400 S0 00 M W0 N0
5, Fira Capability of East Ione ¥/ 7 B9 619 B2 915 1175 12453 1573 1685 1685 16E5 16
7. Fira Capability of Integrated Brid & 783 B3 BIS  BML 002 16Y7 1267 N7 Tw 1857 18N 18T 1RV
B, Surplus (+)/Shortfalis-) of -24 -9 121 -2 -8 -X 45 B ¥ Il 262 148
Integrated Brid {/-fc)) of
9, Surplus for export froe East fone 38 1 -& -3 13 1B 342 427 58D 27 663 by 1 Vi

to West fone i5-la) O/

Note: 1/ » Fire Transter Cemsidering 1 Circuit only.
2/ : Fire Capability = Ben. Capability - Largest Unit Capability + Interconnector Fira Capacity. -
3/ 5 Fira Capability = Total Capability of East Zone - Ist Largest Unit Capability.
4/ ¢ Fire Capability = Total Capability of Integrated Grid - {1zt Largest + Z2nd Largest Unit Capability + One bas Turbine tnit).
5/ : This depicits Peak Howr situations between 6 to B-30 F.H.

S
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+-LCRASH PROGRAMME 2x20 -~ LO MW (SEPT ')

«- ASHUGANJ G.T. 60 Mu. (JAN'86)

%g«»- GHDRASAL 210 MV « BMPP 56 Mw (APRIL'86)

< SIDDHIRGANJ 100 MW
SIDDHIRGANJ OTHER DIESEL § MW RETIRED (JULY'B6)

«— ASHUGANI 150 MW (FEB'87)

=— SYLHET G.T. 60 MW {MARCH'&7)

e ASHUGANJ 1350 MW (JULY'87)
CHITTAGONG G.T. 10 K RETIRED

(A4

4=~ KAPTAI 2x3C = 100 MW (JAM ,FEB'88)

) §:,—s‘amwn 20 MW + BAHISAL 20 MW (MARCH'S88)
o '
~ »a

<~ GHORASAL 210 My (JUNE88) i
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4
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9t

“4—o WEST ZONE Q.T. 1060 MW
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<— GHORABAL 210 MW (DEC'90) !
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AREX F-1D

RENERATICN ADDITION PLAW

N-50ING

fhout B {eight) under construction power plants will be coapieted during

TFYP. The power plants are listed helow:

]

iCapacity (W1

Name of the Project 1 Unit x Unit

¥
!
i
t
:Comsissioningi
g
i
]

H fesarks
i Capacity
1. bGhorasal Thersal Power 12210 dune 1986
Station Extension~3rd Unit
2. fshuganj Therwal Power 1x 130 February 1987
Station Extersion-3rd
and 4th Unit.
3. Karnafuliu Hydro Power 2350 Jan-feb 1968
Station Extension-4th
and Sth Unit
4. Bhorasal Thermal Power 1x 200 June 1988
Station Extension-4th Unit
3. Chittagong Barge Mounted 2 x 28 Ppril 1986
Power Plant
6. Mshuganj bas Turbine 1x 60 danuary 1986
7. Siddhirganj Gas Turbine Sx 20 duly 1986 Loan agreesent
not yet signed.
8. Crash Frograe Beneration 3 x 4 Hay 1983 This includes

22 0

12 M Mchile
fas Turbine to
be included in
1984-85 ADP,



ANREX F-1D Contd....

BENERATION ADDITION PLAN (Contd.)

MEW FROJECTS

A nusber of B {eight) new power plants are proposed to be included in the
TFYP, out of these 4 {fowr) projects are scheduled to be cospleted during
TFYP and the remaining 4 {four) projects tp spill-over to 4th Five Year
Plan. The prejects are listed beiow

iCapacity (M) | Date of |
Nage of the Station » Unit x Unit iCommissioning iRemarks
i Capacity ! :
1. Barisal bas Turbine Power 1x 2 farch 1988
Plant - 20 W4
2. Saidpur Bas Turbine Power 1220 Harch 1958
Plant
3, Sylhet Combined Cycle 1x & March 1967
{60 MW Bas Turbine and
30 M Steam Turbinel. 1x 3 Decesber 1988
4. Pshuganj Thersal Power 1x 13 fugust 1988
Station Extension Bth Umit.
3. ¥est Zone Bas Turbine 1x 100 1790-91
Fower Plant.
6. Shorasal Thermal Power 1% 210 Decosber 1990
Station Extension Sth Unit.
7. Karnafuli Hydro Power Plant 2250 1991-72

Extension-6th and 7th Unit.

B. East Zone Steam Power Plant 1x 210 1991-92



AEX F-1E

TOTAL SYSTEM:

:. Peak Demand ; Energy Demand
Fiscal | i i : i

Year M L] v BY . i Load

i © ilncrease | tincrease i Factor

i ) i i )
1983 709# - U3 - -
1984 o1t 1.3 35bb 15.5 H.6
1985 936 2.0 4336 14.4 3
1986 1070 18,3 5162 13.8 .07
1987 1222 14.2 5874 13.8 54.87
1988 1397 14.3 6755 15.0 R
1989 1595 14.2 7168 12,0 5.9
1990 1823 14.3 933 50 35.94
199 2060 13 10094 12.0 .94
1992 3R 13 11404 . 13.0 SR
1993 2631 13 12689 13.0 A
1994 2973 13 14565 13,0 93
1995 359 13 16438 13.0 .93
1996 3762 12 162468 11.0 N.43
1597 4213 12 20277 1.0 .94
1998 4719 12 22507 11.0 54,44
1999 o183 12 24583 1.0 35,56
2000 5919 12 275 S TR 55.48

 Suppressed peak due to generaticn shortage.



ANNEX  F-1F(1)

MODEL FBS PEAK DEHANDS AT VARYING LDAD & POMER FRCTORS AND
PEAK REDUCTIONS / SURSTATION TRANSFORMER CuSY SAVINGC ff
LDADFACTOR IMPROVEMENTS DVER THE FRESEWTLY ELICTINL €22

YEAR (June - June) 86787  67/8B  8B/8§  £9/90  90/91  91/92 993 9394 94795

MWH SALES (by RER ) 19371 20935 224B6 24419 26356 29044 31485 34328 36963

B T MR T S 00 20 Y A M T P 4 o i e o e e i A S b S AL e T o ke A o e e B e S Y v v S P PO 4 400 e G 0 S S O oy e A T G e B D . e
Pp=g=rteshnpd-ferp ot et bt g enp g e g o G e g rofengs fafufoagreioaouiaposthmoideroieiing e erir

0.40 LDAD F.

PEAK MW 3,33 3.97 b.42 6.97 7.32 8.29 9.04 9.80  10.55

PEAK MVA @ O.80 P.F., 6,91 1.47 8.02 8.74 7.40 10,36 1L,30 12,24 13,19 0 F-IF(D)

PEAK MvA € 0.90 P.F.  6.14 b.64 7.13 7.74 8.3 9.21  10.03  10.88  11.72 ¢ F-1F(2)
0.30 LOAD F.

PERK Mi 1.37 1.97 B.56 9.2 10,03 1108 12,06 13.06 14,07

PEAK MVA € 0.80 P.F. .21 9.9  10.70

PEAK MVA € 0.90 P.F.,  B.19 8.85 9.3l 10,32 11,14 12.28  13.40 14,51 15.63 | F-1F(D)

0.20 LDAD F.

PERK MK 11,06 1L,95 12,83  13.94 15,04 16,58 18,09 19.59  Z1.10
PEAK MVA € 0.80 P.F, 13,82  14.9¢  16.04 17.42 1B.BO0  20.72 22,61 24.49 26,37
PEAK MVA @ 0.90 P.F. 12,29 13,28 14,26 15,49 16,71  18.42 20,09 21.77 23.44

F-1F(2)
F-1F(2}

5 !
0 161 12,58 1381 15,07 1633 17.58 1 F-1F(2)
5 :

:

z

SUBSTATION PEAK/COST REDUCTIONS AT A LOADFACTOR IMPROVEMENT FROM 0.20 TO 0.30 :---

e me W ma e mwem een W M mas M e e me M M mer wm me e me e WA e e

MVA & 0.80 POKER F. 4.61 4.98 3.33 3.81 6.27 6.9 7.54 8.16 8.79 ¢ F-1F(3)
MVA 8 0,90 POWER F. 4.10 4.43 4,73 d.18 3.5 .14 6.70 1.26 7.81 1 F-1F{3)
US § @ 0,80 PORER F. 46,069 49,788 53,477 58,074 62,681 69,073 75,354 81,637 87,911 ! F-lf(4)
US ¢ & 0.90 POWER F. 40,930 44,256 47,333 51,621 055,716 61,399 66,982 72,563 78,143 } F-1F(4)
————————— pppebeidmbr i et bt ibaisb i icpeoomafrierdadoperdoagedod - == == ---: ==
SUBSTATION PEAK/COST REDUCTIONS AT A LOADFACTOR IMPROVEMENT FROM 0.20 70 0.40 :--- i :
HV& 8 0.80 PORER F. 6.91 1.47 B.02 8.71 9.40 10,36 11,30 12,24 13,19 1 F-IF(3)
HVA & 0.90 PONER F. .14 b.b 7.13 7.74 8.36 9.21 10.05  10.88 11,72 ¢ F-1F(3) |
US ¢ & 0,80 PONER F. 49,103 74,683 80,2153 87,111 94,021 103,610 113,032 122,449 131,B67 | F-1F(4) !
Us § € 0,50 POWER F. 61,420 66,384 71,303 77,432 B3,574 92,098 100,472 108,844 117,215 ! F-1F(4) !



PEAK DEMANDS (MVA)

PROJECTED MODEL PBS PEAK DEMANDS

AT VARYING LOAD & POWER FACTORS

28

26

24 - L.F. = 0.20 / P.F. = 0.80
29 L.F.= 0.20 / P.F.= 0.90

L.F.= 0.30 / P.F.=0.80

20“ \\

L.F. = 0.30 / P.F.= 0.90

6 -
L0F0= 0.40 / P.Fc= 0080
4
\ L.F.= 0.40 / P.F.= 0.90
2 -
0 T I ] ] | T :

86/87 ©7/88 83/89 89/90 90/91
YEAR

i
91/92 92/93 93/94 94/95



ANNEX F-1F{3)

PBS PEAK REDUCTIONS AT LOADF. > 0.20

FOR LOAD/POWER FACTORS AS SHOWN BELOW

PEAK REDUCTION (MVA)

0 I I - I I | I
86/87 B87/88 88/89 89/90 90/91 ©91/92 92/63 93/94 94/95

YEAR
o 0.3/0.8 + 0.3/0.9 o 0.4/0.8 s 0.4/09



PBS FOREIGN EXCHANGE SAVINGS AT LF>0.2

Cdé&F SUBSTATION DOLLARS
(Thousands)

FOR LOAD/POWER FACTORS AS SHOWN BELOW
130

120 -
110 -
100 4

10 -

0 1 | i H 1 [ 1
86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/04 94/95

YEAR
0.3/0.8 + 0.3/0.9 o 0.4/0.8 A 0.4/0.8



ANNEX F-1F (D)

LDADFACTOR INFLUENCE ON PEAK DEMANDS AT VARYING POWERFACTORS

AV MK 10.00

LOADFACTOR 0.10

PEAK MW (1.0 PF)  100.00

PEAK MVA €& 0.9 PF  11L.11

PEC” mva @ 0.8 PF 125,00

GRAPHIC DISPLAY

e

130

10,00

0.13

bb.b7

74,07

83.33

10.00

0.20

30,00

99,56

62,50

10.00

0.25

40,00

44.44

30.00

10.00

0.30

33.33

37.04

41,67

10.00

0.35

28.57

3175

35.71

10.00

0.40

23.00

21.78

31.25

10,060

0.45

22.22

28,69

21.78

LOADFACTOR INFLUENCE ON 10 MW BASE AVG.

10.00

0.50

20.00

22.22

25.00

10.00

0.33

18.18

20.20

22.73

120

110

100

80

70

Peok MV

80 —

50 -

40 —

30

20 —

10 r

.10

10,00

0.40

16.67

18.32

20.83



Financial Analysis ANNEX F-Z.A.
FAGE 1 OF 4

The beneficiraries of rural electritication nclude households,
commercial and industrial enterprises and irrigaticn users. The financial
aspects of rural electrification are considered in this annex f{closely
related price policy issues are discussed 1n Annex F-2.B).

Irrigation

In general, irrigation pump users switch from diesel to electric pumps
when electricity becomes available, A 1982 limited impact evaluation by
RER shawed the following comperative fuel costs per acre of irrigation for
diesel and electric pumps.

Diesel clectric
Low Litt Pumps T, 431 Tk, 228
Shallow Tubewell Tk. B&9 flk. 447
Deep Tubewell Tk, &1 Tk 280

The study also showed that the area irrigated per pump Was
significantly higher for each category of electric pump {(compared to diesel

pumps) . The lower operating costs and increased irrigation area made
possible by wuse of electrical pumps also creates profitable 1irrigation
possibilities where none would exist with diesel pumps, thus eupanding

irrigation into previously unirrigated areas. HRER estimates, based on
consumer surveys, project that over 22,000 electrical irrigation pumps will

be 1in operation by 1990, compared with 6,500 on June 30, 19835, Total
irrigated acres will increase from 225,000 in 1985 to 958,000 in 1990,

allowing i1ncreased grain producticn of 324,000 tons {See Annex Table G-32,
Pg. B},

Imgustrial and commercial consumers uncer RE 1 grew at a much faster
than anticipated rate, largely because of the lower opsrating costs of
using electricity as compared to alternate scurces of energy, and because
ot the general ush of industries i1nto semi-urban areas. HRurai area
shopkeepers, agr cessing businesses, jute mills, textile mills and many
other businsesse ok advantage of the lowered costs of electricity teo
start up or expand their operations. REE estimates that & vears after RE
Il funded commodities are installed (7 years from signing ovf the opraject
agreementi there will be 2,120 new indostrial and 14,843 new commercial
copnections serviced by RE III. KEB has given oprority fo connecting
productive use consumers dinciuding irrigation pumps), with the result
that more than 75 percent aof the power consumed wats by these users.

Q

t

T om
e+ T

]

Fesidential connections are highly vaiued by rural households, both
because of the lower cost of lighting and the perceived improvement 1in  the
quality of life electricity brings. Ap 1mpact study conducted by REB/USAID
found that increases 1n security, study hours, working hours and income
were some of the benefits guoted by respondents of the study. The value
placed on electricity by residential users 15 best i1llustrated by the high
percentage of bills coilected, averaging %& percent in 19B83-84 {ar the 13
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REE estimates of consumer growth, based upon REB's ability to connect
and supply new customers, project total meter connections of 240,000 1in
1285-87, to 387,000 in 1991 and teo 775,000 by the year 2,000, Most ot the

new <connections will be for residential consumers although it 1s eunpected
that wmore than 75 percent ot the power consumed will be by industrial,
commercial and irrigation consumers.

Rural Electrification Beard (RER)

REER 1is the agency established by the BDG in 1977 with the assigned
responsibility of providing planning and 1implementation for the

pelectrification of Bangladesh's 85,000 rural villages. HEB receives donor
funding, through the BDG, 1in the form of a corcessionary locan which 1t
relends to the rural electric cooperatives (FRSs) it services. REB also

receives government funding for its overhead and for support of RE
projects. The long term financial support +or REB depends upon the payment
pf interest by PBSs from which REE retains a differential of 14 over the
BDG's loan rate to HER. In addition to income from the loan rate
differential, REB 1is considering adding a surcharge on some services it
provides the PBSs. In the lopg run, continued funding for REB depends upon
the ability of the PESs to generate revenues sufficient to pay operating

costs plus i1nterest on their loans. Two aof the FBEs have reached the end
ot the & vyear grace peried on loan amortization and have begun to make
interest payments on their loans. The last of the 13 Phase 1 PESs will

reach the end of the grace period in 1988, The BDG will continue to
provide RER with operating budget support until income from the PBSs 1is
adequate for REB's needs.

tFinancial Ferformance of PBS's:

This section attempts to svaluate the financial performance to date of
fID-funded PBS's and to distinguish at least some of the factors which
aftfect this performance, ‘> In this context, a FES's financial performance
will be evaluated based con its ability to meet the +inancial covenants
under which 1t was established, namely, that a PRE5's ke able to repay -
starting 5 vyears after its formation - the REE loan used to finance the
construction of its backbone system. ¢2?

{1y Fipancaial performance should not be confused with econgmic
perfcrmance.

(2} Repayment is to be made over a 25 year period at as interest rate of
3 percent. Interest at ©.75 percent per annum during the i1nitial 3
year grace period 15 capitalized.



It 1s not a simple or =traight forward tashk to provide consistent
evaluation ot the tipancial performance of 17 separate FES's. This 1s the
case for a vartety of reasons. Firstly, 1thne FBES s are of different ages.
Second, their backbone csystems have difterent technical and cost
characteristics, Third, they supply areas with significantly different
ecoromic characteristics and potentials, Finally, any evaluation ({but
especially those for relatively new FBES's) depends heavily on  assumptions
concerning rates of growth of the number of consumers and average
consumption per consumer. Yet experience with the FBS5's suggests such
growth rates are highly volatile, 3

1. Operating Margins: Evidence concerning finarcial performance 1s
obtained most readily by analyzing the FPBS's operating margins (positive or
negative) during the years slnce energization. Thi= 1ntormation 1s

summarized in Table F.2.48.1.

{31 For example, the growth rates during FY 84/83 of totaxl consumers
ranged between roughly 13 percent and 150 percent in the 13 PES, while
changes 1n average consumption per consumer ranged between -17 percent
and 73 percent. As FBS mature, the variability of these rates should
be reduced.
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_ TABLE F.2.A.1.: PBS Qpevating Margins ‘= (Tk.1 10%)

s
Cpailla 1
Sirajgong
Dhaka
Jessore 1
Jessore 11
Pabna I
Pabna 11
Habiganj
Natore |
Natore 11
Chandpur
Houlvibazarr

Tangail

FY BI/BZ FY BU/BS FY B34 FY BA/BS

(2839)
{2718;
{4262)
(2227)

{3266}

(6o1)
(115
(3833
(873)
(914)
(2667)

(1885)

{2567

(3232)

{1070)

(2857}

{3367)

(1509)

(1852)

{1454)

{Z760)

(2832)

(2103

{1591

(1129)

(2696)

{4994)

1138

{4181}

37

(2240)

(2189

{1783

14043)

{2066)

{3828)

(2266)

(215

76!

(1612}

{992)

{2331)

{2180

969

B9

612)

(2975)

{425)

{a) Operating aargin = (billed tariff revenues + other rovenue)
- leost of power + DB + gov't duty +

depreciation).

Source: REE
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The data 1ndicate that oniv 4 of 15 FESE's bpad positive ooeratin,
margins during the wost recent tiscal vear On the other hand, all the
FES s except Fabna [ esither reduced their operating deficits or  increased
their positive margins between FY B3784 and FY  84/85, This trend of
improving FRS financial status 13 unlikely to continue into FY 85788,
however. 1his 15 because the five year srace period will expire for most
FES: and conssquently, they must begin  {at ieast 1in thpory} making
repayments of principal and interest, fhe prolected financial status of
these 13 PES s inm FY B5/%4 1g summarized in Table F.2.8.Z2. Nane of the
FES's are projected to be able to make full principal and interest paywments
in FY B83/B4, although roughiy seven FBE can  likely make partial
payments. 4/ This repayment problies shouldg lesson in the {future ceteris
paribus as the number of consumers and average cConsumption per consumer

increase. Nevertheless, these fl?RﬁrYBI praoze

v ctipns eaphasize the need for
a careful sssessment of the repayment requiveme

ts imposed on FBS's. 3/

"j\-'

Tasie F.2.4.2 alsoc presents the average tariff for sach FES which 1is
required 1n FY 85/8B6 {(given the projected mix of consumers and average
consumiztion  per consumerd 1f the FRES is "o cover Dperating costs and make
whatever principal and interest payments are due.&/ The "reguired® tariff
increases are rejlatively | - Once again, this situation
may improve over time as lpads on the PES zystems increase.

4/ The vrelative {financial strengths ‘s cannct  be ranked
according to the recsulits presented since some PES 5 will
heve to repavy principal and interest tew months i1n FY 85786
while others must repay over the fuli

2/ The current rsquirement that depreciation accounts be +fully funded
should also be analysed since these yvevenues could be ussed to make up
much of the interest and principal repavment shortfall in many FBE s,

b The reguired rate 1ncreases are likely biased downward due to the
assumed zern price elasticity of demand. This bhias 1is offset
csomewhat, however, by the exclusion of other operating revenuss from
the calculation,
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Table F.2 A.2.: PBS Financial Projections for FY BS/B6 {Tk X 10%)
fverage Tariff
Ectimated Tariff  Operating Principal and fequired to break
" PBS Revenues ' Expenses ¢’ Interest Expenses™  Margin Even (Tk.)
fomilla 31943 324 12479 {11781y 240
Straigong 27548 27636 9238 " A5576) 2.31
Dhaka 60146 31776 1273 {4350 .79
Jessore ‘| 18157 20615 12 {7070) 2.4
Jessore 11 2375 20794 10477 (8895) 2.4
Pabna I 1208 14066 1211 {3068) 212
vabpa 11 11563 12815 121 {2531) 2.06
Habiganj 24633 2825 Qe 1708 less than 1.7
Matore [ 251 21613 9418 {152 . 2%
Natore 11 Y23 89 273 1547 {1683) 1.84
Chandpur 10591 14982 1230 {5627) 2.81
Moulvibazar 0945 26869 4980 - (504 1.7
Tangail 34932 13924 1488 {480 L.74

{a) Includes DiM, depreciation {at 2,34}, power cost, and allowance for bad debt (Z1).

{b) Assuses  payeent of principal at the rate of 4i/year, and interest on principal of Ji/year. Principal is
assused equal to long tera debt as of June 30, 1985. Payaent of principal and interest is prorated for
the fraction of 83/86 which occurs after the grace period expires.

{c) PAssumes average tariff of Tk. 1.7/KBM, and excludes other operating revenues.

9) brace period still in effect.

Source: MRECA



Tahle F.E.H. vhich may be useful in determining
specific  factors C periormance  of PES s, For
gxrampie, thres o srating margins in  FY

3 780 or 1981, Ferhaps
ge amcunts of power
¥+ this consumption

©

4=
0o
g

3%}

P
o
m
(¥} .
mn
[ R
b T3
%

5
o
nd  hetter
al beliet
adequate

=
1]
=
=

I Conclusions: fhe mpst o int % is tnat 1t ois still very
; A N L o .-
to evaluate the # ance ariginal 13 FES s, All
L

k 2
Mmoo

o
m
0
[AS
3
o
m
]
N
[
o
[

Bars. Moreover,

s
m

rom M

Tiy far omplete at

jou
m
[
i)
[
[ '
]
o
1]
[0
e
TN
~r
i

from
concerning  the

energization. Thu avallanle
financial psriorma

Given this cav signps can be  drawn. First,
the underiving econ iz improving as they mature.
There ig svidencs i deficits are being reduced or
surpluses  1ngrease nt principal  snd interest
repayment  regul Second,  finandi & n is generally
strongest 10 th which supply relative s of power to
irrigatian, small ¢ y  and esg v onsumers. Such
consumers pay tariffs in excess of i 13 vared eneragy
and gene 1y pravide loads which, 1% properly sase PRE lopad
factors  without nG demancs on gpeatk Third, 1t a1s
likely that 5 will not he able to wmeet fullv the current schedule
of loan repa is probliem is apt to st severe immediately after
the expiralil 5 year gQrace perioc. apver, 1oan repayment  may
herome 3 more severe probles contr B z5 FES s located 1n areas
with less preoductive use poatential . FBS tariff increase and
het ipad  m@an t practices ubtedly help mitigate this

may lead to  good financial

perfo , For evample, the presence tea garcens in Moulvibazar.
t 15 pbviopus that the d ic load cannof contribute
Tty  the viability 2nt rondibtions  since the
2OEYOY supplyvin oughly Tk, {l-average
losses) “ons:dE mestic taritf of Tk, 1/7HWH
! odefinition of the date of esnergizatiaon 1.8, &ne
oflects when the tpne  system 15 relatively

.

that @most ¥ Daying
Ernablvye sour zhould be
gher tar: e 1oty
rosis provide for  ihe s o
This al £ . hDwever, as

E



ANEX F-2.8
PREE B OF 8

~

)

11,
12,
13.

Coailla i
Chandpur
Dhaka
Jessore |
Jessore 11
Pabna 1
Pabna 11
Sirajgong
Natore |

. Natore 11

Habiganj
Moul vibazar
Tangail

Aver age

Honth/Year

Officially Electrified Mo,

171988
12/1981
6/1980
6/1981
311981
171984
111983
4/1981
34198t
/1982
1041982
6/1981
10/1981

fa)

Table F.2.A. 3¢ PBS Enerqy Consusgtion hy Consuser Category

Yuaber of Consusers and Average Consusption by Conswser Category lup to 12/84)

280
145
518
3
20
152
104
603
5%
310

FA

1
)|

12

Irrigation

fv. Cons (KWt/Ho}

1450
A8
1573
1252
977
1049
8
873
%66
67t
12n
31
523

77

1 of tota) consuspticn in the PES excluding strest 1ighting.

o,

i74)
7993
1184
6003
12
3570
4i41
63%
256
6454
9
6090
00

b4

Bv. Leps, (KMo}

%
»
u

dpssg¥acseng

g

No.

161}
1936
7%5
1418
158
84
1008
13
642
1286
1086
Bib]
26b

13

Seall Coasercial

Ay, Cons, (Kiti/Ma)

TYULBRLEHEEIRS

-~
w

No. v, Cons. (KRi/%0)

194
174
AYKS
116

9%

%0

8
YA
142
178
101

14

Industrial

iy

Total Consumption per month by Consuser Cateqory (HH):12

Irrigation
Total (&
405 0
316 LTS
209 3
415 4
4 47
] U

59 15
9% 4
570 57
208 i)

2 4

3 0.3
{7t {4
321 32

Domestic
Total (1)
218 16
8
407 18
186 A
1w oz
e
i 8
26 20
181 18
194 Yo
127 18
1712 19
29 n
201 2

Comsercial Industriz
Total (@) Total
) 5 M2 4
5 10 18 2
5 2 ™ 4
8 A A 2
8 7 1m 2
2 7 162 I
) 14 14 3
78 g8 49 3
35 LI 2
il 7 s 4
51 7 48 1t
19 2 T 7
18 7 T ]
50 5 410 i
Source: AID
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1on of current commercial  energy
t ot the financial pertformance of
5 recarmendations {for appropricate
nical assistance requirements. T

This fAnnex reviews the
pricing policies 1n Bangladesh 1
AID~financial PBbs, i n

s

pr0v1de an appruprlate framework,
of the general pattern of coam
Bangladesh.

gins with & brief discussion
gy supply and demand 1

o

4. LCommercial Energy Use in Bangladeshs <»°

1. Consumpiign: There are zeverzl distingushing character 15t1zs of
commercial energy consuption in Bangladesh. First, much of 1t ha been
supply constrained. That 1s, consumpiion of certain commerclal energy
products -- especially electricity &and natural gas -- has often  been
constraiped by supply shortages. ‘%’ Seceond, commerclal energy consumption
per capita 15 wvery low, e.g. 36 rg of o1l equivalent per annum 14
1984, fis a result of such low consuamption, the addition of a single new
industrial consumer can lead ip & discrete increase 1o total commercial
energy consumptiaon. For example, in 1981 two fertilizer plants accounted
for 38 percent of natural gas consumpticn, while four eleciric power plants
accounted for ancther 3B percent. Third, the level of commercial energy
consumption varies significantly acecerding to geographical region, and is
much higher in the East than 1in ’

Commercial senergy use can be analyzed according to consumption by
sector., In this cantext, most commercial energy 1n HBangladesh is consumed
in two sectors: industrial and residential tor domestic). 3 A=z 1ndicated
in Table F.2.1, commercial ensrgy use 15 demlnated ¥y the industriail

AR

sector, which accounts for approwimately 44 percent of commercial energy
LSE, The next mozt important sectors are residential, trapsportation and
agriculture - accounting for 24 percent, 19 opercent, and & opercent
respectively of commercial energy use. Within the industrial sector, the
consumpticn ot electricity accounts for  voughly one  halfd of total
commercial energy use, with the remaining balance derived from natural gas
{27 percentd, petroleum products (17 percent!, and coal (12 percent},
Recziaential consumption 135 dominated by kerosene (00 percent), eleciricity
27 percentd, and natural gas (2% percent:. Tha transportation sector
reiies euclustvely on nptrolﬂum prodgucts  and coal, while agriculture
utilizes mostly diesel #uel (87 percent) and zome slectricity {12 percent).

{13 Commercial energy 1n Eangladesh 15 derive fraom ceoal, petroleum,
natural gas, ani nydropower. Non-commercial energy use 13 not
reviewed here since RE 15 a commercial source of energy and typically
substitutes anly +for other forms of commercial  energy. However,
cammercial ensrgy use : ' {es= than 30 percent of total
eneragy use in Hangladesh, with this gercentags being much lower in
rural aress

iz This cemplicates the task of making =2nergy demand projecticns,

{2y HNon-eneroy uses of potential enmergy supplles, €.g. nsatural gas as a
fertilizer stock, are gxcluded.



TABLE F.2.1 ANNEX F-2.B
COMMERCIAL ENERGY BALANCE, FYB3/84 PABE 2 OF 13

(thousand metric tons oil equivalent)

Petroleua Products

Coal Crude Dii LP6 Gasoline Maptha Jet fuel  Kerosene Diesel Fuel oil  Non-energy Total Natural gas  Electricity Tetal

Prigary Proudction - - - - - - - - - - - 2,009 281 2,29
iaports 177 1,087 - - - 54 i1 276 87 - 485 - - 1,692
Exports & Foreign

Bunkers {-) - - - - 24 -2t4a) - -10 -21 ~13 -139 - - -139
Primary Supply 3,836
Transportation and Losses
Theraal Powerr Generaton - - - - - - -19 -53 -147 - -241 -2 941 0
0il Retining - 1,088 7 48 94 § 297 248 234 94 991 - - =975}
Ener.Sec.Use & Losses(-){c) - -7 - -7 - -3 -22 48 21 -2% t1 -102 - 404 ~502
Stock drawdown - 39 - -4 3 { 20 9 5 ! 44 - - 83
Net Supply Demand 177 - 7 1) - 39 37 483 183 63 1,139 1,188 839 3,343
legand
Industry 137 - - - - - - 11 178 - 189 24 536 1,103
Transportation 40 - - 51 - 33 - 351 8 - 445 - - 485
Agriculture - - - - - - 10 120 - - 130 - 17 147
Cosaercial - - 2 - - - - - - - 2 56 19 137
Residential - - 4 - - - J06 - - - 310 137 163 b10
Other Sectors - - - - - - - - - Co- - - 44 44
Non-Energy Uses - - - - - - - - - 63 43 754 (d) - 81/

{a}  IBRD estisate

{b) Horizontal balancing item.

(¢} Vertical balancing itea, Itess and totals coiverted to pil equivalents separately and may not add after rounding.
{d) Fertilizers,

Source : World Bank
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When commercral energy use 13 analyzed by zource of energy, 1t is
spparent  that about 43 percent of such snergy is consumed in the fora  of
petroleum products, I3 percent zs electricity, 17 percent as natural gas,
and 7 percent ss cosl. Fetroleum product consumption 13 dominated by such
middle distillates as diesel fuel (4% percent) and kerosene (29 percent),
ang by fuel o1l (17 percent:!.

Most petroleum oroduct consumption occurs in transportation {41
percenti, households (2% percent), or indusiry {18 percent). Electricity
consumption 1s givided mostly belween industry (64 perceat) and hHousaholds
{19 percentl, while natural gas goes to industry (5& percent)  and
nouseholids (32 percent).

2. Supply: Commercial energy in Bangladesh is derived from natural
3as,  hydropower, petroleum, and coal. ‘!’ The former ftwc energy rescurces
are availlaole domesticalliv, while the latiter two are imported, These
energy resgurces can also be characterized by their geographica
distribution, Natural gas fields exist both on and offshore in tha East
Ign=. Similarly, developed Hhvdropowsr capacity and potential &exists
primarily 1n the southeast Substantial coal deposits exist in the
northwest, However, their util:zation 13 not expected to be economically
viable in the foreseeabls future.
1y Feat deposits exist in the Faridpur and Khulpna districts,

Seme consideration has Dpeen given to 1tz use in a 30 Hh

pilot pewer plant i1n Faridpur.
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Feasonahly well developed csupply systems exist for electricity,
petraleum products, and (to a lesser ext:nt} matural gas. ‘2> Up until
1982, rompletely separate power grids existed in the Eact and West Iones *°
suppiving about 42& MW and 217 WW of available capacity in the FEast and
ezt respectively. These grids were connected at the end of 1942 by a 500
M intercvonnector. Their comhiped capacity has increased to roughly (010 MU
bv 1985, At the same time, the rural distribution network has been

al 1 the rural electrification preogram, Natural gas

ittageng and tc ceveral oather smaller towns via
so supplied via pipeline tp several cement and
, : power stations. Fetroleum products are either
ctly or refined in Chittageng +from imported crude oil,
3 ‘ h that insufficient smounts of kerosene and

, while excess amounts of gasline/fnastha and fuel oil
{ )

h's commercial energy supply strategy is driven by at least
i1y the high cost (in foreign exchange) of petroleum
imports, (%) the relative abundance of - *ural gas deposits, and {(3) the
rapid depletion of forest reserves and ier traditiornal fuels, These
ly determine a strategy aimed at reducing use of petroleun
ubstituting the use of natural gas and encouraging a more
t ecanomy, T
m

g
d by 1nter alia
re

factors  doint

products by
energy eff
1s  achiey

—r

it

iz substitution of natural cas for petroleun
making gas supplies available teo rore wurban
asing the use of gas fired power plants land by transmitting
ricity to the West Zonel, and by developing the supp'y of
{as 2 substitute for kerosene and diesel} in rural areas. ‘%
art of any energy supply strategy involves the

't ot  appropriate energy gpricing policies. This topic 1%
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these systems were re-built after the War of

iLiberation 1n the early 1570's,

EDB also operates a few MW of Isplated generating units in
th  Ignes. Significant amocunts of of captive generation
Fa

{4) The use of coapressed npatural gas as a substitute for
gasoliine or diesel, ard liguified petrcleum gas as a
substityu psene {lignrtingl, gasoline (transport), or

n 1
ng! i3 also being considerecd.
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Commercial energy pricipg and supply rosts in Bangladesh:

i. Qverview: Commercial energy pgrices in Eangladess are, in general,
set by the Government, while non-commercial energy pr.ces arc  market
determined. Faor the wmost part, commercial energy prices are uniforam
through out  the country. Y’ The gctricity tariffs «charoed to FES

FES

el ¥ r
copsumers are an exception since these are set by each FE with tne
e slow). As 1= usually the rcase,

i)

assistance and approval of the RER (see b ¥

pxisting coemmercial energy prices are cetermined by a variety of economlc,
financial, and distributional concerns. The latter two factors have tended
to predominate so that energy prices have ocften been set below economic
supply costs  {petroleum prices since 1987 are an exceptionl. Recently
however, international aid donors (expecially the Asian Development Ban:
and the World Bank) have promcted the adoption of energy prices which
reflect actual supply cost and have provided technical assistance to  help
establish what such prices should actually be.

2. Current Frices:

July 87 Juyly "83F -~ rrent

Electric Power 16,9 1i.3
Fertilizer o, 3 1.5
Incustrial 31,0 36.0
Commercial 1.0 26,0
Domestic (Metered) 27.0 4,0
Domestic (Unmetered)

Single burner/month .02 45,0

Double burner/month £5,0¢2 BG, O
{1y Excludes meter rental charges where applicabl and excise duties.
{2) Irrespective of consumption

Current and past ex-depot prices for petroleum proguct are  suamarized

in Table F.2.2 (next pagel. These prices were last 1ncreased 1in  Harch
{982, The Ministry of Energy and Mineral Resources i1s authorized, however,

-
to increase these prices automatically oy up to 10 percent i+ supply costs
increase

{1} Differsnces 1n transporiation coste do result in 1nter-
regicnal variations, however

{7} fitas Gas Company 15 the only gas distribution company with
significant numbers of domestic, cemmercial  and  industrial
CONSUmMers.
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Tahie F,2.3 Bangladesh Petroleum Product Prices (Taka/1Gi

July “82 March '83
Impert Farity (222

Product Ex-depot price __CIF Chittagong Ex~-depot Price
Fremium
Fasoline 659, 3 29.1 73,6
Keqular
Gasoline H3.8 27,3 s6.7
Jet Fuel 2.0 REVIS
¥Kerpsense 32.8 29.91 32,8
Diezel 011l 3Z.8 28.6& iZ.B
Fuel 021 4.5 1g8.8 24.5
{1} FOR Singapore plus freight to Chittagong
{2} Exchange rate July 19BZ, Tk, 22 = US% 1.00.

is supplied 1in Bangladesh by the FDB and f{in rural areas)
B tariffs are the same throughout the country for various
sumers. Changes in these tariffs must be approved by the
nr various Lvpes of PHES consumers in vary sliightly among
1n the tariff structure of any PBS must be approved by the
tariffs in recent years are summarized in Tables F.2.4 and
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proximately 20 percent ‘'’ in 1983, In centrast ta this
rn ot annual increases, the bulk supply rates PDB charged to
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Table F.2.4: Bangladesh EPDB Electricity Tariff Structure {Takal

July 82 - dupe ‘B3

Min. Honthly

Charge/K#¢s? Enerqy Charge/KRHY?

A. Dosestic - 0-50 KRH: Tk, 0.530
$0-250 KuH: Tk, 0,40
250-400 KeH: Tk. 0.70
above 400 KWH:Tk. 2.0

B. Irrigation Annual Charge Tk. 0.5/Tk 1.0

Tk, 250/H.F,/Year

L. Industry Annual Charge Tk, 1.3
Tk. %0 (single phase)
Tk. 500 {3 phase)
D. Comsercial Tk, 45 0-100 KiH: Tk,

1.4
ahpve 100 KWH:Tk.2.5

Energy Charge/KdH‘®
Peak 0f¢-Peak

Tk.4.0 Tk L1

E. Consuaers Tk, 35 Tk, 4,55 Te, 3,45 3k, 6.9
ahove 3D KR
{except Jute
Fills)

F. Jute Wills Tk, 35 Tk, 1.3 - -
ahove 30 KN

6. 5 WVA or Tk, 45 Tk, 1.35 Tk, 2.5 Tk. .8
above

H. PBS's Tk, 50 - Tk. 0,78 - -

{1y For consusers without tiec of day meters,

i2) For consumers kith time of day seters

{3) Per KWH of contractad or connected load.

{4) Mot less than Tk. 1000/yr for single phase or Tk. 3000/yr for 3 pnase,

{5} Up to 250 KWH/More than 250/KEH.(!!1)

i5) Rate applies to all consumption.

ANNEX F-2.B
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Demand Charge
per KW’



Table F.2.4 (continued): Bangladesh BPDB Electricit

Narch - April '83

y Tarif Structure (Taka)

Sept ‘85 - Present
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Hin, Nonthly

Charge/Ke'3? Enerqy Charge/KNH'Y
pepstic - 0-250 ¥WH 3 Tk, 0.6
250-400 KNH : Tk. 0.85
above 400 KWH : Tk. 2,23
rrigation Tk.250/HP/Year'®’ Tk, 4.6
ndustry - . 1.7

0-100 KNH : T, L83
above 100 KWH @ Tk. 2.3

omsercial Tk, 43

Consumers Tk, 70 Tk. 1.7
above 50 KM

{except dute

#ills)

Jute Wiils Tk. 70 Tk. 1,45
above 30 Ki

3 MVA or Tk, &3 Tk, 1,35
abave

PES’s Tk, 30 Tk. 0.78

Energy Charge/YXWR‘®

Peak

Th.4.0

Th.3.25

Tk, 3.0

D4f-Peak

Tk, 1.2

. 1.0

Tk. 0.9

Desand Charqe

per  KN>

\
|
1
1
1
¢
1
3
1
i
)
1
1
b
|
1
1
1
t
1
'
i
i
+
'
i
1
1
]
i
Il
1
1
i
[
i
1
|
'
'
%
i
[l
1
'
1
i
1
1
1

Min.

Monthly

Charge/KN‘® Energy Charge/K#H  Peak

- Up to 100 KWH: Tk 1.0 -
Up to 350 KhH:Tk.1.1'®
ahove 350 KWH:Tk,2.75¢%

Tk 250/H, P, /fear ¢4’ Tk, 1.4 -

Tk.

k.

Tk,

Tk,

43

70

63

. 50

- Up to 5 K Tk 1,99 T%.5.89
ahove § KM load:Tk.2.03

Gov't:Tk.2.15 - 2.8 -
{omsercial: Tk.25-30

Sov't: Tk.2.75

Cosaercial:Tk. 2,80 Tk 6,73

IrrigatiomsTb. LY _ .

Industry: T, 2.0 T%.5.7
Tk 0.8 -

173 Tk.4.93

Tk.0.93 -

Best Available Copy

Energy Charge/KiH
Dif-Peak

-,

Tk 1,93

Tk. 2.7

Tk. 1.9

Tke1.83

Desand Charge
Per KN’

Tk. 10

Tk. 30

Tk, 30

Tk, 10

Te. 30

Tk, 30

30

Source: BPDB
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The level and structure of any PES's tariffs has, 1in general, been
affected by at least five factors: 1) the cost of power (bulk supply rates)
purchased from PDE, 2) the lesvel of FDE rates to individual consumers
{since a PBS and the PDE pften supply consumers in the same areal, 3} the
requirement that repayment of the REB lcan begin atter five years, 4! a
recent World Bank covenant that thne average, per KWH PBS tariff must not be
less than the average per KWH PDE tariff,*'’ and 3) the ability to pay on
the part of PBS consumers.

It is evident from Table F.2.5 that there is very little inter - FES
variation in tariffs. This is undoubtedly due to the strong role which REE
and its consultapts have played in setting tariffs. in all PES, tarifis
are lowest +for domestic consumers and highest +tor industrial consumers.
Domestic tariffs have remained relatively stable aver the last five years
incrzasing 25 percent in nominal terms and decreasing 1n real terms. In
contrast, both irrigation and industrial tariffs have more than dpubled in
nominal terms.

Average tarif+ revenues per KWH sold in each PBS are summarized in
Table F.2.& for FY 83784, FY B4/85, and the first guarter FY 85/R64. This
figures suggest the need for &n increase in average tariffs in PBS's 1f the
World Bank covenant reguiring an average tariff of Tk. 1.7/KWH is to be nmet
by December, 19B5.

3. Commercial energy supply tcosts in Banaoladesh:

The economic supply cost of energy should measure the opportunity cost
aof the resources used to obtaim the type of energy 1in guestion, The
appropriate measure of this opportunity cost depends inter alia upon nature
of the energy source and the alternative markets available to 1t. For
examplie, petroleum 1s a tradeable energy source. Thus 1ts supply cost in
Bangladesh 1s determined by the market price for petroleum ({(pesrhaps f.0.b.
Singapore) plus transport cost to Bangladesh. In contrast, natural gas is
produced domestically within Bangladesh, exists i1n a fixed supply, and has
limited export market potential. This means that the economic supply cost
15 determined by the econcomic cost of production plus a depletion premium, €2
Finally, electricity 1= a non-tradeable, non-exhaustible energy source,
Thus its supply cost equals its economic cost of production - the sp-called
loeng run marginal cost (LRMLC). This LRWEC typically varies with voltage
level and the time ot concumption (i.e. during the peak or off-peak
period).

{1y As of September 1%83, the average FDE tarif+f 1s epstimated toc be Ti.
1, 7/7KWH.
{21 This opremium 15 added to the production cost since an  increment  on

present production leads to the more rapid substitution of scme more
pupensive alternative scurce of energy.
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Tabie F.2.5:PES Tariffs by Year (Tk./kwh 0 @
Tariff Cateqory
BS Dosestic Seail Compercial Irrigatioe Industry Strees Lipht >
BO/B1 B1/B2 B2/BX B3/84 84/85 85/8¢  B(.™t BI/B2 B2/83 B3/94 BA/BS 35/6¢  8(/8 BI/82 B2/83 B3/84 BA/BS BI/B6  H0/B1 B1‘B2 B2/B3 83/84 B4/85 BS/B6  80/B1 BI/B2 B2/B3 B3/8s B4/HS B
haka 0.75 0.75 0.B0 0.80 0.80 L0 ~ = LT LB LA LB 070 0.5 1.0 LY LIS A0 095 1,05 145 L3 170 210 £0.0 &0.0 60,0 F0.0 TE.O B
‘angai] 1 ~ 075 080 0.80 0.80 1.0 - - - LB LT L - 088 L0 Lo LT L3 - L0 LI LW LE LB - 80.0 8.0 70.0 70.0 B
oailla 1 073 075 075 680 0.8 LD -~ - LB LT LS LT 08 6B 1.0 L0 110 LW 0.9 1,05 L4 L3 170 190 80.0 £0.0 &.0 70.0 7.0 3
“handpur 0.73 @75 0.75 0.80 0,80 1.0 - - LB LA LW LT 670 0.85 1.0 1.0 LE LI 0.9 1.05 L4 L3 LI L0 0.0 £0.0 0.0 70.0 7.0 8
tabiganj - - 075 0.80 0.80 L0 - - L&) 140 L LK - - L0 L0 L0 L4 - - L4§ LY LAT LB - - O . 700 B
palaviba:- 075 0.75 0.B0 0.80 0.80 1.0 =~ LY LD L4 LA 070 0.85 L0 1.0 L0 140 0.9 L05 LY LY L6 LB 60.0 &0.0 &.0 70.0 70.6 8
"abna | ~ 075 075 0,80 0.80 LD - - LB L3 LA L8 - 0B LD LD LB L4 - 05 L45 LI LW LES - 5.0 #0.0 70,0 70,0 8
“sbna 11 - 0.7% 0.75 0.B0 0.B0 1.0 - - L2 LS LI L7 - 0.8 L0 L0 LIS L4 - L0 L45 L3O 170 1.9 ~ 8.0 8.0 70.0 70.0 8
shirajgany 0,75 0,75 0.75 0.80 0.B0 1.0 - - LB LS L LTS 00 0B L0 Li0 LT LR 050 LT LE L 170 L9 600 0.0 0.0 0.0 70.0 E
lessore | 0.75 0.75 075 0.80 0.80 L0 - - L% LG L& L0 070 085 L0 L0 L2 LI 0.9 LO5 143 LI L.70 1BS 600 500 600 V0.0 T0.0 E
}essnre 11 0,75 0,75 0,80 0.80 0.80 L0 - - L2 LT L LI 070 0.85 1.0 L0 125 LI 0.9 105 1.45 L30 L70 180 40.0 0.0 60,0 700 70.0 E
atore [ 0.7 0.73 0.B0 0,80 0.80 L0 - - LE LS L0 L0 070 0.85 £.15 L5 L5 LS 0.9 L0§ L30 LI0 L0 185 A0.0 0.0 0.0 T0.0 700 E
Matore 11 - - 0.B0 0.80 0.80 L0 =~ - LB LB L L - - L1 LIS LB LW - - L LR LW-LE - = B0 700 T00 €
i1} For the original AID financed PES's. Source: REB

{2) Most PES'5 have ainisus sonthly charges for most categories of consusers. This is typically based on 20 ¥WH and 18 KBH consusption for dosestic and romservial consusers respectivel, horse powt
for irrigation consugers, and on connected load (KW) for industrial consusers. There is a sonthiy desand charge of Tk. J0/K¥ for industrial consusers over 25 ki, TYariff penalties for industr]
and trrigation consusers with power factors below .85 aiso exist.

{3 Th./Month/Light

Best Available Copy




Y P2
FRED 11 F 15
Tabie F. o txhverage Taniff fevenues per FaM Sold Tk /K (a0
Ist fuarter
¥ 83/84 FY B4/85 Fy 85:gp w2

PES

-

I Comilla ] 1.78 14l 1,58
2. Chandpur 1.7 1.3% 1.5
3. Dhaka L3 1,52 156
%, Jessore | t.17 LM 1.43
% Jessore 1) 139 1.5 Led
b. Pabna 1 1.8 1,57 1.79
7. Pabag 1] L2 L3 133
8. Sirajgong 1,22 L3 1.4
7. Matore 1 1,14 1,38 1.43
10, Natore 11 1,18 1.3z 1.5
11, Habiganj 1,24 1.4 1.32
{2, Moulviharar 119 1.3 1.42
13. Tangail L13 1,43 1.5

{a) Variations in average revenues/EWH in i given PES are due to
changes int 1} tariff, 2) average consusption per CoNSumer
and 31 the ais of consugers.

by First quarter ©Y 85/85 inciudes July 1 - September 20, 195,
The average for this quarter may not be sxactly comparabie
WLIR the averages for FY §3/B% and FY B4/85 due to the
sezsonality of irrigation load.
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eum products in Bangladesh are priced above their economic
supply costs while natural gas and electricity are priced below. 04
particular relevance to RE in Rangladesh is the relation between petroleun
product and electricity prices. Since electric energy 1in rural areas
primarily substitutes for npetroleum products, the subsidization of
electricity prices relative to petroleum prices clearly provides an
"artificial® incentive for petroleum product consumers, e.g. households,
tubewells, and rice mills, to switch to electricity, ¢’

4, implications of current commercial energy pricing policies:

Looking at the entire commercial energy sector, 1%t i1s clear that, on
efficiency grounds, electricity and natural gas prices should continue to
Fise toward their economic supply costs. This will reduce the +inancial
appeal o4 RE to pntential coensumers, but shoulo lead to efficiency gains.

Within the specific context of RE, FDBE should consider the adoption of
a bulk rate tariff to the PES's which more closely reflects supply cost and
incarporates hoth an eneryg charge and a demand charge. Such a demand
charge should help reduce capacity shortages within the PDR grid and
improve the PDB load factor by providing an economic incentive for  the
FBS's to i1mprove theilr load factors.

{1} This is not to say that there is no economic rationale for switching to
electricity, in fact, least economic cost comparisons suggest that such a
rational exists in Bangladesh. However, this relative price distortion may
promote  electrification 1n cases whep 1t is not justified on efficicncy
grounds,



ANNEX F-2.8
PAGE 13 OF 12

PES tari1ff increases f{(especially <for oproductive use and large
residential consumersi  are justified on efficiency qrounds., HMoreover,
financial comparisons of the costs of using electricity or petroleunm
products for pumping, motive power, or lighting suggest that there is room
for such tariff increases. In this way, come of the economic henefits of
RE which occur in the fprm of cost savings could be transferred to the
PES's in the form of higher taritf revenues. In addition, the PES's should
strive to ensure that demand charges are applieg when economical and that
tariff penalties for low power factors are enforced, ‘Y’ Finally, within
this general {framewor¥ of higher (but more economically rationall tariffs,
the possibility of offering relatively low tariffs {(set roughly at off-peak
energy costs) to productive use consumers who restrict their consumption to
off-peak periods shpuld be seripusly considered, 2

C. Subsidies associated with RE:

For the purpose of this section, an economic subsidy is considered
to exist when a recource 13 supnlied at a price which is less than 1its
econoanic {or opportunity) cost. At least four kinds of subsidy can be
identified in the current RE program in Bangladesh: 1) bulk electricity is
supplied to the FBS's at a subsidized rate by FDB;y Z) a subsidy equal to
any positive difference between operating expenses and revenues is paid to

(1) The REB has tentatively approved the adoption {as of December, 1785} of
tariffs which inciude an energy charge plus a demand {(or capacity charge)
for all categories of censumers except for small domestic and commercial.

{2} The relatively low tarif4s PBS's charge irrigation consumers might be
at least partially justified in this fashion - as long as irrigation
pumping is restricted to off-peak periods. Such a tariff should accompanied
by programs to informer consumers about the benefits of increasingsreducing
nftpeak/peak consumption.
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gach PHS by the BDG during its first five years of operation;®?’ 3y the
capital reqguired to build the backbhone system of each FEBES is supplied thru
REE and ultimately from the BEG and international donors at the subsidized
interest rate of 3 percent; ‘2 and 4) within a given PBES, there are cross
subsidies between various categories of consumers. The first three such
subsidies generally transfer resources {or income) from the BDG, other PDE
consumers, or +foreign donors to the PES. The fourth subsidy transfers
resQurcEs  among consumers in a given FRS. S5ince domestic taritts are
lowest, and industrial tariffs are highest, resources are transferred inter
alia from the latter type of consumer ta the former type of consumer.

The results presented in Table F.2.8 indicate the wagnitude of
resources transferred to the PES's via the first three kinds of subsidy
described above. ¢® At present, the largest scurce pf subsidy is the low
interest rate paid by PBEE's on REE loans. Over ftime, thiz subsidy 1s
likely to become even more important as the PDE bulk tariff rate moves
clpses to LRMC, and as growth rates of energy consumption in FES's level
otf,

{1y It 1is unclear whether the energy cost component of operating costs
which 1s used in the determination of the appropriate subsidy 1s
calculated based on actual lipne losses or target line losses {which
are generally lower).

{2) During the five vear grace period, the subsidized interest rate 1s
only 0.75 percent per year. This 1nterest i1s capitalized to be repaid
starting in yesar six.

{3} Except for the operating subsidy, results presented in Table IV.8
showld be viewed as approximations. This is due to inter alia
uncertainties concerning LRMC at  the 33 KV level and the actual
investment in total utility plant ftor each PES.
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Tabie F.2.B:Estimates of RE Tubsidies
Operating Subsidy for Ist interest Subsidy on
Bulk Tariff Subsidy {Tk, ¥ 0Pt 3 years (Tk 1 105 PES Loan (Tk { 105) e

PES 2] £Y B5 (est,) FYgz BB Yy G
. Dhaka 30352 A7 4282 1070 0 0 20424
2, Tengail 1967 16553 1885 Hs 25 4% . 17802
3. Comillal 17038 15138 B39 BT 249 4 23000
4, (Chandpur B62 012 94 AU WHE WS 17250
3. Habiganj = 10486 755 3 148 pUE ] 13800
b Boulvibazar {3073 18713 2657 1991 22th 0 11744
7. Pabna ] 5858 851 - 1907 2% U 1730
8. Pabpa Il 349 524 601 1852 18y 28D 130
9. Sirajgoni 16541 12988 18 I 4 1612 17250
10, Hatore | 9629 91212 B3 T W4 W 15183
1. Matore 1T 11693 10450 873 432 20 b12 17230
12, Jesswre 1 {1682 B654 277 B 4Bl B9 §8400
13. Jessore 11 9881 10587 b BT MY W™ 17256
Totai: 16%578 IR B3N B2 A8 15115 212543

{2} Eguals (Tk.1.76 - Tk 078 X KBH's purchased for FY 85, and (Tk.1.76 - Tk.0.95) ¥ estisated Ki's purchased
for FY 86,

tb} fessuses the subsidy paid each year equals the calculated operating deficit, i.e. (billed tariéf revenue and
other opeating revenue) - {cost of power + O + governaent duty + depreciation).

ir) Estisated for the bth year of PBS operation, given the estimated total utility plant as of June 1985
Interest subsidy = (total utility plant ¥ (18.5% - 70)3, where 14,51 is the assumed martet rate of interect.
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ECONOMIC ANALYSIS

Least Cost Studv

The first reguiremsent of economic anal
proposed supply of electricity in a typic
cost way of accomplishing the economic

residents: evening lighting for domestic an £
tors as well as for street lighting 1n upazila ce
sizeable wurban agglomerations; and motive power for
irrigation pumps.

51 to dempnstrate that the
r ides a lower
requirements of the
ial potential <connec-
nters and any other
small i1ndustriez and
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This issue of iower costs using electricity compared to kerosene for
iighting and compared to diesel {fuesl for ‘e power was oreviousiy stu-
died in some detail +or earlier PFe of RID and for the appraisals of other
RE cdonors. In particular the RER produced 1 /84 a publication, Fre-
feasibility Study Report on Area Coverage Rural Elecirification, Fhase
I1l, which devoted a number of pages to tables comparing these caosts  far
difterent types of irrigation pumps and for small  industries in  rurail

=
]
Hac o

AR
i ¥

-3
n

RBangladesh. A1l such comparisons gave the edge teo electricity taking into
account the lower initial capital coets for electric motors compared to
diesel engines and the lower annual operating costs, fosts of domestic

ti1ghting via electricity and via kerosene i1ncliuding lamps, wicks, batteries
thigh income households only}d etc. were also dealt with in the PP for Fhase
I1.

Slightly more up-to-date cost comparisons are now avatlable and conti-
nue to show 3 lower average cost by using electricity for most types of
CONSUBBrsS, {In the case pf commercial connections the piciure is possibly
different since shops in hats and bazars did not previously renm )
after dark and so there iz no sound comparison to be made with kercsene as
in the case bf hpuses. Undoubtedly commercial establishments are going
pay more for ensrgy than they were paying i1n the greai majority uf ca H
but they find that prospect uncdaunting as attested to by their willingness
to stay open i1nio the evening hours.

In view of the foregoing demonstrations this Annex does not  give
details on least cost analysis. it course, whether the extent of eleciri-~
city's economic cost reductions are high 2nough to warrant the investments
necessary to provide that ftype of energy in rural areas 1s a ceparate issue
addressed in the rest ot the economic analysis.

Economic Feasibiliiy fnalysis

The main Tables, Tables BO, LG, and B, 1n this Annex, with their
respective s=ts ot explanatory notes, contain the detailed information used
in estimating the summary benefits and costs columns shown in Table A ang

the econcmic internal rate of return.



ENNEX F-3
Page 2 of 24

fhe analysis was carriec out fovr a IG-year period, corresponding to
the averags iength of useful [li14+e of most maicr RE car‘pane-.tss and is faor
the typical rural slectric cooperative society (FRSY.

ihe analysis 1ncorgorates two principal types of benefits according to
whether the consumer who connects has previously been using an alternative
commerciall distributed means of Jighting or of motive power or 1f the
consuamer 15 projected Yo be a2 newly established business or newly irrigated
farm area. For the tormer the henefits are the avoi1ded costs: i.e., costs
which oiherwise would have bheen paid for the least expensive alternative
tvons of lighting/motive power {(the type used before convertingl. For the
latter the benefi1ts 2re the sum of (a2} the amcunt to be paid to the PBS for
1ts electricity and {t! a measure= of the consumers’ surplus. In the
absence of a3 detailed specification of the relevant demand curves, an
approximate value 4or the consumers’ surplus may be rcalculated by applying
a proporticnality factor to the difference between the amounts actually
paid Lo the PHS and the higher costs borne by the consumer 14 substitutes
were used,# The 198G HHB study an economic analysis of power oprojects
suggests  that the oropartionality factor typically +falls in the 25 tpo 35
cercent range. Hiven the large percentage increase 1n electricity supplied
i the typrcal PES dus to this prozect, 25Y% proportionality factor would be
apprapriate 1 this  analvsis. Yaluing additional  supplies  at the
prevailing tariff reflects the lower limit to the consumers’ willingness to
DAY. The resulting IRk is cleariy based downward. In rural
eiectrification prolects this downward bias generally 1is rensidered
unaccepiable, Typicallvy, in the past, +for such projects, the entire
guantity ot  additiornal  supply has heen valued 1n terms of costs of
supstitutes, But  "the wvalue of power in terms o0f substitutes really
retlects the wupper limit to the ullll*gwess fto pay...." "The consumers’
surplus per unit of additicrnal consumpt: is influenced by the difference
between the upper and lower limits le.g., 1§ the demand curve were linsar,
CONSUmer s surplus  would be u.3 times the product of the change in price
and  quantit demanded. Homlinsarity rEdL es the .3 proportionality
tactory,” See ADE, Econowmic Analysis of Power Frojects, Economic Staff
Paper Ho.Z4, January, 1983,

ct ot electricity
ed 1n the willing-
icity 15 gnly one of the amany
production. Hence the entire
s not the marginal product of
f Fower Frojecits, Economic Stafé

Best Available Copy



that conservative measure for this project 1
both the =elusive nature of the concept of & consumers surplus and the
herpic assumptlons needed to aeasure 1%, we have elected not to try. The
project 15 easily detended on the basis of & conservative 27% internal rate
of return, Costs are noted elsewhere in this paper but here have bheen
somewhat revised due to the need for shadow pricing domestic outlays inclu-
ding the unskilled labor component, fasts include the five years of mazor
capital investment 1o upgrade the capacity of the 17 PBESs; the ensuing
annual investments to permit adding new connections through Year 203 annual
pperating and maintenance costs; and the projected cost of ensrgy purchases
at bulk rates (true econpmic rates, not necessarily the financial rates to
be charged by the Bangladesh Fower Development Board to the PBESs.:

However, in this analysis, we do oot incliude any estimate of consu-
mers’  csurplus, it is clear that the cests horne by consumers of  substi-
tutes +tor electricity eucesd by & #airly large marg:n tne amounts paid +tor
electricity. Applying = 25% proporticnality factor would no gdoubt yield a
substantial estimate of consumer surplus. A measure of the internal rate
ot return that excludes consumers’ surplus clearly is copservative. Since

s a substant % §

The EIRK

fizs stated above, an EIRRK of 27% was ovotained. Conzumers who convert
to electricity account for a zomewhat larger share of the total benefits,
as «t¢an bhe seen By comparing the "aveidsd fosts” column with  the “PHS

The substantial rise 1n bBulk power co
real sronomic costs) ugﬁfher with the a
levy on their cuctomers (to cover distri
time, selt financingi means that Eiectr'
signt
Tu

ts for a typical FEE (to cover

1 kwH ctharge the PESs must
psis and to become, in due
is here projected to becomse
ntly more dear to final consumers. Small industry currently pays

!
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o
m
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irC
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i, per KwH; the projected tariff reaches Tk, 3,07 1in 1992 and Tk,
by 2044, Comme*cial domestic and irrigation pump tariffs are lessg
£.g., 1irrigaters are here projected to pay Tk. L.&1 in 1986/87 rising to
tk. .03 1in 20035, Such increases may lead to reductions in si1ther the
projected number of connections for certaln consumer classes or to reduces
annual consumption  {on  the average per type of connectien) or to  both,
That oppssibility has not led however to any reduction 1n  the projected
connections or MwH consumed 1n the typical FHS, The reaco c

not any scund knowledge of the demand curves fiprice elasticity

to dempandd o©f various consumer ctategoriss: calculating those curves has
remained impossible for lack of data.

oW
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he reasgrs are, rather, the expectation that alternative liguid fuels will
also be rizing in price in the later years of this century and into the
next, and also the obvious ability of major certegories of consumers to
atford higher electricity prices due to their apparent substantial profits
trom esnhanced production. {This statement, of course, 1s not applicable to
domestic consuners, )
tepertivaty Analysis

Tahle £ gives fhe results in terms of the [RR for six different types
nf tests, taken cne at a time, plus four combinations of certain tests, all
but ane lowering the basecase IRR. #As some of the types of tests have more
than one a.ternative assumption, together nine re-computed IRKs are shown
in Table E for the ceparate tests

The most important sensitivity tests invelve changes in the assumed
prices of electricity {the subsidy issue) and changes in the density ot the
areas served by a typical PES (the density-self sufficiency 1ssue). The
anly type of test having 2 notable effect on the IRR involves sizeable
reductions in the number of projected connections ot all types——either 297

or S0% feswer than the base cacze. The former cuts the IRR back from 274 to
22% and the latter reduction takes it down to 14%. The other types of
tests may be in general interesting variat:ons, such as upping the capital
investments during years 6 to Z0 or reducing the net incomes of irrigators
and small industry owners due to projected electricity price increases, but
they affect fhe IRR only marginally. Commonly, those other tests drop 1t
ut 3 oor 4 percentage points at the most.

The reason to look at tne effect of many fewer increased connections

per year arises from the uncertainty as to how many additional consumers of
the six types zre apt teo heok up during the 20 years following the begin-
fiing  af investments in Phase III (19B4/787). finty a ftew PRSs have bheen
operating even as long as four or ftive years, most less. Thus, there's
little base for making any kind of mathematical extrapolation of growth
trands, ihe guestion 1s further complicated by this entire RE III  only
intensifying the availability of electric power in 17 already established,
functianing PESs rather than building new rural electric coops. So far the
REE and the FBSs have had only & small amount of  experience with this
intencification approach {(a part of RE II}. Additional connections will
arise, during RE I!l, from two different situations: a) fpllowing the
construction ¢4 new lines into parts of the 17 PBSs not previously served
and by  following the augmentation of capacity i1n existing lines {mainly
increased substation capacifies, but also more transtormers and like gear).
How to estimate the increased number of consumers whose energy needs can be
accommodated hy thess two different situations has naturally proven diffi-
cult,



Limitations could arise on the ability of the typ
4,810 new connections guring the 20 years--the
tors including some untoreseen shortfall in

3. Thus, the 20% reduction test (Mo, 1.1.1 T
reasonable cutback, whereas the 30% drop in corpectl
a2l ralculation, not any kind of eapectation, It
ase scenarig” sheortly to be mentiened.

Omission of Many Dther Types of Benefiis

et
L o TR Y

,'
e |
Y]

LD

fromt

ere unsuccessful to guantify significantiv large addit

eneftits {guite apart from consumers’ surpliusi, though
f

4
o g
Lt 2
-y
Iis)

"t
.
r
m

gretical arpunds to knew they exizst. They are oflgn mes
ts. Noteworthy ones include a! enhanced quality of

ins‘de hpouses, aiding reading, studyving, some types

i enhanced night time security in housing compound :

street lights are placed;y ¢ & marked possihb

] o

c

o
L
-3
4]
a1

[
b
it

LR R I 4 X et}
jat}

(-

e

[k}

[1\]
B 2
0

"+

=

0w

3 o

an
wa
pi]

o AP ¢ |
o
~

e )

[w]

2

oM

™ 3

rom

tus

ot

N
~%
m
m
ut
=
hi
m
=
D
by

-3

electrified clincis and espeii

i tor medicines and vaccClnes, pOss

5 sterilizers and X-ray machiness; d! an evsd

eptive wuwse and hence eventual lowsred f

tions elsewhere have been documentedl: el i

iphery caommpunicaticns centers

y or attitudes favoring moderni

¢ RE's impact in a2 numbsr of cou
teast in higher 1ncome ho

W
[33]
<
i
o
141
%

3]

[l

it

17 Y]
-5

N
=B

s

pus

W

Jiyv at bhe

|
3 i
i
1
-+
b B
~+ =0
i

1
oo
= 1
oo

]

]

5
T 4

et

R

o

i)

foh

bt

7y
wo

3

iy
e}
ps B |
s B

1

-
31}
i

b
B 11

e g I}
s
o
i~
—

[ S
-+
ot

wee 13
-5
o

i
wom

e
b

M
[}
ha
3
[§)

i

Ed

[t

-

]

3

]

=k

=

-1

.

]

w:': ‘-
m

oL e

™
i
pe]
1
3}
P
Y
s |

-
3
o]
r+ 0
o
™
]
[ W s Nl VI o
o
o
E

r

+ i
"
[37]

fem
i

-
fs

- Irom
b

o
Bt T e
H
Y
Y - g =
i

=5
D
2
i B s

i3]
n
N
)]
-}
m
[}
=
i
in
—
"

e
I

Eag ol = SRR L ¢ ¥]
Py
Ch s
<
m
- :
fd
o
“h
‘
.
"
13

fs WS 2

oo

~ @
|

o

o

m

o

e

jars

in

& can

—

et

= B

+

pocy

Yot TR
je
%
~—
Y
-t
o
hv]
a

w
m
]
ki

o
]
1

)
T
st
-
1]
3
P
I
1]
a

In the other directron, there 13 some svifdence, not readi
a < L al

ces anployveent,  eo

frowst

i
post
m

[ I N
-

¥ e
4
st
B m K
U1

1

t € vy of women trad
ived 1n husking rice ang similar tasks 1
i i Just 4

Yot



ss--bit

De
s

o
m

ot household members employees

in their

ANNEX

F-3

Fage & o7

pf shops

eval

incomes.

vuation



GHHEY F-3
Fage 7 of 24

EXFLANATORY WOTES FOR TARELE A

Shadow Fra 1nq the Projecied Capital Investments

and the Projected O & M Cosis

Unskilled labor: A8 minor proportion of astemized project costs include use
of some labor which nsede to be shadow griced. Workers smployed in the
construction and operations/maintenance programs nf the FESs who would
otherwise have only unskiiled opportunities somefimes would hav earned
nothing at all, or would have sarned a very low wage. This fnnex follows
the practice ot the Worlo Hank RE appraisal report in using ¢.73 as  the

unskilled labor cost-reducing factor

Froportion of costs estimated as involving unskilled labor: The REB  =taf
have estimated that the following costs confain significant  amounts o
unskilled labor to be shadow priced:

Line construction costs: 50% of cost reprezents labor charges to be shadow
nriced.

i)

Yomt
u
o
-
o]
-
M
w}
3]
s

Substation construction gosts:
be shadow priced.

represents labor charges to

Annual capital outlays required for connecting up the projected number of
additional consumers through Year 20 fDiiDHlﬁn the five year construction
phases 15% pf costs represents laber charqges to be shadow priced.

{ipprations and maintenance costz: 804 of the projected O%F cost 1s linked
to labor which should be shadow priced.

Factrnring down daomestic RE costs to border prices: Froject costs to be
paid in local currency for locally purchafeé goods and services should be
reduced to omit customs duties and sales taxss, so that such costs compars
with foreign-source gonds and services, 11 o+ which are priced without any
duties or taxss added. The ncormal anproach 1s to use a Standard Conversion
Factor (SCF}, Following the recent Worlg Bank appraisal report on Phase
II11-4 of the rural electrification program; a 5CF of G.28 was uzed, and
applied to all costs not to be paid with foreign exchange. This 0.8 factor
was used also on all but 12% of the 0 % M costs--that being the porticn
estimated to require foreign imports,
The capital cutlays involved 1n adding consumers by the fypical PBS through
Year Z0  hay alsc been multiplied by the 5CF pf 0.8, after the labor
gortion was shadow priced, based on a REER statement that no  foreign
exchange will be needed for that purpose.

E. The Ecencmic LCost of Fowsr Purchased
Table -0 with 1ts $ollowing notes contains the two source columps: at The
projected price, in real {(19835) termsz, ot ‘the energy the tvpical FES will
have to buy {"BEconomic Bulk Fower Rates'i, and b} the ouantity aof such
energy {"facunit of Fower Furchased {from FDEY). ineg product of those two
columns  in Table -0 gives the =2t pf projected rosts ("Economic Costs  of
Power Purchazed from FDE"! shouwn 1n Table &.
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he "Private Costs” Column

he firat eight columns of Takle D-0 provide the separate projections of
P

ivate caosts, for domestic and commercial consumers separately, including
=tz at time of connection {wiring) as well as annual costs to replace
ghting tubes and bulbs. Four columns ("wiring and light bBulbs replacement
zts"}  from Table D-0 zre summed to give the "Frivate Costs" coluan  in
ble A.
D. Al] Bepefits iess All Costs: the IRE
¢ ziream of net benefifs attributable to the investments proposed  for
12 project are given in the last of Table A4, with the economic rate of
gturn  {IRR) shown beneath. The Z7% wmeans that 1+ the amounts shown in
fie column above were discountesd ny 27% per year, through the 30th  vyear,
g net present value would be zerop.
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DESCRIFPTION OF PRINCIPAL ESTIMATES, ASSUHPTIONS
AND  SOURCES FOR TABLE B-O

Economic cost of 2lternative fuel and lubricants projected te year 30

Frojection of CIF prices for kerosene, dissel and lube: The EBangladesh
Energy Flanning Froject (BEPPF) projected the CIF cost of imported ‘Yerosene
and diesel to the vyvear 2000 by five-year periods, using a "low" and "high.
Comparing  those to receni price guobted on oa C[F basis by the BRangladesh
Petroleur Corporation  (£250/MT  {fsr high speed diessl and #2705 for
bgrosengl, the HEFF  *high" orojection 13 more suitable. The diesel
profection 1o ¥Z5I/MT ip 1985, #$247 1n 1990, then rising by an average
anrual  rate of 4,05% tg 2000. Similariy, their proiection for kerosenea
{"EE0Y  in their table) is #2790 in 1990 and 1t rises by an average annual
rate of 4,093 tp 20040 For ths pregent projection an annual compound rate
ot 4,.0% was vsed b frzcal gL/%1 {5th year of the project),
ntinuing Ehrough Thereafier, @ 2% per year fuel oprice
increase was assumed.
Fupl shadow grices: fo the {UIF current prices poted in 1.1, reliated costs
muszt be addesd; namely, transportation and orher fuel distribution costs.
freordingly, shadow prices were taken as the current retail prices less
CDST.#  For diesel that raises the CIF price of Tké.05/1tr. to Tk7.10¢ for
kerasene the CIF price of Tk i r to TH10.90; and for lubricants
the shadow price 15 Tiié.E r year increase from  year 3
through vear 14 {1999/Z000) vear from 2000 onwards (para.
i.11 was applied only to % fuel and lube costs, thus
sxcluding internal transport costs.
Domestic (Residentiall) Avoided Cos
Ho. of meters from HREE projection just for RE Fhase 111-B, which has
annual increases through year 20 (Z2005/06)--see para. o below.

fAvpided rcosts are +or the ogf lighting households
(2.5 per metari, These lig ol ot only kerosene costs but
alsg & number of nthers costs related to use of kerosene. HMost of these
avoided costs differ with income level. As 1n the RE-II project paper, two
hroafg income groups are dssd,  but with an assumption of 50Y in each rather
than the 70%-30% splift assumed in RE II. A prime source for upping the
perrantage accounted for-by the hich i1ncome group was the REB survey aof
/8%, “Policy Faper Ho. &5 The Impact of Electrification on Fertility in
Hural Bangladesh: £ Preliminary Report.”




The assumptions and prices, acrorgding to income group, are shown in Table
B-1,

The information contained in Tabie B-i-6 15 derived from the 1pformsaiion
contained in Table B-1. The data in the las®t column 1s presented in Table
E-0 ar the "total" (Aveoided Costs for Domestic Consumers far a typical
PHE) .
Table R-1 - Alternative Domestic Lighting Costs by Income Group
e IncoWE
Lad HIGH
Initial Investment {per meter -- 2.3 households)
a) 3 kupi lamps per HH assumed good for
{ year and priced at Tki0 each . . . . . Tk 0%
b} I hurricane lamps/HH assumed good
for for 2 yrs. each & TkDBO each . . . . Tk 1503
£} Z kupt lamps 2% in &)l . v o« e o« w o s 4%
Mzintenance
al Wicks for 3 kupi iamps {(EBTk3/lamp!/HH . 0%
b} Hurricane lamp wicks (8Tkl/lampi, 1Z
per year/lamp, 3& per HH . . . . . . . il
£} Hurricane lamp chimneys: 2 per yzar
per lamp, @Tk7 each, per HH . . . . . Ba®
d) Wicks for 2 kupi lamps, as in al} . . . 204
Energy Costs
a) Kerosene: 9& 1bs. per year per HH
@TL3.50/1b.CIF {initially, assumed
through "B%/90 then 1ncreu51n5 as in
R S R Y ~ 340
b) ¥ercsepe: f&s in al, internal trans-
nort % distributiaon costs €TkZ.34/1b. . . A00%
) kKerosene: 200 ibs. per year, UIF portien
valued as in 2.3.3{a} above...........: 1,750
d} kKerpsene: Ac in o}, internal trans-
port % distributio © e e a e e s s a s 1,0184
TOTALS at current fuel cost 1,418% I,132%
Average (2,2750%;)

¥ Cost shown have been shadow priced
at G.B ot fimancial cost.
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Table B-2 - Estimated Average Costs of Alternative Energy
fur Irrigation Pumps, by Type
DTH STH LLF

Lapital outlays
al Inve stnenL in diesel engines

texcluding CDET; i.e., shadow

price. Assumed constant in real

FRrds.) « v v h s h e e e e e Tk4s,750 Tk12,730 Tk21,250
b) Horsepower {same as Phase 11 PP) 30 ) 18
¢} Estimated average life, years . . o 10 10
di Annualized investment . . . . o117 1,275 24125
Annual operating and maintenance
al Mo. hours per vear operated . . 1,400 760 700

tBoro and Aus seasonsg)
by Fuel consumption, ltr./hr. . . . 4,54 1.3 2.86
¢} Liters burnt . « . . . o . . . 4,543 EEE 1,991
di CIF cost of fuel used (Tk&.05/1tr.,

current; see 1.7 abovel . . . 27,495 5,772 12,046
el Internal transport % distribution

8 TkL.O3/1tr. v o o o 0 0 0 0 3,818 B02% 1,673%
) Amount of lubricants, Itrs. . i70.4 24,1 72.7
5} Cost of lubricants @TKIZ.&80/1tr.

estimated CIF price currently 24317 328 989
ht Internal transport & distribution

@ estimated TkZ.40/18r. . . . . . 22T % 4b6% 139
11 Estimated repair and maintenance 2,000% 1,200% 1,200+
TOTALS at current 4uel cost 39,6742 9,423% 18,172+%
Final totals excluding row (i) 37,074% B,223+% 145,972+

Costs shown have been shadowed priced at 0.8 of financial cost
Repsir and HMairntenance excluded from ectimates of avoided rosts

bendits (se2e p. below?.

— -

Proportion
be converting from diesel engines to electricity:

the Flann
estimates

: v the Director of
he REEB led to the feollowing
= converting per vear,
piection pprzod:

p o tube wells (DTW) o o o v & o v 4 & o &+ & W .
(NOTE: EEE hiStDFlCBl experience is that SU-40% of
new connections are conversions, but for the type of
program in Fhase [I[-FE that was lowered in recogni-
tien o4 the likelihood that Phases I and Il would
have a higher rate due to having given a high prior-
1ty to serving exisiing diesel pumps. lUnserved
f *he FBESs are epxpected to have somewhat
ex1sting pumps, |

L=

O

legss

¥

ty of
zhaliow tubep wells
1ift pumps

of yearly new irrigation pusp connections which are assuaed to

ing
of

and Prograam

proportions of

which were held constant through

40%
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The numbers of total connections per type of cennection  f{including
industries and commercial shown in the next table! are from the REE
and are Jjust for the praoject. The projection assumes:

a) that a fairly rapid build-up will accur during the first five vears
aiter the construction begins, just for the territory of the typical FEBE
being served for the first time with new lines {(reaching a total of B,Ii0
connections by end of the fifth vyear);

b) a steady growth of connections during years &-15 at a constant abso-
lute amount (2,279) per year equal to 10% of

[t.1] the total number of connections achieved by the end of year O plus

[b.2] the 14,470 connections the typical FBS is projected to have achiev-
ed by the end of its fifth year countinrg from the beginning of
the project fer all of the power lines instalied and energized
during RE 1 ano I1; and

£i a growth during years 146-20 equal to 5% of the total number of connec-
tions achieved by the end of vear 5 including the 14,470 connections
due tp Phases 1 and II (= 1,140 increase per yearl,

The proportional distribution of the six types of connections during
years 1-20 was done by ihe REB using a standard percentage breatdauwn
reflecting the experience of the PESs in recent years, especially the
result of RE-II. The distribution for RE-III new lines to be installed
during years 1-3 differs slightly from the one used by the REE for
years &-20 when additions are being made each year teo all lines
throughout the FES as a result of RE-III's improvements teo the
capacities of all lines.

The informatien ceontained in  Table EB-Z2-4 15 derived +ros the
information contained in Table B-2. The data in the thres ‘“Totals”
columns of Table B-2-8 are precsented in the three “Avoided Costs”
columns (for DTW, STHW and LLP respectively) ot Tablie B-0.
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DERIVATIOH OF AVOIDED COST EENEFITS FOR DOMESTIC COMSIMERS

LY INCOME EROUP ; HIBH INCOHE GROAP : TOTAL AVOIRED COST
YEAR  FLEL OOST ....vveewe.. + OTHER = T0TAL ¢ FUELCOST + OTHER = THTAL T AVB HI-LD  x METERS = TOTAL [TROO6:

905/97 1 CONSTANT 240 =78 1,418
240 578 1,418
240 578 1,418
240 TP 1,418
EROWTH . 041 §74 i

1,750 1,382 7,13 2,275 728 1,656
1,750 1,392 3,132 : 2,275 2,164 4,969
1,750 1,382 7,132 : 2,075 3,540 8,281
1,750 1,382 1,12 : 2275 L S0 12,42

~O O e BN e e B e

2 1,452 1,520 1,382 3,202 : 2,327 7,8 16,9
509 TR 1,48 1,895 1,382 3,275 : 2,38 420 2,74
945 R . 1,55 1,969 1,382 3,51 ; 247 10,93 26,714
%83 78 1,51 2,047 1,382 3,429 : 245 12,804 31,9%
1,022 =78 1,600 2,42 . 3,514 : 7,56 14,44 TA9

%9519 10 1,063 7R 1,641 7,214 1,382 7,5% : 2,418 16,87 43,173

i1 1,105 578 1,583 2,303 1,392 3,585 : 2,64 1838 89,17
¥. 1,150 8 1,728 2,385 1,382 3,777 : 2,72 N0 5,51
13 1,198 573 1,774 2,491 1,382 7,873 : 2,83 202 62,14
1 1,743 79 1,82 2,590 1,382 3,972 : 2,897 EER 69,100
15 GROHTH , 02 1,28 78 1,6 | 2,542 1,382 4,024 : 2,95 5,65 75,4
a 1,294 578 1,872 ; 2,595 1,382 4,677 : 297 %615 79,183
7 1,390 573 1,69 | 2,749 1,382 3,131 : 04 ST RS
i 1,34 78 1,924 ; 7,504 1,382 4,186 : 05 BAS B9
i 1,375 578 1,%1 ! 2,86 1,392 4,247 ": L% B/ R0
W56 20 1,300 578 1,978 : 2,917 1,382 4,299 : LI ®H,00 5,104
i 1,478 578 2,006 ; 2,976 1,382 4,58 : 3482 30,300 9,413
2 1,457 =78 2,035 ; 1,055 1,382 4,417 : L% W30 94
1,488 =78 2,0 : 3,09 1,3 5,478 : 2 0,3 W08
3 1,514 7,09 ! %150 1,792 1,540 : L7 NI 100,9%
5 §,54 530 7,124 : 3,2 1,382 4,503 : 385 I 101,912
% 1,577 573 2,155 : 3,285 1,382 4,567 : LML 0,300 103,39
1508 78 7,18 : 3,351 1,382 4,73 : 340 30,300 104,830
= {541 ;R 2,219 : 3,48 1,3 1,50 : 1,5 0,300 106,37
1,673 578 2,251 ; 3,486 1,382 1,368 ; 30 0,300 107,865
NS5 30 1,307 578 2,285 ; 3,5 1,382 4,978 : 3H2 0 W0 109,49

Best Available Copy
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DERIVATION F AVOIDED COST EEMEFTTS FOR IRRIGATION CONSUMERS
BEEP TUEE HELLS SHALLGW TURE HELLS L0 LIFT PLBFS
YERR FEL COST vuveveresnns + OTHER = TOTAL {Tk000s) FUELCOST  + OTHER = TOTAL [Tk000s] FUELOOST  + OTHER = TOTAL [TE00
196/87 1 CONSTANT 29,812 7,262 7,97 : 6,100 2,123 8.22 s 13,05 3,937 16,97
2 3,812 7,262 .07 ! b,100 2,12 8.22 s 15,305 3,937 17,24
3 2,812 7,262 .07 ! 6,100 2,123 8.22 T 3,937 17,24
3 2,812 7,262 37.07 : 5,100 2,123 2 s L5 39% 7.2
S GRONTH 042 31,004 7,262 8,77 ] b, 384 2,123 8.47 s 13,87 3,97 1777
b 32,245 7,262 39,51 ; 6,598 2,123 72 T 1,937 8.3
7 T,5 7,242 40,80 : 5,862 2,123 .5 s 14,96 1,937 19,90
;] 34,875 7,262 12,14 z 7,13 2,123 9.2 P 15,58 3,937 19,5
g 36,27 7,262 1,53 : 7422 2,423 9,58 s 16,188 1,937 20.12
19959 10 7,722 7,262 4,9 ! 7,718 2,12 9,84 P 15,65 3,937 0,77
i1 39,231 7,262 46,49 ! 8,027 2,13 10.15 ;o 17,598 3,957 2145
12 40,800 7,262 48,06 i 8,348 2,123 10,47 s 18,29 3,937 72,15
13 42,432 7,262 19,49 : 8,682 2,12 10,81 s 18,9F 3,9 72,87
14 129 7,262 L : 9,029 2,12 .15 P 19,695 1,937 .43
{5 GRONTH 020 45,012 7,262 52,27 ; 9,210 2,12 1.3 s 10,089 3,937 24,03
14 15,912 7 242 SLL17 : 9,394 2,423 11,52 D W90 1,937 %.43
17 46,830 7,26 54,09 ; 9,582 BV3 171 s 0,900 3,93 24,84
18 47,767 7,262 5.0 ] 9,774 2,123 11,90 s 21,3R 3,937 5.2
19 18,722 7,262 55,98 ! 9,949 2,127 12,09 s 21,78 3,97 .58
200506 20 49,496 7,262 5.9 P 10,080 243 2.29 ;2R 3,95 2,12
2l 50,490 7,262 57,55 L 10,372 2,123 12,50 I X 3,957 26,56
% 51,704 7,262 58,97 L 10,573 2,123 12.70 RS 7 1,937 27.61
ya 52,738 7,242 £0.00 bo10,79 2,128 12,91 1 5T 1,937 77,47
2 537,763 7,262 8108 L, 2133 1313 s 24,008 1,937 7.9
5 54,869 7,262 6213 T, 212 L3 c 20,088 3,937 .42
2% 55, 986 7,262 3.3 D12 2,173 {3.57 ¢ 74,978 3,937 28,91
27 57,08 7,242 84,35 L 11,68 2,173 1180 s BAT 3,957 2.4
it 5,227 7,247 §5.49 P11, yBVa 14,04 T 559 3,957 2,92
7 59,392 7,262 b, 65 P 12,0E 2,173 14,78 s h,h 3,937 30,4
H5/16 3 £0,530 7,262 £7.9 L 12,3% 7,153 14.52 ¢ 0,037 3,937 0,97
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FIRST TYPE OF RE EDMFITS: AVDICED NEW CONNECTIONS ALREADY USING ALTERWATIVE EXERGY
TPICAL PES
pomcst DEEP  TURBE MELLES SHALLOG® TURE HELLS LO& LIFT PURPS

— —_— —_ T0TAL AVGIDED
& Meters Avoided  Costs Neters Avoided  Costs Peters Avoideg  Costs  COSTS (sua of
e — - all previous

L Convertes _ Conver ted Conver ted "Total”
MEHT teters TOTAL Total e COST/XETER T0TH. Total Use COST/METER ToTAL Tetal Use COST/METER o colugns)
ol 100 fho.2 [No.] [Tk 00s] Tk 000s] (M. ] 0,3 [Tk 000s3  (Th(DOs) (%o, 1 [Ha.]  (Th00Cs]  [TkE00s3 [Tk{{i0s]
o1 T2 1,856 5 2 37,07 74 i ! .2 8 4 3 16,97 1l 1,789
2 2,184 4,969 16 5 3.0 prsd b 3 .2 e 12 9 17.4 15 5,374
3 1,040 8,281 i 10 37.97 I 7 5 52 9 2 16 17.24 s 8,977
4 3,460 12,422 9 16 .9 593 8% i) 22 74 3 VA 1.4 97 13,465

5 7,80 14,9 5 2 8.7 204 14 U1 8.47 %3 LY 2 .77 69 18,405
5 5,12 2,714 I 3 39.31 1,146 180 16 a7 140 &0 45 8.3 7] .84
7 10,963 26,714 9 A 40,60 1,209 206 2 £.98 199 78 38 18,90 1,18 28,58
8 12,204 i,%% 114 L 2,44 1,58 =2 ol %.26 S| % n 19.% 1,404 5,520
9 14,846 T3 134 A .52 2,31 98 u 9.54 2 113 % 2.12 1,7 i,
/% 10 16,487 1,173 15 b2 4.5 2,789 4 H 5.84 R3S 13 _ W 2.7 2,011 8,35
1 8,39 49,197 173 70 4%.49 3,264 390 K 0,15 3% 13t 13 .45 240 3,201
12 2,170 o514 195 [ 48.06 3,749 4% 4 10.47 461 170 12 .15 2,85 62,558
i 2,012 52,14 218 % 9.87 4,274 482 48 10.81 519 b1 B 2.9 3 70,162
14 20,25 9.4 = % 3L39 4,52 S8 3 18 W 206 195 PARYS 3,863 8,2%
i5 o 75,4 =7 103 S22 3,784 573 5 FINSS 85 28 168 24,03 4,03 &, 48
} 26,615 7,18 %7 107 24 5,690 ] & 11.52 b%i 24 7 A48 4,29 §9,842
17 7,557 82,003 Z i M09 5,004 620 &2 11 T2 2 182 .4 4,520 94,258
18 R4 5,357 = 115 B by328 bA3 4 1L.50 Tei w2 189 5.2 4,773 98,800
13 0. 20,97 2492 19 S & 662 b6b & 129 o0 82 17 2.8 3,059 103,502
i 0 5,104 03 23 3.9 7,008 8 59 i g an 0 .12 9,82 108,280
2 %,413 xR 133 9.9 7.3 &8 &9 2.5 % 7 203 2.2k 5,82 109,79
z ¥1,747 38 123 8.7 TR 469 & 12.70 g78 0 203 7.0 5 134,360
3 K0 02 2 0.0 7,350 HE7 &9 12,51 8l @ 203 7.4 5,977 12,

@ 109,496 68 122 1,08 7,510 £69 5% 343 i) 4 203 27.94 5,83 114,58

= 194,312 W8 13 213 1,542 2 49 L3 721 n 203 B.492 5,770 116,24

2% BIE HLE 8 IR 5L 74777 89 52 L kY 0 27 2.9 5,970 147,94

7 0,30 104,83 3R 12 4.5 7,915 £ o 15,80 %2 pip] 203 2.4 5,91 119,68t

= 30,389 106,35 8 3 £5.4% 9.0%5 889 59 14,04 %9 i 203 .72 b, 07% 121,43

pi RIBVE 107,%5 068 1z .63 8,1% 589 59 14,28 985 270 €0 X4 5,180 125,2%
S 3 RO U 8 s 8 1 61,84 2,345 ) &9 15,32 1,002 0 203 .97 28 125,06

n

i See the foliowmisg pages for esplanations ates, assuaptions and scurces for ell parts of the Table.

Best Available Copy
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SECIND CATEGORY OF BOMEFITS: FOR NOM CORMZRCIAL, DNDUSTRIAL AMD IRNIGATIIN CIRRECTICHS: BILLINGNESS TD PAY
TPICA. PES
PROGELTED PDB BIAK RATE
and ft HERLY JEVELOPED
PES AVG, TARIFF RATE  COMMERCIAL (BRELCTIONS SHALL IMDUSTRIM. COMMECTIDNS IRRIBATIN COMECTIONS
Projected : Total BRR@ TOTALS
fivg. PES This Tariff Energy s Tarift Energy This Tariff Total Revenue
- YESR BEG- Project- Tariff @ Constant Purchased - 8 Constant  Purchases & [onztant o such frorny  frpe 811 PES Rovenues
IS ad fulk  froa Bl 1,106: by All Total L2t by All Total 0.9%:1 Cosnections  Purchased these Con- froa All New-
CAPITAL Power  Types of  fatic to Connec-  Reverue  Ratic to  Conmec- Revenue  Ratio to by Hew  nections 1y Developed
- INWESTHENT Rate Connections iwg. Tariff tions to PBS Avg, Tariff tions to PBS fvg. Tariff Irrigators to PRS Conrections
[Th/od]  (TR/H] (T/K] (] [TROOOs]  [Tk/Xed] [l (TeD00s)  TR/KwH] (%o.] Dl UkDD0s]  (THOM0sY
1986/87 1§ .98 .2 1.3 3 52 .10 29 Y 1.8 14 115 183 914
2 1.06 1.8 2 %8 20z 227 7 1,399 1.74 # 3 bab 2,747
3 1.19 .01 22 164 364 245 1,404 3,43 1.88 7 501 1,131 4,938
) .25 2.17 249 244 580 245 2,105 5,573 208 108 et 1,800 7,965
g 1.3 2.3 2.6 A 851 .97 2,508 8,05 .20 143 1,194 2,625 11,527
& 1.47 2.3 27 43 1,302 L% 3,854 14,7 2.3 20 1,560 3,946 16,999
7 1.60 2N .00 511 1,830 I3 4,887 16,157 2.4 251 T LI 5,461 23,8449
8 1.87 7 301 732 2,283 L2 9,913 19,622 2.5 39 2,624 5,683 28.98
3 7 75 3.04 994 2,718 3.3 6,739 B0 2.5 RY7 BN | 74963 3,984
1995/9¢ 10 1.82 79 309 1,035 1,195 340 7,985 7,11 2.8 £ 3,589 9,361 2,667
11 .90 .92 312 1,177 3,670 l44 9,018 31,026 64 494 4,038 19,711 45,407
12 L .87 317 1,319 4,185 3.0 10,048 5,168 2.5 2 4,30 12,173 31,52
12 2.08 2.8 3.4 1,40 4,731 3.57 11,070 AR 2.74 b1} 54021 13,701 pe-BIAS
14 217 .9 33 1,602 3,22 365 12,09 4,124 2.8 659 3.4% 15,378 84,798
15 2.2 hR 538 1,743 5,348 L7 13,149 19,608 2.8 727 5,783 17,018 72,085
16 PARS] %15 4R 1,814 §,318 3.8 13,662 5,503 2.9 737 5,206 {8,298 7,120
17 2.4 L3 537 1,985 5,753 394 14,175 55,88 302 785 6,438 19,325 82,116
18 2.5 L2 Seb7 1,955 7,180 4,85 14,638 R.492 il Bi5 5,592 20,797 9,48
19 LH 3.43 379 2,026 7,565 4,18 15,201 53,510 L2 944 5,932 pee 9,49
2005/6 20 .89 3.47 3.5 2,87 3,048 23 15,741 56,67 %19 873 7,166 23,274 97,959
2 2.74 3.7 4,10 2,097 8, &% 4.3 15,741 71,247 147 3 7,36k A08 1475
2 .7 .74 41k 2,087 8,72 1,59 13,781 72,27 352 [N 7,168 29 10,148
A’ .85 3.82 .22 2,097 8,860 4.66 15,74 73,39 33 873 7,186 23,621 107,840
24 291 1.8 4.9 2,097 &,9% LN 15,781 73512 & 873 7,15 25,024 109,334
= 2 354 4.3 2,87 3,138 15,741 75,864 69 873 7 162 26,426 111,228
2 3.03 4,96 442 2,097 3,277 iR 15,74 78,818 i 73 7,168 25,928 112,92
7 3.09 4.06 4,49 2,097 g2t Vi 15,741 71,968 3.80 73 74166 27,231 114,013
2 313 4,12 4.5 2,097 23 502 15,741 IR Vi) 3.8 259 T 66 7838 115,39
Ko L 4,18 4.62 2,087 R 510 15,741 80,273 3.9 873 7:186 28,934 118,803
015/16 1 % 4,24 4,69 2,097 9.8:4 3.17 15,741 91,425 .97 VRS 7,15 28,438 119,497

NOTES: 1. See attached pages for explanation of the varitus projections,tisates, assuapfions and sowrces for all parts of the above Tabie.

Z. Source: REB, Irrigation connecticns are aggregations of energy purchased by Deep Tube Meil, Shailwme Tube Kell ind Low Lift Pusp irrigatees respectively.
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EXFLAMATORY MCYES FOR _TARLE C-D

A. Projected PDB Bulk Mate and "Typical® PBS Average Tariff Rate
{in constant Taka; no inflation allowance)

The FDE Frojected Bullk Fower Rais

Years i-7: These rates are projected on the basis ot an
terpolation between the recently agreed 1985/8& bulk rate of Tk0O.,90/KwH
4 the independently projected economic bulk tariff of Tki.40 slated for
92/9%  (year 7}. {see notes {for Table D-0 for explanatien of the basis
» the economic rates used in this analysis). Fayment by the PESs of such
true ecopomic rate by then is a distinect possibility in view of the
her rapid rise in power rates planned by the FDB. A discussion with the
d of the Master Planning Cell of that Board revealed that an average
ail rate of Tk2.15 is expected by them by the year 198%/90. Gn  the
reasonable assumption that the REB/PBE average retail rates rise
correspondingly, in constant prices, during the same period, the REB
advises that its likely bulk tariff rate would be Tk1.23 after deducting
from the TkZ.15 the typical FBS' szpread of TkD.92 in 1989/90 (a +igure con-
tained in REBE financial projectinns for the typical Phase III FBE). That
Tk 1.23 proiection cempares very closely to the Tkl1.2Z5 in the same year
sbtained from the aforementioned interpolation.

-

2

&
2

TR S S YR

Yeare B8-30: The projected bulk rates which the FBSs wil: pay to the
FOE correspond exactly with the economic bulk rates separately projected,
in Table ©0-0 bhelow, on the basis of studies into future probable
slectricity prices by the ERangladesh Energy Flanning Project for the
Planning Commission.

The bulk rates rise, wunder this projection, by 4.4+4 per vyear
during the 7 years 1%93/2000 (end cof the BEPF projection};

By an assumed 4.0% annually through 20833 and
By an assumsd 2.0% per year thersafter.

last two assumed rat
t increase 1n mostly coa

no—

i
[ ]

should be understood as meaning the real
-powered electricity generation.

The FRSs’ average tariff {or, more accurately, their average revenue per
KwH soldy is throughout the projection period assumed to be the bulk rate
said to the PODR plus the year-to-year spread reguired by the typical PES to
attain & 5-8% return on investment by the sixth year and there after of RE
11, out of which additional cecnnections can be seif-financed li.e.,
attainment of financial wiabilaityl.

The particular year-to-year spread used here, from an RER financial projec-
tion for a typical PBS,
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The absclute PBES spread rises from ThU.747EwH 1n 19B4&/87 (year 1) by annual
increments of  TEO,08&-0.07 to reach a peak of Tkl.1l din year 7, then
decreasing steadily by TkOD.04 per yvear to year 12 when the spread starts
leveling out and stays a3t about Tk, {0.78 until the end of the 20th vyear

(2005/06)--the last year of the REB = projection. In octher words, during
ther pericd of years B-15 the typical PES 1s expecied to achieve revenues
sutficient %o allow its average charge per KwH to shrink relative to  what
it's likely to have to pay the FDE for bulk power. For the last 10 vyears
the Tk, 0.78 spread was simply assumed to continue unchanged.

E. Suemary of "Hillingness to Pay” Benefits for those Hewly
Connecting to PBS Lines--
Not Converting from Previous Types of Commercially-Purchased Energy
This major categary of economic benefits consists of a minimum estimate
hased on the amount of energy consumed. Consumers’ surplus is ignored,

Use of fimancial rates as distinct from ecaonomic rates 15 appropriate  for
this calrulation, =zo that if the proiected PES tariff rate for a particular
category of consumer was a subsidized rate, 1t will be used here.

Lommercial Connections: The RER reports having found that shopkeepers
mainly wuse electricity to permit remaining open into the evening. Thus,
this category of PBS custpmers do not offer avoided costs benefits since
plectric lights are generally not dispglacing kerpsene and the assocciated
costs of using kerosens. frcordingly, only the second categery of
benefits are available to «commercial customers--an estimate of the
willingness to pay by these shopkeepers, arising from being able to  stay
open intes the evening and to offer in some cCases new commercial  services
from 1nstalling refrigerators and freezers.

i

The "willingness to pay" approach being used here to estimate this category
of benefits is limited to the projscted purchase of energy according to the
REB's recent wexperience, +for this category of consumers. In order to
project the typical FBE's tariff for commercial customers the existing FHS
tariff structure was assumed to continue so that the ratioc of the
commercial rate to the PEE's average revepnue per KwH sold remains the canme.
The approgriate column heading in Tabhle C-0 shows that fthis rate has the
ratio ot t.104:1: i.e., 10.8% above the average

gs1t mt electricity 4or these commercial
enterprises would be thel onsumers’ surplus. Howaver, as with other
catepgories 1f consumers, no estimate of consumers’ surpius is made. Thus
the benefits here attributed to commercial enterprises are conservative
compietely omitting arn estimate of any consumer surplus.

In addition, a further ben
roc

Industrial Connections: The REE statt has neticed during the past 4 to 5
years. that virtually 31l of the small indusiries connecting are new enter-
prises. Yirtualily none are prior indusiries using diesel-powersed enginss

to operate ‘h91r typical machines {paddy husking, Ficur wmilling, oil
sressing etc.). Accordinglyy all of the industrial comnections here consi
dered, f{for a typical FES during RE III, are treated 3z new businesses;
accordingly there's no possibility of any avoided costs bensfits from these
consumers.

H'I Ll

1

u
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Te preject the revenues to the FBES ba-ed on the "willingness to pay" of
industrialists, the existing ratio of the tariff for industrial connections

te  the average revenue per kwH from all consumers was kept «constant at
22:t--i.e., a rate 22% above the PES's average receipts from each Kkuwh
sold, The quantity of electricty projected to be sold to these small

industrizss was projected by the RER staff according to recent experisnce.
Corsumers’ surplus 1s ignored.

of the three types of irrigation pumps have
to convert from diesel engines, thus offering
dy taken into account in Table E-G.

Irrigation Connections: Ea
connectors whp are pro-ject
an aveoided cost benetit alre

-1

=~

e
[S—)

n

Y1
]

m

y established irrigaters, the proportion of all new connections
ntg that category out of all connections, per type of pump, came
E 2cstimates based mainiv on operating experience of the ast 4-35
years——-as discussed in the expianatary notes to Table EB-0. Converting
pump operators are, of course, the remalnder.

G

nx
ford

i BT
oo

.

b
[}

Mewly wecstabliched irrigators enjocy enhanced production aver non-irrigated
farming, the economic values attributable to RE being their willingness to
pay the irrigaticn tariffe charged by the PESs. Again, this is a conserva-
tive estimate that ignores consumers’ surplus.

For each type of electric-powered irrigation pump, the PELs charge the same
tariff, The vratio to the average PHBS revenue-per-KwH has beern maintained
throughout the projection peried at 0.934:1 {i.e., a tariff 93.4% of the
average veceipts, from all types cof connections, per KwHi. Use of that
ratic gives the streams of FBS revenue shown in Table C€-0 for all three
types of pumps combined, when multiplying by the projected KwHs consumed
per year per type of pump.

The final column of Taole C-0 is transferred to Table A, Column "PBS
Revenues from all Newly Developed Correnctions." This is & conservative
spt of estimates of benefits, as noted above.
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CALILATING SLPPCSTING SE OF THE COST COLS. OF TARLE A

PSR COST5

fzount of  Econoarc

PRIVATE  (OSTS - DOMESTIC CONGUMERS PRIV ATE COSTS - CHERCIAL UCHCIRERS Power Bulk

Purchased Power Rate

Wiring 8 Light Bulb Wirtng 2 Light Bulb#  froe FiB  Including
YEAR BEG- Tk480 per  Replace- Tk200 per  Replace-  includes Incregental - Financial
INNING Connection  sent Cost Connection weent Cost I3 Lines  ([apital, et
CAPITAL Every @ Tk210 per Every 8 Tk339 per © loss - Fuel & Costs

INVESTHENT Meters  Increase 15 Yrs. Conpection Meters  Increase 15 ¥rs. Connection  froa POB Ot Costs  (fros fER)
No. ] [No.]  [TeD00s]  [Tk000s] INo. ] [No.]  (TkDODs [Tk000:] [ [TR/GHD  [TRDDDs)

1986/87 1 ™ T8 9 7% I 7 7 12 B9 1.5 25
2 2,184 1,45 699 06 - u8 145 3 49 2,518 1,57 0
3 1,640 1,45 699 612 4 14 7 % 4,168 1.5 383
4 5,460 1,820 874 %h 54 162 9 154 6,24 1,58 526
5 7,280 1,820 974 1,338 8 182 9 26 8,355 159 674
5 9,121 1,841 £24 1,722 1,043 315 158 ™ 1,9 1.5 820
T 10,983 1,842 B 2,109 1,37 4 157 07 14,032 1,60 994
B 12,804 1,841 884 2,4% 1,672 s 58 SIT 16,87 1,67 1,165
9 14,44 1,882 @ . 1L, 314 157 20 19,448 1.74 1,34
1995/9% 10 16,487 1,941 884 3,269 2,301 315 158 T R, 1,82 1,55
o 18,38 1,842 st 3,58 2,615 4 57 - -8 5509 1.50 1,5
2 2,170 1,84 884 4,082 2,9% 35 158 9 B,13 1.9 1,559
3 o 1,042 g8 4,429 3,284 34 157 - 1,08 30,90 2.98 1,559
3 3,88 1,941 B4 4,815 3,559 315 159 L8 B 2.17 1,559
5 545 1,992 @ 523 I8% 314 157 1,260 3,407 2.2 1,55
6 2,515 20 791 3,493 4,03 157 115 1,  B,019 235 1,559
7 U,5W 72, 1,141 5,68 4,188 18 152 LI 3,3 7,44 1,5
18 M4 921 1,141 5,579 4,345 157 152 1,46 40,04 2.5 1,559
9 9,79 ® 1,23 5,073 1,502 157 17 L0000 42,25 2.64 1,559
W56 0 W, 7 1,516 B2 4,560 153 170 L 858 2.8 1,559
A W10 0 w5363 4,560 9 1< 1,5 43,608 274 1,559
2 0,50 o 504 by363 4,560 9 157 1,58 i3,658 279 1,559
2 B0 0 £84 5,363 4,660 0 158 1,580 43,588 2.5 )
¥ 1,30 0 g4 5,263 4,50 9 157 1,56 43,489 2.91 1,55
5 30,%0 D £84 6,363 1,560 0 153 1,580 83,508 2.97 1,59
% 30,300 9 o4 5,363 4,660 0 157 1,580 43,68 .02 1,559
70,300 ) W 5,33 4,660 0 158 1,580 43,408 3.09 1,3
B 30,30 0 B84 5,363 4,660 0 157 1,580 45,580 315 1,559
B 3,300 0 o4 6,383 4,560 5 15 L0 43,488 2 1,559
M6 30,300 0 gt 6,763 4,660 ) 157 1,580 3,48 %) 1,55¢

MOTE: See separate pages of explanatory notes for above Table tincludes flouresrent tubes
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EXPLAMATORY NOTES FOR TAELE D-G

PFrivate Costs

fefinition: Frivate «¢costs are paid out of the pockets of consumers
connected to FES lines during project implementation, These are costs on
“the gther side of the meter." They comprise two tvpes:

Wiring and related rfosts at the time of hooking up.

Recurrent «costs of privately-owned electricity-using eguipment, such
as light bulb replacement. {Costs of KwH purchased are dealt with
plsewhere in this analysis.

1

ategories of consumers whose private costs have been projected: Only
0 ir and commercial consumers are consideres  here. Wiring and
ated costs  at the time of hooking up are assumed to be absorved

the «cos gt the pumpsets and the industrial eguipment of the
ation ang industrial consumers, Annual maintenance costs for
; industrial equipment are assumed to be negligible. Hote
. in YTable B-2, tbenetfits attributable to avoided costs of
s driven by alternative fuels exclude repair and maintenance

Amount esstimated as paid 4or electric wiring shen connectina: The two
in

coelumn  headings 4or dosestic and commercial wiring costs show the
estimated TEARO and Tk3GO costs, respectively. The {former is the
average of the low income and high income separate estimates, the
former at Tk3&0 per meter and the latier at Tko0O. As noted in the
case of Table R each income group is projected to be approximately

0
e-halt of all domestic connections during the 30-vear period.

[

REE cstatéf confirmed the estimated wiring costs, which are somewhat
ndified from those used in the Fhase I1 PP {cf. Table B-i in Annex F,
RE-I1Froiect Paper?.

1t

Amoun estimated as light bulb replacement cpsts: Discussions with
PEE ztaff produced an estimate of six months average life for an
bulb and 1.3 vears for a ftlourescent tube; with the average

ary 5
bulb cmzting Tk1Z2 and the average tube TEZ0G, Flourescent tubes are
attributed oniy to commercial connections; specifically, two tubes
and¢ three regular bulbs per zverage shop. The number of bulbs assumed

in the low and high incoms homes were two and five, respectively.

Humber of domestic and commercial meters to which above costs applye
The private wiring costs  apply Jjust te the projected number of
additional connectisns per year, which are shown for each type of
conpecticn 1n the columns of Table B-0 headed, “Increase.” The light

bulb reclacement costs are not applied to the number of meters shown
in the twp respective columns (domestic and commerciall; rather, these
reglacement crosts are applisd te a mid-year number of connections.



The mid-year projsction was calculatsd as under:

Sum of {end of

nray YEear, shown in
year 's added conr

nections:

B. Power Costs

Frojection of economic bulk power rates: This coluan differs fronm
that used in Table C-0 to project revenues received by the typical FES
from certain categories of consumers (newly founded industriss and
irrigated farmsi, where the bulk rate was pegged to the “most likely”
‘easible rates of increase during the early years of the projectio
{(see the nontes to Table C-0), For economic analysis the rate used i
not  one that the Power Development Board (PDB) will iikely apply to
PESc; rather, it is a rate intended to take into account foreseeable
incramental reazl costs likely to be incurred by the economy as it
seeks to generate, transmit and distribute the amount of power
projected as likely to be demanded by Scenaric T of the Eangladesh
Energy Planning Froject. Thaose costs take into account the BEFPP's
estimates of long-run marginal costs for the chief fuel, gas; the
additional «cost for depleting the gas resource as reguired to bBring
the cost of gas up to the cost of the least expensive alternative tusl
{coal) within 15 years from exhaustion of exploitable gac resgrves
{1999 for Scenario C}; the "average incremental costs® pf building the
generation, transmission and distributicn facilities gper five-year
periogd through 2000, and the operaticns and maintenance costs of the
electricity osystem. (All of thece projected costs are summed in  the
BEPF' =z Interim Report of 12/B4.) Some downward adiustment in  the
taka/kKwH figures of that table were made after consulftation with BEFF
staff. The resuliing bulk rates are as shown in Table D-0. The first-
year cost of Tk.1.54 15 a sharp contrast with the 1985/Bé6 bulk rate
recently agreed of Tk.0.90/kwH, The probable PDE bulk rate in Table
C~0 does not reach the economic rates of this Table until 1993,

Assumed course of bulk rate atter Z000: The assumption was made that
the calculated rate of increase in the bulk rate between the mid-
points of the BEFF five-vear periods {1993-98) would continue through
2000, {The latter rate is 4.6% per year.) Thereafter, the zsszumed
rate of increasedrops to 4%/year through 2003 and then to 2%i/vear
through Year 30, 2015/16. Those assumpticns are the same as made for
the PIB's projected rates pavable by the PESs, and by their customers
after adding the projected PBS spr.oad, when calculating the benefits
identified in Table C-0.
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blectricity caonsumption projection for the typical PRS, 1986-2016:

e column 1n Table D[-0 showing MwH per vyear comes directly from  the
BF's projection of the number of connections supplied each vyear,
itiplied by its estimate of the average MwH consumed per year per
type of conpnection {for the various consumer categories the HREB's
assumpiions, from their records, are:

Table D-1, RER Estimates of Energy lse per Type of Consumer

Avg. domestic meter ...o......360KwH/Yr,
Avg. commercial *® eaacanrs B30 °
fvg. small industry ,.....27,000 "
fivg. 1rrigation

- Deep Tubewslls ....... 21

- Shallow Tubewells .... 4,07
- Low Lift Fumps ..... 2,

Source: REB, Project Faper, ACRE Phasg 1I11-A, Dhaka, 2/84, p. 43

Operation and HWaintenance fosts: The final column of Table D-0 gives
estimated outlays for operation and maintenance projected by the FKEER
for the typical PES.
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SOCIAL/INSTITUTIONAL ANALYSIS
Two major issues are examined here: 1) The positive instituticnal
impacts of RE on administration and politics in rural Banpoladesh, and 2)
The impacts of electrification in one productive sector--rice processing--
on ftemale employment.

Fositive Institutional Impacts

Several vyears of project experience contirms tnat RE has been
associated with highly successful institutional development, Not only dop
PBSs competently deliver a productive resource; they &also show great
promise 1n offering demonstration and spread effects within the rural
political economy. They are "islands of lecal autounomy and administrative
etficiency” introduced into a rural system dominated by patron/clientage
and hierarchy on the o©one hand, and an inefficient, self-absorbed
bureaucracy on the other, The KE system--consisting of PBSs and HEB-~has
already demonstrated 1ts ability to create local institutions which are
responsive toc their members’ needs and openly "political" on occasion,
which are nevertheless moving steadily toward financial autonomy and
administrative competence.

The PBSs: Participatory and Political

PBS boar: members are elected from geographic sub-regions within the
service area. Each board member represents ap area of perhaps 20-25 m12,
and roughly 1000-2500 current customers. In addition, each beard member
represents a large body of potential customers in areas not vet
electrifred. Since potential customers who apply for service and pay an
initiation fee are allowed to vote, neither board members nor PBS staff can
ignore their interests,

The prescribed initial structure for FESs--hoards selected by a local
plectorate., local control over hiring and firing of professicnal  statf,
annual wmembership meetings, public access to board meetings and minutes,
etc.~—has ensured relatively transparent operations, assured customers that
they re getting fair treatment, and caused board members and professionail
statt tm te guite responsive Yo member needs. The overall effect i1s to
create "open politics® within the PBSs.

Inscitutional politics don't ensure perfectly smooth  planning  and

pperation. For exampie, plans for service extension may become heavily
politicized, =0 that «concerns for technical and economic efficiency are
relegated to second place. However, there 15 evidence that efficiency

roncerns do not dominate cenitralized, bureaucratic decision-making™  1in
Bangladesh, either and FRBS organization and procedures have the viriue of
making decision processes quite transparent to members,

PESs, nrccesionally SLpported by interventions from REB  leadership,
have also facilitated the practice ot open politics in the broader rural
political arena. This 1s %eaithy becau:_ 1t provides local residents an

£ e, g When cabinet wmimisters reqguest ald agencies to build wmajor
structures in their home districts, to support planned political campaigns
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vppdrtunity to dquestion and challenge arbitrary actions by central
burdaucratit authority. Recernt experiences of a PBS in Nerth Bengal are
ihgtructive,

A vigorous Deputy Commissioner (D), head of district administration,
wag using all of his influente to promote youth activities, especially
cultural activities. Himself & playwright, he assisted a variety of local
cldbs in organizing libraries, publishing schemes, etc. Une club he was
shdnsaring fell behind in paying electricity bills clubhouse. In
attdrdante with routine PBS practice {(and goed administrative procedures
for 4 publit utility electric service was cut off. The precise nature and
chrdnology of succeeding events 1is subject to varied interpretation;
howeéver PRS officials offer the following account:

D They were summoned to a public enquiry, at which the DC announced
tb a large crowd that “no disconnections will ocecur in  my
district without my authorization®.

o Some local men (perhaps associated with the disconnected club)
detained the PBS finance manager for several hours against his
will,

o The 1otcal magistrate issued a non-bailable warrant for the arrest

of the PBS Beneral Manager (GM),

0 The GM then 4led to a nearly tantonment, took refuge with a
supportive Army colonel. and contacted the REB in Dhaka.

) REE leadership arranged to have the warrant quashed and for
establishment of a commission of inguiry.

At the time of a field visit in November, 1985, the incident had not
beeén fully resolved; though there were some initial indications that PBS
administrative autonomy wpuld be confiramed. There was evidence, in
retrospect anyway, that local PBS board members had rendered political
stupport to their professional managers, though the dispute was largely
between central gavernment and PBS administrators.

The dispute can be usefully viewed as a tlash between
trdaditional/"patrimonial® politics and modern/"rational® policies. In the
former, the wultimate power holder has implicit authority to contrel and
allocate wvirtually all resources within a locality, Administrative
legitimacy derives <from a single locus. In the latter, there <can be
numdrous ospheres of competence and control, Administrative legitimacy
derives from a tontractual relationship--e.g. among PBS customers, staff,
and board members. The relationship will continue so long as
organizational competence--fair billing, timely payment, adequate service--
continubds, PBSs will win some of these skirmishes, and lose others. Where
they win, the RE svstem, and the rural political system, will be
"medernized” and strengthened.

Institution building in the RE system will be successful to the extent
that PHBSs are participatory and efficient. While hasic electric service
initially attracts cdstomers, wembers will be strongly supportive only if
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service 15 rendered competently, and in response to customer needs.
Customer support strengthens the PBS in several ways:

o Fatisfied customers will pay bilis.

0 Satisfied customers will support PES staff and board when they
cut off power to those who steal electricity or refuse to pay
bilis.

0 Satisfied customers will support their organization in disputes
with patrimenial power. When the PBS wins, staff will have a

freer hand to provide efficient, responsive service.

The REB plays a fundamental role at the beginning; in planning,

construction, anpd imitiation of PESs. It also has a strong continuing
role; in technical training of FBES staff and board membhers, centralized
procurement, communication, and protecting PHESs against bureaucratic

interference,

Benchmarks used until now to measure success in institutional develop-
ment of PBSs are clearly over-optimistic. It is uplikely that any PBS will
ever achieve financial autonomy within five vears of electrification. For
most, 8-10 or even more years is a reasonable standard. By mid-1988, one
PBS (Dhaka I) may be capable of achieving positive cash flow while repaying
subsidized loans and distributing underpriced electricity. It is uniikely
that any other PBS will be capable of achieving even this highiy qualified
ferm of autonomy until after 1990, There are at least two reasons for
assuming a longer period of wmaturation is reguired: 1} Electric
cooperatives generally take a long time tc achieve ecenomic viability.*» 2}
While systemic support {(from REB) for local administrative competence is
strorg and unequivocal, 1i1ncentives for achieving financial autonomy are
ambiguous.

When an area is newly electrified, standardized domestic (lighting,
tans, TVs, radios) and commercial {mainly lighting and fans) applicaticns
are guickly introduced. It there is sustained economic growth, steady
growth of domestic/commercial hookups and predictable addition of new
appliances by established users tan be assumed. However, 1t is reasonable
to  assume that overall demand in these sectors wili substantially "mature"
within months of completion of line construction. Maturity in productive
uses--by farmers and small industrialists--will arrive gradually, after a
decade or more, with far less predictable annual increments.

Farmers f{using electric pumps to "intensify" production) must
experiment with: new species and varieties, «cropping regimses, marketing
arrangements, systems for water sharing, and coperation and maintenance new
equipment. In addition, raising capital for pumps and tubewells takes time.
Perhaps ©5-7 years are required for a new cropping pattern to emerge, and
for electricity demand in agriculture to mature.

# Some 1n the U.S5. Hhave taken 20 years or more fo achieve positive cash
flows.
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Small industrialists {(using electrified lathes, drillpresses, mills,
and cother machinery) require 5-15 vyears to experiment and develop
appropriate local uses. They must experiment with: product lines,
production processes, wmarketing, labor force mobilization, transport, etc.
fArguisition of financing and capital may conczume considerable time, and
those businesses that process newly-introduced farm products will
necessarily lag a year or two behind agricultural innovation.

For these reasons, RER and denor officials should not expect FBGs to
achieve financial viability in less than B-10 years, and should anticipate
a 12-15 year development process in many cases. Project documents of REB,
USAID, and other donors should be revised accordingly. On the other
kand, it is necessary to give careful attention to benchmarks and
incentives which support steady wmovement toward financial autonomy.
Without these, few PBSs will be inclined to accemplish the final
"breakthrough”.

Systemic support {for bpuilding and maintaining administrative
competence 1s consistent and strong. The entire system is closely modelled
on practices in #American electric co-ops. Billing end accounting

procedures, organization charts, training curricula, Job descriptions, even
standard forms, are transferred virtually whoie from U.5. practice.” Clear
incentives are given to FBS employees and board members, and the system
warks well: approved applicants receive timely hookups; 1line repairs are
made; excepting daily load shedding, service is reliabis; bills are
calculated accurately; and sent and paid regulariy; employees tend to their
jobs; and the board meets monthly.

however, on the subject of financial autonomy, incentives are more
ambiguous. There are some messages that this final stage must eventually
come. For example Form 550, a monthly financial statement prepared by each
PES, has a front page "bottom line" clearly indicating the amount of
subsidy the organization recelves. A decreasing deficit figure <clearly
indicates progress toward autonomy, and employees and board members
presumably recognize that the figure must eventually be positive. in
addition, <strong value has been placed on reducticn of power lins losses
{(particularly on lines taken over froem PDR). This leads to direct
improvement 1in expenditure/earning ratios, and again supports wmovement
toward eventual autcnomy.

However, careful examination of Board an
is considerable scope for decisians which ar
of autonomy. Three observations from a f1
iliustrative:

d S5taff actions suggests there
e likely to delay achievement
ield trip to North Bengal are

o The Board of Natore [ resisted the hiring away of & valued
engineer {by a wealthier PBS) by offering him a quadruple step
intrease to his annual salary. He accepted. This action, which

¥ Some observers may suspect this as cultural imperialism. The best
rejoinder 1s probably that "It seems to be working.” In addition,
there are relatively few rodels of non-patrimonial organization to be
discovered in Bangladesh.
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might be considered "good business" in an autcnomous
organization, sieply i1ncreases the munthly subsidy receirved by
the PBS, and delays achievement of autonomy.

0 Both Natore PBSs are beginning to pertorm "deposit work.” That
is, they are extending poles and line to potential agricultural
and industrial customers willing to reimburse for expenses
incurred. Deposit work customers receive service earlier than
plarned, while PBSs receive subcstantial one-time payments and new
customers. However, FPESc are drawing poles, <crossarms, wire,
insulators, etc. from existing commodity lets set aside feor
planned expansion. I+ the deposit work 1s additional to planned
line construction, PESs will eventually need to procure
additional commodities, Arn  autonomous organization would be
planning ahead {for additional procurement, and would alsa be
concerned that deposit work is correctly priced (to reflect
accurately prices of labor and materials, and additional
generation and distribution costs). FPRBE pfficials at Natore show
neither cencern, and apparently anticipate central subsidies, 1+
required.

0 A meeting with visiting USAID officials in MHatore clearly
indicated that PES board members are ardent, =skilled proponents
of further donor contributions and EDG subsidies to existing
PBSs. Unfortunately, as long as these resources are captured by
existing PBSs, expansion of electric service into new rural areas
will be propertionally slowed down. So long as external
resources are forthcoming, PBS Boards have little need to wmake
the toughest decisions-~-to increase rates, ¢trim operating costs,
or deny service to potential customers.

An IDA-sponsored study of electric rate structures (carried out 1n
mid-1984) will examine, many other issues, appropriate pricing policies and
administrative procedures for timely achievement of FES autonomy. I+ the
recommendations are judoed adeguate, USAID should join other donors and KER
in strongly supporting them. 14 recommendations developed are inadeguate
or incomplete, USAID will support additional TA and research in this area.

“n
™
=
1]
-
e
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mployment in Rice Progessing

e

Experience shows that mechanized rice mills will be introduced 1in
virtually any area of rural Bangladesh where electric service is newly
introduced. in many «cases. electric mills are substituted for diesel-
powered predecessors; 1n some cases, electric miils add new milling
capacity and substitute for hand processing by village women.

Where electricity 15 available, semi-mechanized milling 1s a highly
attractive business. lImnitial i1nvestments of Tk. 200,000 - 1,000,000 (for a
rice hulier, an avtomatic separator/winnower, parhboiling equipment, struc-
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tures, and a large cement drying ficer) bring routine annual relurns of 25-
40%.* Well-managed mills ocperated as an adjunct to own-account paddy
trading may bring returns of 50% or more. Power milling is also attractive
to customers. Total processing charges are on the order Tk, 9-13/maund (in
early 1986}; while the effective cast of hand pounding ranges from Tk. 10-
25, In addition, power mills can handle sizable lots of paddy {(e.g. 10 or
100 maunds) in the same period that a dheki operation processes a maund or

two,

Mills are profitable at annual producticn levels +for below the
technical capacity of machinery. In most cases, the production facality
which limits overall capacity i1s the concrete floor for solar drying of
paddy before and after parboiliag. Drying floors vary in size from roughly
2,000-15,000 {§t2, Thus purchase of land, often in prime ropadside or
market locations, ic often a major expense in establishing a mill,

* A small, moderately successful mill in the Mymensingh Highway south of
Joydebpur provides an example:

Capital Investment (Machinery, Structures, Drying Floor} - Tk. 150,000

Land Value {(1/6 acre, locally valued at Tk. 900,000/acre)- Tk, 156,900

Total Investment Tk. 300,000
Gross Annual Income (Housing Fee - Tk, &/maund,
20,000 maunds yearly) Tk, 120,000

Expenses (Operator’'s salary - Tk, 12,000; Electricity

and maintenance - Tk. 10,000; Depreciation -

Tk, 15,0003 Taves - Tk. 5,000) - 42,000
Net Return Tk. 78,000

or 267%

In May, 1985, a businessman in Bangladesh is considering investm=nt in
a somewhat larger mill. He estimates the following investment cests and
annual returns:

Capital Investment (Machinery, Structures? Tk, 320,000
Drying Floor Tk. B0,000
Land | Tk, 300,000
Tetal Investment ;;:_;;6:555
Gross Annual Income Tk, 660,000
Annual Expenses Tk, 200,000
Met Return Tk, 400,000

or 1447%
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In order to assess the impact of electrified rice milling on female
employment, two representative processing units will be compared: A 1s a
dheki unit, capable of processing about 400 maunds of rice annually, using

the labor of one woman. B is a semi-mechanized mill with a steoel huller,
an automatic winnower/separator, parbeoiling equipment, semi-pukkha building
and a 9,000 +$t2 drying floor. It is broadly representative of the

technology which is replacing dheki processing.

A E
Dheki Unit Semi-Mechanized Unit
Fixed Investment Tk. 1000 Tk, 300,000
({Dheki, parboiling pans) (Machinery, structures, land)

Employees 1 9
Fer Capita Daily

Production 1.3 maunds 6.1 maunds
Person Day= Reguired 336,000,009 72,000,000

for Annual Crop of
{4 Million Tons

Full-Time Jobs ARvailable

Under This Technology 1,120,000 240,000
female - 144,000
male - 94,000

If we assume abrupt conversicn from technolpgy A to technology R,
there would be a net loss of about BBO,000 jobs. 0f jobs newlv created,
perhaps 40% {(or 96,000) would be taken by men, with the remaining 60% f(or
144,000} avaiible to women. The scenario is, 0t course, over dramatic.
The conversion process has already occupied a decade, and will reguire
another decade or more. it’'s probably more useful tc: 1) envision lgss of
roughly 30-50,000 full-time jobs each year, or 2) assume several thousand
women will lose full-time work, while 1G0,000-200,000 more gradually lose
part-time opportunities.

Enumeration of net job losses does not complete ocur review o0f the
impact of electric rice milling on f{female employment. Village dheki
workers and female rice wmill workers belong to roughly the same
socioecongmic strata in rural aresas--e.g. they are predominantly from
tandless or near landless households and often lack husbands o©or other

immediate male supporters. In addition, many tasks carried out--solar
drying, parboiling, manual separation of rice {from by-products--are
squivalent. Hewever, broadly considered, working conditions of dheki

workers and rice mill workers are quite different,



ANNEX F-4
Fage B of 11

Dheki operators work under a variety of contractual arrangements, of
which the most common are:

] Seasonal empioyment -~ A well-to-do farming eor landowning
household hires a poor woman to work for a rice processing seasen
(about two months after a major harvest). The woman receives
three daily meals and an agreed-upon bonus at the end of the
SEason. Typical bonuses include: a3 sari, a maund of paddy, or a
cash payment of up to Tk. 150, I+ the woman has dependents and
the patron household is generous, she may be allowed %o take
extra large portions of tne evening meal to share with her
family. At present prices, daily earnings approximate Tk. 10-13.

This pattern 15 reported for Brahmanbaria, Barisal, and
Joydebpur, and it assumed that it is widespread 1in rural
Bangladesh. It is possible that the bulk of hand processed rice

in rural Bangladesh is produced under this arrangement.

2) R poor woman dries, parboils, and husks paddy at her own home, or
the home of a patron/customer. She generally recelves paddy 1in
t-1 1/2 maund lots, and under fair weather conditions completes
the work in opne day. With the assistapce of minor children, a
woman  may process as much as two maunds in a day. The dheki
(oot operated rice pounding device), drying floor, and
parpoiling pans may be provided by the worker or her customers.
Fayment arrangements and earnings vary widely, Heported payments
include:

o Dhaka District - The family which requires its rice to be
husked gives the "processor®" 1 1/2 maunds of paddy, and gets
back 1| maund (40 seers) ot hand pounded rice. The processor
provides fuel for parboiling, and receives 2-3 seers of
whnle rice, brocken rice, husks, bran, and about Tk. 3.
Estimated (current’ daily earnings - Tk. 23-30,

o Kajshahi District - The customer provides 1 maund of paddy,
and receives 20 seers of hand pounded rice. The processor
provides fuel for parboiling, and receives 2-3 seers of
rice, broken rice, bran, and husks. Estimated daily

earnings - Tk. 20-28,

gpur DBistrict - The processor works at the house of the

tomer and, for each maund of paddy processed, receives |
seers of rice and a meal. Estimated daily earnings -

k. 15-22,

kI 2

0 Barisal District - For each maund of paddy processed the

worker receives 1 seer of rice and (perhaps) some Dby-
products. Estimated daily earnings - Tk, 10-135,

In addition, there 15 another contractual arrangement which was
described to the writer as transitional.
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introduced in rural Barisal, rice deaiers arranged for dryving and
3 4 7 4
parboiling of paddy within the village, bHefore teking 1t to th

mill, {Generally, rice 1is dried and parbolied at the mili).

Profit Sharing - Duraing the period when rice mills were {1rst

This work was generally done by a female kinsman of the frader.
She waited until rice and by products had been soid, and recerved
1/4 ot accumulated profit,

Female rice mill workers also work under a variety of ceontractual

arrangements and working conditions. Representative examples 1nclude:

1]

6

Cooperative work groups attached to a mill - At one mill  near
Joydebpur, eight workers are divided into twe work gorups. each
consisting of three women and one man. The groups provide ore-
hulling {splar drying ang parboiling: and nost-hulling
{separation of broken rice from bran and husks) processing
services, for a one time charge of Tk. J/maund, Fees are paid

directly to the group and divided equally among male and feamale
workers, (A separate Tk. & hulling fee is paid directly to  the
mill owner or his agent.) Men do heavy 1iftipg and carrying and
women do virtually all other owerk. Workers earn roughly Tk, 20
per day, receive about (/2 seer of broken rice, and are allowed
to sleep and cook in crude, temporary structures, Workers are
all kinsmen, anag hail from a nearly village.

r - A group which, depending on the

da
orks under the supervision of a labor

season, has 7-20 members, w

organizer called a "sardar”. Females siightly cutnumber males
throughout the year. The sardar crganizes a!l work at the mill
{including operation of machinery! and receives a +tee of Tk, 35
for each maund of paddy processed. The fee 1s recelved fram the
owner, who charges a total aof Tk, 13 per maund processed. Teanm
members receive egual shares; the sardar recerves a double share.
Average daily earnings are Tk. Z20-235. In addition, female

workers receive about 1/Z seer of broken rice darly, and male
workers are allowed to sell of+ ashes produced during parbeoiling.
Workers are given shelter at the site. ore members of the group
are kinsmen from Manikganj District, but during busy periods
local strangeers are added to the teanm.

Labor gang working under direct supervigicn of the mill owner - A
work gang of 1¢, {5 women and 4 men) carries out ail pre-and
post-huliing operations. Gne of *the men 135 the inftermal group
ieader. The mill owner receives a fee of Tk. 13 per maund of
paddy processed, and maintains wraitten records. Horkers are paid
twice a month, Women recelve a smail cash fee (Tk, 20 per 1290
maunds of paddy processed, to be divided among Z-4 women!i. in
addition the women share one halt ot all broken rice produced,

% ey
1oibAd

all bran, and rice husk not con total per

capita female earnings are worth ¥ JG-E5 per day.  fen
earn Tk. 40-30 per day. Al werkers are provided crude zhelter
at the miil. The worvers are kinsamen, from Harisal. Two women
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are married to fesllow workers. Three women have been widowed,
divorced, or abandoned. The sixth female is a teenager who has
not yet married.

An additiaonal pattern is known, but has not been directly
observed by the writer:

3) Saiaried workers - Both male and female workers may be hired on a

monthly basis, receiving salaries of Tk. 300-600,

Beyond the fundamental fact of net employment loss, it 1is also
appropriate to examine the social dehits and credits asscciated with dheki
and rice mill work. The following tentative formulations can be made:

] n average, wmill workers are better paid, Earnings probably
coincide with the upper half of the range for dheki workers.

o Mitl workers are generally provided with cash 1income, crude
shelter; and some food {(broken rice) at the work site. The mill
cffers a job and something more--a physical refuge +for rural

women who find their personal situation in the village
intolerable. Many workers are divorced, widowed, or abandoned
women with dependent children. They are able to achieve a

precarious subsistence for themselves and their children without
direct patronage from any male.

] There are indicaticns that irra2qular sexual liaisons are common
among male and female workers. (It’'s not clear whether this is a
"debit” or “rredit"; 1t may allow women to enter inte amore
egalitrian wunions than are generally possible in rural areas.)
There 1is the added danger thalt women will be forced into semi-
prostitution.

Electrification of rice mills and ioss of jobs by dheki workers are
but two aspects of a massive process of economic growth and change. Other
elements in the process include: technical innovations in agriculture and
small industry which are not specifically dependent on electrification;
improved roads and other transport facilities; new--iarger scale and lenger
distance--marketing networks for paddy and other commodities; the advent of
an entrepreneurial c¢lass ia rural Bangladesh, eager to invest and earn
outside the agricultural sphere; increasing landlessness and displacement
of agricultural labor; and accelerating urbanization. The process isg
sorially, politically, and economically complex, with positive and negative
impacte distributed to all corners of Bangladeshi society.

Even within semi-sutomated rice mills, “"women’'s work"™ is under attack
in at jeast three ways:

1y Introduction of electric winnower/separators - This innovation
substitutes electricity and eachinery directly for female
workers. The machinery has already been introduced in miils, and
will probably be installed in those remaining over the next

sayveral vyears. [t doesn’'t completely eliminate post-hulling
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work, since manual skills of womer are raguired fo separate
broken rice grains from tran  and husks. However, severai
thousand additional jobs will be lost in this way to machines.
2) Scale pf production - Larger seami-mechanized mills handle larger

1ots of graln. Since extensive lifting and carrying 15 involved,
it is likely that such wmilisz use proportionally more men  and
fewer women. As some mills expand women will Ilose 2 few thousang
more jobs to men.

3)  More sophisticated parboiling apperatus - A process is now being
used in some mills which suffuses peddy with steam fnr a chort
time, rather than parboiling in hot water for a longer time. a

large beiler and self-unloading vats are used, and the paddy is
subjected to parbeiling on two accasions, 48 hours apart. This
tnnovation improves the extraction ratio for rice {(from roughly
67.5% to roughly 75.0G%4) and thus juat:fies ins iation of new
apparatus and higher processing charg In the p
i

i
]
P

rucess, more
ed in larger

vomen surrender their Jjobs to men. Pa idy 1s hand
lots, and men are repuired for heavy lifting and ¢
In this way, women will lpse 2 few thousand more 3io

C‘i Ak}

During the forseeable future, some 120-1306,040 women will find regular
work itn rice mills. They will retain their positions because they are
willing to work <cheaper than men. Uver the period of & ageneratiaon
{beginning 10-1% years agol} npearly a million "weomen’'s jebks” will he lost to
power mills, ©Dpoth electric and diesel, The harmfulness of these events
cannot be argued away. But eftectis are not wheolly negative: the situation
is ameliorated by the following observations:

0 Without rural electrification, aost of the women's would be lost

anyway, to diesel milis.

s Dheki Jjobs are bheing lost gradually, over a period of vears and

many women are losing part-time, not fuli-time work.

s Mill jobs offer 3o
personal autonomy o
the villages, and hig

me advantages aver dheky jebs in  terms of
gportunities to achieve subsistance oputside
her earnings.

o Female workers 1n mills located cilose to martets and highways
have high public "wisibility," thus slowly and partially
legitimizing non-profassional female employment.

o dobs are being lost as part of QGbroader economic/historical
process which has many positive aspects for  g@en, wWomen, and
children. e.g. Hew jaobs are b91ng creete& in off-season farming

and small i1adustries; agrain produc
nepulation, and prices of basic fn
faci1lities are being improved and
increasing; women are finding inbs
tactories; etc.




Environmental Issuygs

There has been no significant changes or fipdings which would alter
the negative determinations reached 1p the Phase 1 and Fhase 11 project
papers.

1. Electric Powered Irrigation

Numerous reports including recent information from consultants
assisting the Master Flan Organization of the Hangladesh HWaler W”v"icmeHt
Board indicate that annual groundwater vrecharging has prevented any
permanent drop 1n groundwater table levels {from seaszonal pumping

There 1s the possibility, however, that locael conditions can be such
that ths groundwater table may be lowered in the dry season to the point
where a 57THW drawing subsurface water from 28-30 toof maximum aay not  be
able to operate effectively. This does not cause any serious lounger-range
environmental problems other than what the situation would have been
without the pumps , but could cause financial losses $or  the pump
owner/users.

This situation did occur 1n one area in 1983, and could heppen again,
yet Several factors may recuce this rick 1n  the Juture. Ifndividual,
husiness and cooperative owners of electric irrigation unats are  learning
to space their units properly and to appiy water management fechnigues
The government may 1ssue well spacing regulations or, more to AIR's liking,
provide bhetter information to irrigation pump owng r/uner" on spacing  ang
water management.

Farmers are beginning to extend 1rrigation g ralny Season rice orops
to "top off® natural raips and to prevent dry spell losses, Some
irrigation wunits farmeriy 1n use 100-129 daye per year are now heing used
120 to 180 days per year. Since fipancial risks are lessened this practice
is likely to spread.

2. tine Staking and

These issues were discussed guiie completely in the earlier PP's
There has been only very minor changes in these criteria over time, Foles
are located and archored so as to have the least possible chance of being
knocked or blown aver. The line crews attempt fto limit lines passing areas
which will require excess @alntepance in the future. Villages are schooled
in the need of the lines toc maintain adequate night of way clearance and
tought to avoid contact with wires etc.

3. Forest Cuttings tor Wood Poles

Annual extrartion 1in Bangladesh of wood for poles wes estimated at
abput one hundredth of one percent of annual national wood extraction.
However, the pole wopd has to he from reasonably straight brees suggesting
perhaps i1mpact of this extraction may be several times as mucn., This would
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still appear to represent a very small amounty no more one tenth aof a
percent pt all extracted trees wood and perhaps almost two percent of wood
extracted from reserve forests, While there may eventually be a need far a
plantation appreach to grow domestic trees for utility pole and crossaras
purpases, USAID has decided at thics point the best approach would be to
require the TA contractor to provide an expert to study the feasibility of
cuch .an  undertaking, funds to carry 1t out if found feasible are not
identified in this project,
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Bural Electriticsiion and the
Energy Eituacion in Ranglagesh

EDE s energy strategy concentrat

= citing i1ndigenous commercial
gnergy sodrces, primarily natural ga

sxpl
5, and on Lkeesping commercial energy
£

imports, primariiy petroleum products, to a ainisum. There has Geen &
pronocunced shift towards use of damestic commercial energy sdpplies  and
away from imporis. The energy value of Natural ogas used {(all domestically

§ 1
produced) overtook the energy value of petroleus products (all imported! in
1783-1984 and could be double that of potrcoisum products by 198B7-88,
Imports of coal have declined to very low !

Even with the rapid growth rates of cormercial energy consumption
experienced over the last 4-8B vears, commercial energy still supplies only
2 bhit over a third of total energy consumed in  the country. But the
situatidn 18 changing rapidlys per capita use of traditional sources of
energy; dung, twigs leaves and wood, rice straw and husks and other
agricultural residues, has stagnated for the last 10-11 years at about 250
gigajoules per rapita per year and now may be decliping. Households,
mainly rural households remain very depsndent on these sources for cooking
fuel. (Thus AID's new faorestry initiative.) CLommercial snergy consumption,
fired by rapid compounded growth in the gas sec ; ®may be on ihe order of
140 gigajoules per capita by 1984-87 almost double 197353-74 oper capita
consumption.

tor

[ty

The substitution of natural gas f
can be seen by these figures. in 1%
commercial primary energy, natur a
situation had essentially reversed
commercial energy consumed and
supplied by hyvdro electric powsr and

teum, & high BDG priority
troleum supplied SJA ot 31
; Z pA by gR2-85 th
supplying 34% o
remainder hein

Rural elecirification supports this zabstitu
using electricity reduce their kerosene purchases
substitution of =lectric power for diesgl power

al residents
imal levels and the

pumping has ocurred on
o T

in

about halt of the 6,300 pumps now eleciritied. Thizs amounts to only 3,000
thus for cut of over 150,000 diesel uniis buft the nusber 135 growing
quickly., (5ee Table trial plapts have ooted for the
fonvenience of e‘ertsx =] so the overall elsctric

poWer use 1 rural are

Domestic use of now accounts for about
20% ot Bangladeshes ectric lighting in  FES
areas 1is expected to tor lighting by abeout
1G4 by 1991-72, savi ot kernzens imparis  ger
Year. This 118 bas t the countrys rural
populatien 1n 1791 an r capita consumpiion of
kerosene by these peg Conziderable amountis
af diepsel will be sav glectric shafi power,
In all perhaps the impo petrolsus products  can
be avoided annualy by savings 1n FX are very
substantial, $12,54040, roabout 1.4% of recent

export earnings.



The government has succeeded in programs to substitute gas for oil and
toal  for  electric power generation and should be able to achieve some
further substitotion, but at a much reduced rate of change since virtually

all large power stations have been converted to gas. However, most new
plants expected to come on siream in the next S years will be combined
cycle gas fired stations., RE’'= role over the next few years will beconre

tmportant in the substituticn effprt even with this new gas fired
generation plants increasing the percentage of natural gas in the domestic
enerqgy consumption figures,

The +{finite gas resources (11 TCF at present measurement) need to be
sold at prices which will encourage reasonable conservation but prevent
unnecessary farket inroads by imported fuels. find comprehensive programs
ot planning and executing the search +4or and development of domestic energy
supplies, especially gas, are paramount. Attention is being paid to these
issues  in a reasonably satisfactory fashion. Donors are reguesting that
the government ay particular attention to energy pricing and to ain
towards pricing commercial energy with iittle or no cross subsidies at
rates which will egual long range marginal costs taking into account such
factors as the possible need to switch to higher priced igported +uels
during the first decade of the Zlst century 1 no significant future gas

finds are made. The more realistic pricing of commercial energy, 2 trend
now in clear evidence in Bangladesh, should eventually dampen demand
grawih. This 1¢ & welcome trend particularly in the power sector, where

the considerable attenticn given by PDRE to adding naw generation,
transmission and distribution facilities has diverted it =zomewhat from
sound management practices. PDE line losses are in the area of 354, almost
double REB s fa:rly good recent record of 1BA te 194,

There are possibilities of shortfalls in electric generating and
ansmitting capacity. USAID has reviewed basic documents pertaining to
and feels that while the generation situation will be tight fer  the
nt there iz a very good chance it will improve in 1987-88 if even 75%
come
a 1

3
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new capacity 3 on stream close to schedule. Transmission capacity

relatively good it there maybe some seriopus capacity shorifalls at the
i staticn level, AID i1s renguiring that a plan satisfactory tec AID to
adeguate {in most cases up to 20 MW per PBS) power delivery to PRS
nz be submitted by govt. opricr Yo AID relpase of Phase 111 +unds
6.5 million,
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The BDG only very receptly has begun to focus on the country’'s seriocus
r ts 1n traditional fuels which are resulting in such problems as
cshed draft animals, low milk production, fairly rapidly
L
fu

]

tead trees, inadeguate manure and vegatable matter returned to
eguent spil structure and fertility problems, insufficient,
¥ “ie  supplies of burnable materiasls (for cooking) +for the
soerer classes forcing women and children te spend considerable time
scavenging, and the like,
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Rural Electrification, 1% 1%t vresults in large increases 1in rice

arogduction as predicted will help alleviate the traditiocnal fuel resource
constraints  1p two ways. Hore rice husks and straw will be available for
cooking and other purposes. Some rural i1ncomes wiill increase enebling the
higher +{uelwocod prices to be paid by a wider segment of the population,
This mav help encourage small weopdlot production. The reader is referred
te the 1985 Agroforestry Research and £xtension PP for further information
on the critical bio-mass shortage situation in Bangladesh.
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A specific training function for REB has been included as an integral
part of the rural electrification progranm. This function is perceived as
being basically a rcentralized program supported by a program of field
follow-up supervision, and a field program of Job Training and Satety for
selected FBS employees.

The administrative center is the REE Training Institute. The PEB
Training Institute has as 1ts basis a planned program of formal fraining
for all levels of leaders and emplovees in both REB and the PESs as well as
putside groups like the engineering coenzulting and construction firms who
are working in the program. This formal training i1s implemented through
the crganizing and conducting of training courses, workshops, seminars, and
conferences. A comprehensive curriculue plan for KEB and the FHSs has been
developed as an aid 1n accomplishing this purpose.

The Director of Training has the respopsibility for adminisiering the
REE training <functien. He 1is expected to develop his own statt for
carrying out the greater part of this responsibility.

He is, however, receiving input #rom all Directorates for identifying
training needs, developing tralning Courses, providing technical

information and assistance, and providing instruction in specialized areas.
The training functions of REB can be categorized as:

Program planning and scheduling.
Course and training program development.

Development of training aids and physical facilities.
S5taft and trainer development.

Course presentation and training nrogram lmplementation.
Field supervision and follow-up training.

Development and monitoring of PRS conducted training.
Training records.

raining logistics.
0. Evaluation of training effectiveness,

PV N B
v = s =

Lo * B R I o ]

Each of these listed components make up an integral part of training
activity of REB. flthough the training course presentation itself iz the
focal point, all of the other “support® zctivities can claim equal status
in making training etfective.

The areas which wiil need i1mmediate atteption in order to ensure that
all segments of the training function are in their proper relationships are:

1. The total amount of tralming designated for each category of
employee.

2. The level to ahich REEB will provide fraining for meeting these
needs.
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The number of trainees who will need to be trained by REE:

A. Those currently empleyed and participating 1in ongoing
programss.

b. New employees repuiring training because of employee
turnuver.

c. New irainees requiring training because of growth of the
program (new FPES's and expanded PBS's5).

" g, The number who <can or will be trained outside the REB
Training Directorate.

4, The amount of the training responsibility which the PBE8s will
need to take on themselves.

a. The time span scheduled for completion of the total ¢training
program for each clases of trainee,

This Annex 135 based an the TA contractor’s «current opinion (as
reviewed and accepted by USAID) of needs for:

1. Amount o+ training required for proficiency in each position.
2. The time span {optimum) for completion of total training for each
postion,

4

Number of *rainees who will need to be trained by REB Training
Directorate.

4. Conferences, workshops, seminars of a general nature required for
the purposes of updating, sharing of ideas, and keeping abreast
of new technology.

n

The number who would profit from foreign training either in UGA
pr other countries,

This annex will attempt to show what is needed to effect the tfotal
training reguirements of RE for the five-year periocd from October 1, 1986
to Octaober 1, 1991,

This projection uses a5 1ts basis the training requirements
recammended by the contractor and reviewed by AID for those who are or will
be working in the rural electrification program and who shouid be trained
by HEER,

f# recommended training program has been sugyested for each position.
These programs are expected to rup from one to nine years for each position
depenrding upon the position level technical difficulty and the like. The
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recommended training i3 what the consultant thinks is needed for the
employee to effectively do his job.

The amount of training recommended is the maximum which seems to be
realistically appropriate to recommend.

It is recognized that the employee has had extensive formal education
but the training recommended will be needsd to prepare him for his special
responsibility in the rural electrification program.

The +fact that most employees will advance 4rom position te pesition
has little significant effect on these proiections.

Ne consideration has been given here that PRBS officers. Board
Directors and engineering consultants shovld additionally and on a2 regular
basis attend workshops and seminars for the purposes of updating, sharing
of ideas and learning of new developments. Field training time scheduled
at the entry stage of employment is not included in these figures. Another
facet of training which is also not considered here ig the need from time
to time to conduct special Yraining of an urgent or emergency nature.

The projections here are for the formal fraining recommended which 1
tc be conducted by the REE Training Directorate.

As these projections are considered it must be recognized that the
training ctatistics encompass three areas of need:

i, There is presently a backlog in meeting the current training
needs. Puring the study period, it is assumed that this backlug
will be reduced to an acceptable level.

2. Continuing training 1is necessary over a prescribed numrber of
vears for each job category.

LA

. New trainees will —continually enter the oprogram because of
program axpansion and employee turnover.

Assumptions made are based upon:

1. Organization of seven new PBSs and expansien of system capacity
and of some service areas in established PHSswill increase the
number of Upazila's served from 127 by the end of Phase 11 B6-87
to 198 by 1991-92.

2. Employee turnover will be 1% percent anmnually for FBS and REE
employees and 20 percent for FBE Hoards of Directors; engincering
consultants and construction contractor personnel.

11 of the above censiderations work together to arrive at  the
projections of needs which follow. The need= in general are projected at
the maximum level. They are also compared with the present levels of
training provided by REB in order to show requiresents for staffing and for
physical facilities.
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The summaries show that to reach maximum training levels within the
project period will reguire an approximate increase of 150 percent fros
present training activity levels to accomplish thispurpose. This means
increasing staff and facilities by one and one-half times and in some
areas, more than this will be required. For example:

Training Category Percent Increase in Training
Activity Needed Compared w#ith
Present Levels of Training (by
training weeks)

Orientation, Management, Administratiocn 97B8%
Finance 4007%
Technical Training 77%
FBS Boards of Directors a8

In addition, 1t is to be taken that training personnel time will also
be required for field monitoring, field testing, field training, and field
follow~-up supervision. It is estimated that 20 percent of the total
training =staff will be required far these purposes.

At present, 350 percent of the courses identified in the curriculuas
plan are being conducted. Others are in various stages nf development. It
15 assumed that all courses to be conducted within the project period will
have been developed by the time they are scheduled to be conducted.

It must be notec from the above tabulation that training in management
and finance 1s rupning far below the mark and that activity in these areas
needs to be increased significantly. At present REB Deputy Direciors and
aboeve and FBS General Managers receive no continuing training past the
entry level. The projection calls far their training to continue during
the full time of the study. A better acceptanc by REB of technical
training has rcaused this phase of training to have proceeded at a aore
acceptable pace. PBS Board of Directors training has progressed very close
to schedule. As a result, FPBS operating management training has not kept
pace with the training of Boards of Directors.

The follow tabulations show the training needs for the project period.

1987 1988  1%8% 1730  19%1
Total Trainees in Total Courses 4474 4820 4752 4153 4223
Total Batches in Total Courses 10 360 393 351 Z48
Total Weeks Training Regquired 397 4467 408 344 341

mEX A el LSS L AT alal SeSlToZ

Total Trainees in Total Courses 4474
Total Batches in Total Courses 352
Total Weeks Training Required 72



Training Reguired by:

Total Trainees
Total Ratches
Total Weeks
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Current
Performance Need
Total Batches in Total Courses 2000 4474
{per year)
Total Batches in Total Courses 152 352
Total Weeks Tratining 148 372

Board of Directors 117% &%
Drientation, Management, Administration 12% 334
Finance &% B4
Technical 75% 33%

Btaffing reguirements will be projected on the basis of 43 weeks
training per classroom and two instructors required per classroom for full-
time use during this time.

Iraipipng Category Weeks Required Needs
Board of Directors 23 weeks 4 classroonmns
rientation, Management, 123 weeks B instructors

Administration
Finance I0 weeks
Technical 197 weeks 4 classrooms
9 instructors
Field Instructors required 4 instructors

In addition, a job training and safety program for PBS outside
personnel is also recommended. This will reguire four additional field
personnel for this progranm.

fssuming that 30 percent {(the approximate present level) of the
instruction will be provided by outside instructors, the staffing need is
determined as follows:

Institutional Training -- Six instructors (classrogm}
Deputy Direetor -- institutional Training
Deputy Director -- Management Training
Deputy Director -- fidministration and Finance Training
fest. Director ~-- Management and Member Service Training
fisst. Director -- Institutional and Bupervisor Training
Asst., Director -- Office GBystem Training

Technical Training -- Geven Instructers {classroom)

Deputy Director -~ Technical Training
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fsst., Engineer (3} -~ Technical Training
Sub-Asst. Engineer (4) ~- Technical Training

In addition, the field programs will require eight instructoers:

Deputy Director -- Field Institutional Training

Asst., Director -- Field Institutional Training

Deputy Director -- field Vechnical Training

Asst. Engineer -- Field Terhnical Training

Asst, Engineer (2} -- Job Training and Satety FProgram
Sub-Asst. Engineer (2) -- Job fraining and Safety Program

Deputy Director -- Planning and Records
Asst. Director -- Records
Asst. Director -- Publications
fisst. Director -- Exzaminations
Asst. Director -- Training Logistics
Total Training Directorate staffing reguirements to adegquately meet

the training needs for the peripd of 19B7-19%1 in the rural electrification
program are:

1 -- Director ot Training

b -- Deputy Directors

B ~-- fAssistant Directors

6 -- Assistant Engineers

6 -~ Sub-fssistant Engineers

plus necessary supporting statf.

In addition to need for the eight classrpooms previously mentioned, the
following facilities wili also pe required,

It is propocsed that all training be housed in a single building. In a
single building. In additional, 1t 75 propused that an area no smaller
than 400 foot by 700 foot be furnished adjacent to the classroom building
for necessary outdpor technical training activity.

A library with suitable furnishings and sufficient reterence volumes
will need to be a part of the physical needs of the Institute. Adequate
storage space for training eguipment and supplies as well az ‘ipr
publications and audio-visual materials must be provided.

Space 1s now at a premium and must be increased to accommodate a staff
of 21 officers plus a support staff of approximately iS5 nthers,

At least one laboratory arza will need to be available for cspecialized
types of technical training.



ANNEX F-7
Training Logistics: Page 8 of 9
In order to run a smooth training operation, adequate support
tfacilities are required. These include:

1. Vehicles for transporting trainees and for transport of
instructors in field training programs.

2. Hostel facilities for trainees coming to Dhaka.
R 0ffice machines.

g, Facilities pr access to facilities for publishing printed
training matsrials.

= Miscellaneous «classroom audio-visual equipment aad capacity for
developing audio-visual aids.

b, Adegquate rest house facilities in the field to house field
instructors,

To meet the needs of the training program at Dhaka, there will be need
tor two microbuses and one coaster bus. In addition, there will need to
be two vehicles available for field instructors.

Hostel! space 1n Dhaka will need to be increased to accommodate 45
trainees at one time in Institutional classes and 30 trainees ir Technical
raining. Facilities for food preparation must also be available.

Gff1ce Machines:

Additional machines reguired will be:

1 -- Photocopies

3 -- Typeuwriters

I -~ Stencil duplicating machine
1 -~ printing calculator,

Frinted Material:

There will be need for 2 iong-~term contract with a local printer for
setting up and printing training text/reference materials and other needed
printed matter,

Audiao-visual Aid

H

Audio-visual aids can be produced in-house or purchased commercially.
The Directerate should not attempt to produrce sophisticated Audie-visual
aids 1tself but should contract +gr this. Nepded additional audioc-visuai
equipment is per list sutmitted elsewhere,

Best Available Copy
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Course Development:

At the present time two foreign training cdvisers (Institutional and
Technical) are working with the Director of Training and have helped to
develop the training grogram fo 1ts preseni stage. fhe Technical Training
Advisoar s position is scheduled to be dropped from the Rural
Electrification Fhase 11 portion of ftne orodect on January 10, 1986,
Contiruation of the training program in Phase 1] and ismplementation of the
full program in Phase 111 becnmes excess'veiy difficult (14 not impossibled

if this happens.

in order to fully 1mplement a ¢ . 0
Phase 1[Il as recommended, both asdviscrs wiil need to be
tull period of Phase 11 and in additi ‘ 2 n
foreign training advisors remain durlng the en
It will take this long te realize full 1 g
gurriculum plan.

am by the end of
etained for the
d that the 1two
pd of RE Phase 111,
t the recommended
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s
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fis of the end of 1984, the curviculurm had n 40 percent implemented.
Fifty to sixty percent implementation is expected by the beginning ot Phase
111 of both advisors remain to the end of Fhase II. And at this rate, 1t
will take to the end of Fhase [Il to complete all course develeopment and to
cenduct  every course for first moniftoring and  evaluation, Two fgreign
advisors will need to ceontipue their pressent rate of output to accomplish
this. Foreign advisors should repain i

staff have been trained
and all courses have been properly ﬁevelune tisfactorily conducted
by them.

There is a continuing need to hold confersnces in the various areas of
job  activity for techrnical specialists, wmanagers, and supervisors for
purposes of continuing protessional improvement, Although this type of
program has not yet been accepted by REE, 11 is important that such a
program of conferences f{annual of semi-annual! be established. Training
advisors will be needed during Fhase 11! to help plan, conduct, and to
evaluate the efftectiveness of these programs 1n both the institutional and
technical phases. Such a program on an annual basis should also be planned
and conducted for FBE Boards G§ Directors.

Job Training and Safety Program:

4s yet no Job Training and Safety Fraogram has been started +4or  the
coptinuing training and the development of 3ob proficiency of FES
aperations personnal. It is 1mportant +or the success of the PES eleciric
system operation that this field program be starited as soon as  possible,
yet not later than early in Fhase 111, A technical training advisor will
he needed to hielp Esf blisn and conduct this during the time 0f the

iaplementation.
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RURAL ELECTRIFICATIUN AND FERVILITY CrodBE

Warren C. Robinson#
and Sarah F. Harbison

Most recently there fhave bozn a gruwing nuaber of  sciidiybased
empirical studiss showing & link bhetwesn @ i  E
fertility. Typically these studies snpw that 1n a pmpultivariate
analysis of the determsinants or factors assoccrated with variation In
fertility, rural electrification emerges as a significant and
negatively-related :ndependent variable. he studies are diverse with
respect to area studied, duration of study and wmethodology wsed,
Nevertheless the studies find an undeniably strong etfect of
electridication on fertility, even when & large number of varlables is
tncluded in the analysis,

On the Worthern Coast of Mindinao lgland 1n the Philippines, 10 put of

24 municipalitiez had been electrified by 1973, This large-scale
electrification effort in very rural, relatively inaccessible and
undeveloped area, began in 1971, It guickly become clear that

fertility was falling rapidly 1n thosse areas effected by electricity,
and detailed studies of this apparent relationship were undertaken.
The research focussed on the sccial economsic and demogaphic changes
associated with rural electirification. f very short, exploratory
study was conducted in 1973, examining who used electricity, for what
purpose, and how users btenefitted. AR more detailed 12-month foilow-up
study was conducted in 1977 to help 11dentify specific mechanisas
through which electrification atfected 2 wide vange of concerns,
tncluding 1i1ncome employment, health, productivity, education and
pogpulation grouwth. Intenzive interviews were conducted with three
aroups 1ncluding:

1) administrators/supervisors of both publac and private
ectablishments  such as fires, edocational ard service institutions,
and large farms: {2} emplovees of surch institutions: {3} married
coupies. The study covered both electritied and non-electrified
areas. fs noted, data on ftertility were also available +From the
gearlier but still ongoing desographic data collectiop effort. In the
area most affected by the electrification project, the Crude Birth
Rate declined +from 4& to 30 between 1971 and 1973, The non-
glectrified area showed a ssaller decline, from a CBR of 41 to one of
36 during the same period. Similarly, contraceptive prevalence rose
to about 33 percent in the electrified areas, 233 compared to 21
percent in the non-electrified areas. Detailed follow-up surveys
fpund that electrification has & substantial impact on community level
sgrvices and also on general well-being and development. Production,
income, employment (bath in agriculture and 1noustry), and health,
education and social services were judoed to have 1mproved due to
electrification.

¥ Professor of Economics and Associate O

1 tor, VPopulation Issues
Research Centre, The Pennsylvania Stat i y

, LsA.
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In analysing of data from 16 states of India, the impact of soccio-

¢ wvariahbhles and +amily planning program inputs on progran
putpu {acceptor rate and user rate) and on fertlity f{crude bhirth
rate) wa. evaluated using multivariate regression techniques (World
Bank, 1974). The study reported that "electricity consumption per
tapita could explain as much as &1 percent of the interstate variation
in user rates; the best that {any other) variable could accomplish was
less than 30 percent ot the variance”.

(aa
W b

# study conducted in Thailand to assess the impact of electrificaticn
on fertility 300 households in each of two villages were subject to
Investigation, The two villages were similar in other spcio-econosic
characteristics except +for the presence and absence of electricity.
Comparing the electrified village with the non-electrified village,
the study concluded that thus far electricity has not lead to major
changes in esconomic or saocial behavior, The single exception is TV
Yiewing. Although relatively few households (20) own a TV set, the
impact extends to the village as whole because neighbors and friends
frequentiy come to watch. Contraceptive practice is signiticantly
higher 1in the slectrified viliage (62 percent) than in the village
without electricity (51 percenti. This is true at all levels of
sronomic  status, Bimilarly, cumulative fertility is 3.12 1in the
electrified wvillage and 3.352 in the nen-electrified village. A
comparison of recent past fertility presents the same picture. During
the period 1976-79, 1in the electrified village there were 653 birth
per married women aged 15-44, while in the non-electrified village the
rate was .BZ5. These differences exicst among both users and nonusers
ot contraception,

A study «conducted in the USA was concerned with the causes of the
rapid decline i1n U.5. rural farm fertility which occured in the period
1940 to 1970. Although both rural and urban fertility in the U.5. had
fallen almost continuously since 1800, the relative levels remained
almost unchanged up to 1940, That is, in 18490 the urban fertility
ratip was &4 percent of the rural ratio and in 1940 1t was 58 percent.

Data employed were measures of fertility and various economic, social

and technological factors drawn chiefly +rom the Census ot
Agriculture and Population for 1940, 1950, 1940 and 197C plus other
data where available. The unit of analysis was the state. Among the
technology variable employed in the regression analysis was percentage
ot farm hcuseholds having electricity. This was consistently
negatively fand 11n 3 of 4 regressions signiticantly) related
tofertility. In other words, the significantly related to thie degree
of rural eiectrification cross-sectionaliy. Over time the rise 1in

thej percent of households electrified was associated with declining
rural farm fertility,

Fural  electrification 1s relatively new to Bangladesh. In winter
1983-84 the Rural Electrification Bcard with USARID help, undertcok the
+irst evaluation of the socio-economic impact pof electriticaticon in
these areas which had been "energiged" in the first phase, 1580-81.
This evaluation involved a survev of six villages in each of four
rural cooperative areas chosen randemly from a list of all viilages in
the areas. The number of villages chosen was arbitrary and based on a
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desire to obtain a large enough sampls of homesteads to permit some
area anaiysis but small enough to make fi1eld work manageable. In each
selected viilage about one ot sis of the listed electricity users was
selected randomly, vyielding a total o+ 400 electrifisd households.
Some 200 non-electrified households were also selected randomly in the
same villages for cosparison purposes. female interviewers were
employed and a detailed fertility-family planning guestionnaire
administered as well as the socio-economic guestionnaire put fo  the
head himself by male interviewers,

There was a modest but discernable effect of electrification on  the

fertility-family planning variables. Some B2 percent of the women in
electrified households found family planning "acceptable® whereas only
73 percent in the non-electrified groun did. Children ever born

averaged about the same for the two groups-5.4 and 5.9- but desired
family size was lower in the electrified group, 2.9 as opposed to 3.2
These wmodest differences can perhaps be euplained by the vrelatively
short time <since the houcseholids receive electricity, and also by
continued probhlems in creating a functioning +amily planning szervice
supply network in rural Bangladesh. Thus, low wuse does not
necessarity mean low latent demand. The most striking tinding was a
sharp attitudinal change among these largely illiterate rural women.
Gver 64 percent wer2 f1ls in their expectation that their children’s
pducation would benefit in future due to electrification, 60 percent
desired their daughters to have at least matriculate level education.
And 72 percent desired that their daughters he able to work outside
the home earning money. These responses suggest sajor changes are
underway which, with proper family planning service and supply, could
lead to a sharp increase in coptrarepfive practice and decline in
tertility.

Electrification-fertility ‘connection™ hass been establisghed by the
research thus far undertaken, Empirically, 1t iz, guite simply, there
in various countries, in varipus time periods, and at varisus levels
of aggregation, even when the investigators are not iooking for it.
Areas, villages and houcseholds with access to electricity have higher
contraceptive prevalence and lower fertility than areas, villages ang
nouseholds without access to electricity. The effect seems to
function as both a community-level and household-level variable but
this 1s difficult fto judge with assurance since most studies thus far
have not colilected household~level data on electrification.

i

Theoretically, electrification does not fit in well to the standard or
schemes of the determinants of fertility. it is not a neat, weasily
classified variable like age at marriage, or proportion contracepting.
Instead it 1is an iaporitant background variable whose effect is
pervasive and fundamental. It also 1llusave. It atferts ihe trLasic
underlving technological structure of production and economic activity
in both the village at large and the household. It alsp leads t»n
important attitude changes, shifts in the household work structure and
raised aspirations.

There are several important policy implications of the fertility-rural
electrification link. (1) Rural electrification wmay be a2 Kkey
modernization variable which reduces fertility five te ten years after
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availability at the village level, This assigns a high priosity to
electrification as a policy intervention. {2) The social benefits of
such fertility reduction may legitimately be added to the other
henefits o©f rural electrification to justify the rather large capital
investment reguired of such programs. The fertility 1impact 1is an
inpertant secondary benefit of electrification. (3) Understanding the
role of electrification also strongly suggests that family planning
services should follow the spread of the rural electrification systens
since highly 4avprable attitudes and behavior patterns are la1kely to
bhe encountered in the electrified areas.
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SUMMARY UF POWER SYSTEM MASTERPLAN STUDY

Power System Master Flan Study was started in June 1983 and the "Draft
Interim Report" was published in August 1984, The report was
discussed in a final review meeting held on 7th Cctober 1984 which was
attended by ADB, Planning Commission and other concerned agencies.
The report is scheduled to be finalised as Final Interim Report by mid
Janvary 1985 based on the coaments received and decisions taken in the
review meeting.

The Power System Master Plan Study reviewed the load forecast - one
low scenario and other high scenario. The low scenario forecast gives
a growth rate of about 13.3% for FY 83-920, i0% for FY 90¢-93, BZ for FY
95-2005 (5883 MW by 2005) and the high scenario indicates a grrowth
rate of 15.67% gct FYB83-90, 14.B% for 90-95, 12.6% for FY 95-2000 and
1072 for FY 2000-2009 (11396 MW by 2063). The lower scenario is termed
as benchmark forecast andg the high scenarie is termed as Maxiasuam
Probable Load Forecast.

The future power system expansion seguences were based on the
Benchmark Load rForecast. lne test case way also done based on the
high scenario load forecast. Salient features of the results of the
PSHP Study are furnished in the folliowing attachments:

{1) List of Projects
(1i) Fimancial Impiications
a} Capital Reguirement
b} Financial Ferformance
{111) Miscellampous Infermation
a) Load Forecast
b} Recommendations
{iv) Minutes of Review Meeting
{v) Cowments of ADDP
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(1) LIST DF PROJECTS

a} TABLE 10.3: GEMERATION COMMISSIONING SCHEDULE - PLANM

Denchmark Planning Forecast

EWI No. 2(FY 1993) - Gas West (FY2000)

Fiscal ----------- SYSTEM ADDITIONS ----------emm- Systen
Year Instld Capac. Unit Type Fuel Site-Zone Tnst. Cap.
Na. MW No. MW
1985 1 x G, G 1 stm gas Chtgg E 1017.5
1 11G.0 2 stm oil Khuln W
1 30,0 i C-¢ gas Ashug E
1 20,0 i g-t oil RBaris W®
1984 2 % 28.0 1.2 g-t gas Chtgg E 1046.5
1987 R 25.0 2 g-t gas Ashug E 1101.3
1988 I % 2.0.0 3 stm gas Ghora E §381.5
2 20,0 2,3 g-t oil Baris W
I 30,4 2 £-C gas Ashug £
1989 I 216.0 3 stm gas bhora & 1921.5
2 150.0 3.4 stm gas fishug E
z 50,0 4.5 hyd ~ Kapta E
19%0 1 % 150.,0 5 stm gas fishug E 2071.5
1991 1 77.0 1 g-t oil S5aidp W 2334.5
2 % 10,0 1.2 c-¢ gas Chtgg E
1992 1w 77.0 2 g-t il Saidp W 25467.0
2 x 103.0 1.2 g-t gas Fench E

1993 EWI PNp2 River 2885.0
EWI  HNo2 {and

1 318,90 1 stm gas 5idd2 E

1994 1 x 31B.¢ 2 stm gas 5idd2 E 3184.0

1995 2 163, 0 3.4 g-t gas Fench E 3390.90

1996 1 x 318.0 3 stm gas 5iddZ E I724.0
2 163.¢ 1.2 n-t gas Shaj: E

1927 2 % 103,40 3.4 g-t gas Shaji E 3%30.0

1998 1 102, 0 1 g-t woil Khuin W 4351.90
1 318.0 4 stm  gas 5idd2 E 4351.0

1989 Iow 163,06 2 g-t oail Khuln ¥ 44639.0
1 % 315.¢ i g-t gas Bhor2 E

2000 I« 424.90 i stm gas Bagha W 3111.0
1 103.0 3 g-t gas Khuln W

2001 1« 424.9 2 stm gas Bagha W 3679.0Q

2002 1 » 315.0 2 £L-¢ gas Ghor2 E 5739.0

2003 1 524.0 K stm gas Bagha W 6353.¢
1 318.0 3 t-c gas Ghpr2 E

2004 1 x 424.0 4 stm gas Bagha M 6777.40

2005 I ox 315.0 3 £-¢  gas Chor2 E 7195.0
1 » 163.0 4 g-t gas Khuln W
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(I) ISY OF EROJECTS (COMTD.)

a) TABLE 10.1f: GENERATION COMMISSIONING SCHEDULE - PLAN IN

Maximum FProbable Load Forecast

EWI Mo. 2{(FY 1992) - Gas West (FY 199&)

Fiscal ---»----mmn SYSTEM ADDITIONS ----~-mmmmmmmem System

Yzar Instld Capac. Unit Type Fuel Sitz-Ione Inst. Cap.
No. MW No. lone MW

1985 1 x £0.0 1 sta gas Chtgg E 1017.5
I % 1i9.0 2 stm  oil Khuln ¥
I ox 30.0 1 £-t gas Ashug E
1 20,9 i g-t o1l Bariz W

1984 2 x 28.0 1.2 g-t gas Shtgg E 1044.5

1987 1 59.98 2 g~t 0as Ashug E 1281.5
2 X Z0.0 2.3 -t ail Baris W
2 70,9 1.2 g-t gas Chtgy &£

14788 T ox  210.0 3 ctm gas Ghora & 1591.5
1 % 30.6 2 c-c gas fishug E
2 x 35.0 1.2 £-C  gas Chtgg E

1989 I x 210.0 ) stm gas Ghora E 31.3
2 x 120.0 3.4 5tm gas fishug E 2131.5
2 oz 90.0 4.5 hyd - Kapta €

1990 I x 156.0 3] stm gas fishud E 2358.5
1% 77.6 1 g-t oil Saudi W

1991 1 % 77.0 2 g-t oi!? Saidp W 2720.5
I ox 103.0 1-3 g-t gas Fench E

1992 EWI No2 River 3306.0
EWI  HNo2 Land

2 % 3iB.d 1.2 stm  gas SiddZ E

1993 i # 3ig.o 3 gstm gas 5idd2 E 36284.0

1994 1 318.0C 4 stm gas idd2 E 4129.4¢
i % 103.90 4 g-t gas Fench E
1 x 103.0 i g-t gas Shaji E

1995 2 » 103.0 1.2 g-t o1l Khuln W 4650.0
1 x 315.0 1 - gas Ghor2 E

1996 2 % 193.0 3.4 g-t gas Khuln W 3405.0
I o« 424.0 1 stm gas Bagha W
1 % 315.0 2 £c-c gas Ghor2 E

1997 1w 424.0 2 stm gas Bagha H 6033.0
2 % 103.¢ 2 g-t gas Snajr E

1998 I x 424,00 3 stm gas fagha W 6774.90
1 x 315.0 3 c-C gas Ghor2 E

1999 1« 315.40 4 C~C gas Ghor2 W 7509.0
1 x 530.0 1 stm gas East

2000 1 % 424.0 4 st gas Bagha W B431.40
i & 330.0 2 stm gas East
o 103,00 4 g-t gas Shaji E
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2001 2 w 1030 1.2 g-t gas Hest 9480.0
I x 3350.0 3 stm gas East
3 x 103.0 1-3 g~t gas East
2002 1 % 315.0 1 £~-C gas Hes 10579.40
2 # 103,0 3.4 g-t gas West
I » B30.0 4 stm gas East
ox 103%.0 4 g-t gas East
2002 1« 315.0 2 C-¢  gas West 11829.9
2w 830.0 1.2 stm  gas tact
2004 I x  315.0 3 £-C  gas West 12983.0
2w 1030 1.2 g-t gas Hest
Iox 5330.0 3 stm gas East
i » 103,0 1 g-t gas East
20035 % 215.0 4 £c-c gas Kest 14137.0
2 % 10%.0 3.4 g-t gas West
Iox 530.40 i stm gas East
1« 103.0 2 g~t gas East
(2? LIBT OF PRUOJELCTS (CGNTD.?
{by JIransmission Proiects
Compatible transmissicn links 132 KV and Z30 KV as worked out by
computer studies have been incorporated to haendle the generated
power reliably.
(ci  Distribution
Provision for distribution has been kept keeping in view of
increasing REB programme 1n rural areas.
«<XIXI FINANCIAL IMPLICSATIONS
ta) Capital Reguirements
For the Benchmark Load projection annual requirements for capital
between FY 19B&-90 will average Tk. %.6 biliion (9.6 % 10 ) in
consistant 1983 terms. For the Maximum Probable projection
annual regquiements would be Tk. 13.7 billion 1a constant 1983
terms. Table-A showing &-Year Flan investment are enclosed.
(b} Projected Financial Performance

Financial projections have been made in the Master Plan Regorf to
the end of 1995 in order to examine the impact of the preposed
capital investment programmes. Two projections are made
respectively {or Bnchmark and Maximum FProbable Load Forecasts and
are shown in Tables - B & L.
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CAPITAL REGUIREMENTS BY PLAN PERIOD

1983 TAKA INCL.

DUTIES

TAXES AND [.D.C.)

i1

e W e A S e - " e — - - " s A~ A — i G S v e e s e Cm e e 4 e e e e 0 e cea s e s v

Investment
Scenarice

BENCHMARK :
Seneration
Transmission

Distribution

2400

bos0

(U.S. § Millicn)
Average Annual
{U.5. % Million}

MAXTMUM PROBABLE:

Generation

Transmission

Distribution

(4.5. % Million)
fiverage Annual

(U.5. Miilion}

FY B&-90¢ FY 91-95
A %
40.8 19978 41.7 22471
13.1 8129 17.0 5674
33.2 17682 36.9 17025
12.9 2066 4.3 3198
100 47855 100 48548
1994 2024
9573 9714
199 405
42.7 31856 46.¢ 42317
12.6 9003 13.2 7977
32.9 25309 37.0 39089
11.9 2187 3.2 3884
160 68355 100 35468
7848 100 3895
13 471 18 964
570 779

1 L]
2. Current "Other®
. 24 Taka =1

Ul S!

works in

Humbers may not add due to rounding.

progress

includes approxmitely
Million Taka pf equipment to be used for other projects which has
not been allocated to those proiects.

1200
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4, Constant Taka costs obtained by deflating current Taka costs by
weighted average foreign and local inflation {(60.40).

(I1I) FINANCIAL IMPLICATION® (CONTD.)

{B} TABLE - B - SUMMARY 0OF FINANCIAL PROJECTIONS
FOR BENCHHMARK CASE
(MILLION CURRENT TAKA)

Sales (Gwh! 2399 3024 5919 10014
System Losses (%) 30,1 29.3 24.0 23.0
Load Factor (%) 559.4 98,2 32.5 54.5
Sales Revenues 3061 4640 144627 355681
fvg. Tarifd 1.28 1.53 2.47 .56

Tk/Kwh Seld

Operating Costs 2837 2843 8293 22074
Interest Cost 144 1B3 3130 7986
Net Income 367 1776 3713 6870
Operating ratio g2 39 34 60

Rate of Return on Avag.

Fixed Assets

{Historic) 8 13 i0 11
{Revalued) 7 11 8 7

Sel¥-financing ratio

{5 YR AVG.)# 7 i8 33 42
{2 YR AVG.1# 7 19 32 41
Dabt Service Ratio 2.8 d.b 2.4 2.6
Debt/Equity (% Debt: ot 3 63 &4

# Total 3 year centered net internal funds generated as percentage of
total 5 year centered capital expenditures plus I.D.C.
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(II) FINAMCIAL IMPLICATIONS (CONTOD.?

{b) TABLE - £ - SUMMARY OF FINANCIAL PROJECTIONS
FOR MAX. PROB. CASE
(MILLION CURRENT TAKA)

Actual

Fy 83 FY 85 FY 90 FY 95
Sales (Gwh) 2399 1083 e2e8 1215
System Losses (%) 30.1 29.5 24,0 23.0
Load Factor (%) 554 51.8 48.0 44,2
Sales Kevenues 3061 4816 18624 59932
Avg. Tarif# 1.28 1.56 2.98 4,93
Tk/Kwh Sold
OQperating Costs 2637 3082 9134 28782
Interest Costs 144 183 878 11920
Net Income 367 1719 6264 21349
lperating Ratio 82 59 5Q 53

Rate of Return on Avg.
Fixed Assets

(Historic) 8 13 13 16
{Revalued) 7 10 10 11

Self-financing ratio

(5 YR. AVR.)* 11 16 35 42
(5 YR. AVR.)+ 7 15 33 43
Debt Service Ratio 2.8 3.5 2.8 3.4
Debt/Equity (%4 Debt) 51 a8 &7 &2

¥ Total 5 year centered net internal funds generated as a percentage
aof total 5 year centered capital expenditures plus I1.D.LC.
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I1I1IX. MISCELLANEDUS INFURMATION

{a)  TABLE 3.4 MAXIMUM PRONABLE SCENARIO FORECAST

FISCAL DEMAND LOAD GENERATION ENERGY® GSALES KWH/CAPITA+
YEAR ¢ MW )} FACTORZ GWH ) LOSSESY (GWH) CONSUMPTION
1979 437 35 2122 39 1361

1980 462 58 2333 40 1406 21
198! 345 Ok 2662 i3 1740

1982 504 37 303 33 202

1982 707 a8 2433 20 2399 ACTUARL
1984 8401 37 3890 31 2758

1985 G631 32 4405 30 3083 36
1984 1167 36 4992 2 3508

1987 1273 a0 abh 27 4074

1988 1481 49 5459 2 47890

1789 1763 49 7299 25 2486

1990 1934 48 B229% 24 6248 &0
AYVE GR 15. 6% 13. 3% 14.7%

RATE

FYRB3I-90G

1991 223564 48 9385 24 7174

1992 2394 47 10A93 23 232

1993 2978 47 121872 23 9372

1994 24172 46 13878 23 10680

1995 5898 A& 15797 23 121353 107
AVEG GR 14,87% 153.9% 14.27%

RATE

FY?0-95

2000 7046 29442 186
AVE GR 12.6% 13.2%

RATE

FY935-2000

2000 11394 454624 281
AVE GR 16,04 11%
RATE

FY2000-2005

* Including station use.

+ Population estimatesin millions: 1980 - B8.5, 1985 - 99.2, 1990~
109.G6, 1995-118.1, 2000-126.6, 200353-141.2.

Average growth 2.2%4/7a (Scurce: IERD, Sept. 19B83).

Fer capita electricity consumption ohtained by aultiplying generaticn
values by approximately 0.8 (20% technical losses)
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II1Il. MIBCELLANROUB INFORMATION {(CONTD.)

(a) TARLE 3.5 RENCHMARK SCENARIOQ FORECAST

FISCAL DEMAND  LOAD GENERATION ENERGY® SALES EWH/CARITA+
YEAR {(MW) FACTORZ | GWH ) 1.08SESYL  (GWH) CONSUMFTION
1979 437 25 2122 K3l 13B1 21
1980 442 58 2353 40 1466

1981 245 58 26462 35 1740

1982 604 57 30386 33 202

1983 707 99 3433 30 2399 ACTUAL
1984 797 57 2845 31 2758

1985 887 33 4504 30 3024 x5
1984 G893z 99 4827 28 3428

1987 1112 55 5402 27 3B78

1988 1279 54 5104 23 4521

1989 1471 %4 68498 25 al8s

1990 18692 53 7794 24 5719 57
AVE GR 13.3% 12,47 13.8%

RATE

FYB3-90

1991 1861 o4 8730 24 6674

1992 2047 599 9777 23 7325

1993 2232 ] 10733 23 2278

1994 2477 39 11839 23 3106

19535 2725 95 13014 23 10014 88
AVG GR 10,00% 16, 8% 1l1.1%

RATE

FY90-95

2000 4404 i7121 121
AVE BR 8,04 g8.0%

RATE

FY95-2000

2005 5883 28093 159
AVE GR B.0% B.0%

RATE

FYZ2000-2005

* Including station use.

+ Population estimatesin millions: 1980 - 8B.5, 1985 - 99.2, 1990~

109.0, 1995-1i8.1, 2000-126.6, 2003-141.2.

Average growth 2.2%4/a (Scurce: I1BRD; Sept. 19B8B3).

Per capita electricity consumption obtained by multiplying generation
values by approximately (.8 (20% technical losses).
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ITI. MIBCELLANEOUS INFORMATION (CORTD.)

() RECOMMENDATIONS OF POWER SYSTEM MASTER PLAN

Generation Addition

The recoasmendations of Master Flan in respect of generation and
transmission programme are -

1. 2,20 MW peaking gas turbine at Barisal be added.

2. 8 large combiped cycle plant between 180 and 200 MW (Sites at
Fernchuganj, Siddhirganj, chandpur and 5ikalbaha may bLe considered
tor installation).

3. Construction of & second BS MW compined cycle plant at
Ashugan) (Already under negotiation}.

4, Location of & second 2%28 MW barge mounted gas turbine set at
chittagong/Sikalbaha {(This is already under negotiation).

5. The 1530 MW unit No. 5 at Ashugani be brought forward in a rol-
ling seguence with units No, 3 and 4 now under construction.

5, Further two units of 50 MW each at Kaptai be added in & roll-
ing sequence with units & and S now commencing field
construction.

BY the beginning of FY 19B5, studies should be put in hand for
peakiing gas turbine plant of about 2x73 MW at Saidpur. The
plant shoulcd be in commercial srvice by the beginning of the 1991
+inancial vear.

s~

Base Load Genrating Plants

Ahout the base lpad generating plants in future, PSHP recommended
that -

After the completion of 4x304 MW units at Siddirgang/Daudkandi
area, the npext base load plant should have 4x400 MW units, witn the
first unit in service in about 199%9. It could be built in the regicn
sf PBaghabari, 1t the gas interconnector has been built, If the gas
interconnector has not been buiid, the plant could be build on new
cites near bGhorasal or Ashugang. [f there is insufficient gas, three
alternatives have been studied. HNone of them are urgent but are:

{a) A base lead plant burning imported coal at Mongla (Chalna
Fort) in the West Zone, near the new container shipping
faciiity. Installed capacities of upto 1400 MW have bheen
examined., Even when the cost of the additicnal transmission
is 1ncluded, thz site would be appropriate if imported coal
WErE NECESSAary.

(b} If a gplant burning i1mported coal 1s required in the East
lone, « site on the scuth side of the harbour in Chittagong
would be in most suitable.
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tgy I+ Jdamalgani coal were to be developed, a nine-month plant
of abput 1600 MM could be integrated into the Western Zone
without difficulty. Coal reguirement would be about 32
million tonnes annualiy.

{g} The performance of 1large combined cycle plants on  cother
systems should be monitored carefully. The additicns listed
above 1mply a total of 370 MW of combined cycle plant by
1988, While this type of plant has much to offer, the EPDR
is rightfully cautious in avoiding a sholesale commitment to
them until their long term reliability is proven.
Bangladesh should not be the location for field tests of
this nature.

Peat Fired Generation

There are extenszive deposits ot peat in the Faridpur-Khulna area.
Indications are that they would potentially suppert upto 200 MW for
AQ  years. Extraction of peat by labor intensive methods could also
provide much nesded employment. The plant would be an attractive
addition in the West Zone, which has no known gas reserves. The PEMP
has tested the effect of a 200 MW plant located 1n this region and
foungd that it could easity be integrated 1nto the systenm. fibout
700,000 tennes of dry peat would be required annually, The FPSHF
recommendad that a feasibility study be undertakern soon to establish
the true egxtent of the peat reserves, the economsic cost of extraction
and general parameter of a suitable generating plant. The need for a
pilot project should be included in the study.

0il Fired Generation

The PSMP concludes that gereration of electricity using o1l 1s most
unlikely to be economically attractive. The only exception of this
viewpoint would be if 01l were to be discovered in the Ray of REangal.

Nuclear Generation :

Bangladesh 1is a signatory to the Nuclear Non-Froliferation Treaty and
there would be no legal constrains on a nuclear power development., On
the basis of 12 and 15 percent discount rates, nuclear power will not
be sconamically attractive within the 20 year study horizon. The PSMP
concludes that the matter should be reevaluated later.

LPG, and Naptha

There are indications that enough of these fuels to generate 100 DBwh
per year may become available at an =conomic price by about 1987-88.
It is recommended by BMP that the possibility of using these fuels in
peaking gas turbines in the zone be investigated,
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RURAL ELECTRIFICATION SYSTEM TABLES OF PRUGRESS
LINE CONSTRLCTION PROGRESS REPOR)
AS OF MARLH 31, 1985
+ DESIBNATES | | MMEER OF FOLES MILESOF @ ML ODF 0 ML OF
PES NAE ) TYPE OF | ERECTED/ACRUIRED ! LINE P STMED ! PDE
CHANGED DPROGECT | MW RENO- | ENERBIZED  ©  CONGUMERS © COMSMERS
: ! CONSTN | YATION | PODNMEW ) TAKEN DVER
NOE OF PRS | : ] | ONEW ) REM- i CONSTRUC- | BY RER
! ! : L ODONSTN | VATION ¢ TION :
HDESIBRATES : ; : ! ! ! ]

CONSTRUCTION | : : ; : ! :

NDT STARTED : : ; : ] ; :
COMILLA-T USAID I 13574 718 54t 15 20639 1%
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SUMMARY OF GROWTH
in v
TOTAL CONSUMER CONNECTIONS AND KWH USAGE
by
BANGLADESH PALLI BIDYUT SAMITIES

‘m_-_«__———_._.——_-—.-—-—-—-.,._,_—-—«m.-.,—--a-n...”._.--y—.._,_m—-m_.m.«.--u-u«w—_..-_--......,._....._-._.--_.s_..-—.——--—-.—-—.;.._...——.g_.—,-.-—a-..._....-uw“____f--—“ﬂ_

Grantor / Samity Name Date Consumers Connected & Average KwH Usage Percent
E{’)efgized R N T T L N I N N N T T S N T S S S S N T I T I N N s e e T S T Tt s T e s o In:‘:rease
At 30.06.1983 06.83 to 12.84 At 31.12.1984 In Cons.
cons., KWH per Cons. Cons. KWH per
Cons. Added Cons
USAID
Dhaka PBS I 02/06/80 11,585 125.1 3,308 14,891 118.7 28 .5¢4
Tangail PBS I 19/10/81 3,696 328.5 3,967 7,663 153.3 107.33%
Comilla PBS I 01/01/81 8,057 58.5 4,949 13,006 83.8 £1.42%
Chandpur PRS 13,12,81 4,835 42.0 4,838 9,673 50.4 100.06%
Habiganj PBS 12,10,82 1,299 51.3 5,826 7,125 121.0 448 .50%
Moulvibazar PBS 26,06,81 4,639 82.2 3,211 7.850 137.4 69.22%
Pabna PRBRS I 09,01,84 1,975 70.5 3,582 5,587 66.0 181.37%
Pabna PBS II 06,01,83 1,720 53.3 4,693 A,413 Az .1 272.85%
Serajgonj PBS 14,04,81 6,287 8§5.1 4,027 10,311 54.9 64.01%
Jessore PBS I 29,06,81 5,735 100.8 3,025 8,760 68 .4 52.75%
Jessore PBS IIL 02,02,81 7,250 48 .7 2,605 9,855 46,1 35.083%
Rajshani PBS I 15,03,81 5,327 8l.6 4,25 9,583 G4.5 79.89%
Rajshahi PBS II 03,06,82 4,893 62.9 4,662 9,555 71.6 95.28%
USAID OVERALL 67,298 80.5 52,944 120,242 87.4 78.67%
KFAED

Rangpur PBS I 14,04,84 0 0 2,140 2,140 45,7 n/a

Shatkhira PRS 09,02,84 A 0 2,714 2,714 36.2 n/a

Feni PBS 16,02,84 ¢ 0 3,045 3,045 30.2 n/a

Mymensingh PRS 15,03,84 0 0 2,263 2,263 23.4 n/a

Dinajpur PBS 29,12,84 0 0 511 511 24.3 n/a

KFAED OVERALL 10,673 10,673 33.1 n/a
BANGLADESH OVERALL 67,298 63,617 130,915 N/A 94.5%%

Exhibit A



GROWTH IN IRRIGATION CONNECTIONS AND KWH USAGE
by
BANGLADESH PALLI BIDYUT SAMITIES

N . e o g et il AT " VR T WM WAD MM M S . OS)  wh  w Sw® oD W e " WOS  WD A WAL VM M G e D e R TRL e G R D O VR A ) e i Lt o EE S M WCP i St A AmS MCle - — " -] - —— o —— - T o ot > a2 e MR WD W S e w a w m

rantor Consumers Connected & Average KwH Billed Percent
PBS NAME R R R R R T R R R R T I T N S S R S SRS TS S SIS IS S SRS =SS Increase
At 30.06.1983 At 31.12.84 At 31.12.1984 In Cons,
DTW STW LLP AVE KWH DTW STW LLP OVERALL AVE KWH over
Co/MO Co/MO Period
ISAID
Dhaka PBS I 193 107 148 2075.1 222 198 158 578 1572.7 29.02%
Tangail PBS I 52 137 14 1684.9 26 421 34 551 524.7 71.43%
Comilla PBS I 30 63 70 892.6 59 123 98 280 1445 .7 71.79%
Chandpur PBS 6 0 72 334.9 8 4 133 145 2182.7 85.90%
Habiganij PBS - Q Q 1 45.0 3 16 4 23 1276.7 2300.00%
Moulvibazar PBS . 0 6 2 41 .6 0 11 0 11 280.9 37.50%
Pabna PBS I 1 10 0 360.8 22 130 0 152 1049.0 1081.82%
Pabna PBS II 4 37 0 458.1 12 87 5 104 568.4 153.6¢6%
Serajgon]j PBS 67 232 75 1067.8 107 4883 88 683 873.1 82.62%
Jessore PBS I 66 60 24 1886.5 89 218 30 337 1232.2 124.67%
Jessore PBS II 13 109 19 1053.9 23 2483 22 293 876.5 107.80%
Rajshahi PBS I 40 172 59 1500.0 71 449 70 590 965.6 117.71%
Rajshahi PBS II 14 80 5 788 .7 37 265 8 310 671.3 213.13%
JSATD OVERALL 486 1013 489 1346.2 743 2658 650 4,057 977 .3 104.07%
{FAED
Rangpur PBS I 0 0 0 0 2 1 0 3 n/a n/a
Shatkhira PBS 0 0 0 0 4 11 0 15 n/a n/a
Feni PBS 0 ¢ 0 0 2 7 1 10 n/a n/a
Mymensingh PBS 0 0 0 0 ’ 1 2 0 3 n/a n/a
Dinajpur PBS 0 0 9 ¢ 0 0 0 0 n/a n/a
{FAED OVERALL 0 0 0 0 9 21 1 31 n/a n/a
3ANGLADESH OVERALL 486 1013 489 1346.2 758 2679 651 4,088 n/a 105.63%

VOTE: DTW-—-Deep Tube Well, STW-Shallow Tube Well, LLP = L:i» Lift Pump.
Exhibit A
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SUMMARY OF GROWTH
in
DOMESTIC CONSUMERS BILLED AND AVERAGE KWH USAGE
by
BANGLADESH PALLI BIDYUT SAMITIES

srantor / Samity Name Date Consumers Billed & Average KwH Usage Percent -
At 30.06.1983 06.83 to 12.84 At 31.12.1984 In Cons.
Cons. KWH per Cons Cons. KWH per
Cons. Added Cons.
JSAID
Dhaka PBS I 02,06,80 7,492 28.6 4,352 11,844 34.4 58.09%
Tangail PBS I 19,10,81 1,592 31.6 3,908 5,500 31.0 245.48%
Comilla PBS I 01,01,81 5,578 22.0 3,349 8,927 24 .4 50.043
Chandpur PBS 13,12,81 1,784 23.0 4,209 5,993 28.0 235.93%
Habiganj PBS 12,10,82 477 25.9 3,822 4,299 29.6 801.26%
Moulvibazar PBS 26,06,81 1,756 38.8 4,334 6,080 28.2 246.81%
Pabna PBS I 09,01,84 599 20.2 2,971 3,570 30.8 495.99%
Pabna PBS II 06,01,83 542 27.3 3,199 4,141 30.9 339.60%
Serajgonj PBS 14,04,81 4,082 26.1 2,313 6,395 43.1 56.66%
Jessore PBS I 29,06,81 1,645 32.9 4,358 6,003 31.0 264.92%
Jessore PBS II 02,02,81 3,180 23.5 3,946 7,129 22.5 - 124.18%
Rajshahl PBS I 15,03,81 2,983 27.9 3,273 6,256 28.9 109.72%
Rajshahi PBS II 03,06,82 2,695 29.5 3,759 6,454 30.1 139.483
USAID OVERALL 34,805 27.2 47,796 82,601 30.2 137.33%
KFAED
Rangpur PBS I 14,04,84 0 0 643 543 29.8 n/a
Shatkhira PBS 09,02,84 0 0 1,356 1,356 24.8 n/a
Feni PBS 16,02,84 0 0 1,896 1,896 28.0 n/a
Mymensingh PBS 15,03,84 0 0 1,312 1,312 23.1 n/a
Dinajpur FBS 29,12,84 0 0 127 127 24.4 n/a
KFAED OVERALL 5,334 ' 5,334 26.1 n/a
BANGLADESH OVSRALL 34,805 - 27.2 53,130 87,935 29.96 152.65%

Exhibit A
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SUMMARY OF GROWTH
: in ,
SMALL COMERCIAL CONSUMERS BILLED AND AVERAGE KWH USAGE
by
BANGLADESH PALLI BIDYUT SAMITIES
Grantor / Samity Name Date Consumers Billed & Average KwH Usage Percent
‘At 30.06,1983 06.83 to 12.84 At 31.12.1984 In Cons.
Cons. KWH per Cons. Cons. KWH per
Cons . : Added Cons.
USAID
Dhaka PBS I 02,06,80 362 46.0 433 795 71.2 119.61%
Tangail PBS I 19,10,81 90 24.8 176 266 68.9 195.56%
Comilla PBS I 01,01,s81L 608 19.4 1,003 1,611 41.0 164.97%
Chandpur PBS 13,12,81 427 24.8 1,509 1,936 35.5 353.40%
Habiganij PBS 12,10,82 44 27.3 1,042 1,086 46.7 2368.18%
Moulvibazar PBS 26,06,81 155 33.6 360 515 37.1 360.00%
Pabna PBS I 09,01,84 349 21.1 505 854 37.3 144.70%
Pabna PBS II 06,0L,83 72 17.7 936 1,008 53.4 1300.00%
Serajgonj PBS 14,04,81 368 110.6 1,019 1,459 53.5 296.47%
Jessore PBS I 29,06,81 536 34.1 882 1,418 48 .0 164.55%
Jessore PBS II 02,02,81 886 26.2 703 1,589 30.0 79.35%
Rajshahi PBS I 15,03,81 322 35.5 320 642 54.2 99.38%
Rajshahi PBS II 03,06,82 210 40.0 1,076 1,286 39.9 512.38%
JSAID OVERALL 4,429 35.8 10,036 14,465 44.6 226.60%
(FAED
Rangpur PBS I ' 14,04,84 0 0 506 506 27.8 n/a
Shatkhira PBS 09,02,84 0 Q 470 470 39.1 n/a
Feni PBS 16,02,84 0 0 197 197 46.9 n/a
Mymensingh PBS 15,03,84 0 0 58 - 58 26.2 n/a
Dinajpur PES 29,12,84 0 0 5 5 21.9 n/a
(FAED OVERALL 1,236 1,236 26.1 n/a
SANGLADESH QVERALL 4,429 35.8 11,272 15,701 39,863 254.50%

Exhibit A



SUMMARY OF GROWTH
in
GENERAL POWER CONSUMERS BILLED AND AVERAGE KWH USAGE
by

BANGLADESH PALLI BIDYUT SAMITIES

—-——‘—_‘——nu-—-.-———-—u-——.—--._.m-—_———._-—._-——w_._--———-_m-..——-._-_——_--.«—__.-..-—.—-—-..._.-.--m.-—-.—a-—....-_....*—._.-—.m_-_~-au———_,

. —— — ot A o Tt e oy S 't e gy P VW T R D B P S W T Mk W W ves Se W ST S T T 0T
T e e L T L N N S N RN R E N R RS s ta am e = e e v it e —=

SAID
Dhaka PBS I
Tangail PBS I
Comilla PBS I
Chandpur PBS
Habiganj PBS
Moulvibazar PBS
Pabna PBS I
Pabna PBS II
Serajgonj PBS
J=ssore PBS I
J=ssore PBS II
Rajshahi PBS I
Rajshahi PBS 1T

SAID OVERALL

FAED
Rangpur PBS I
Shatkhira PBS
Feni PBS
Mymensingh PBS
Dinajpur PBS
FAED OVERALL

3ANGLADESH OVERALL

Date

02,06,80
19,10,81
01,01,81
13,12,81
12,10,82
26,06,81
09,01,84
06,01,83
14,04,81
29,06,81
02,02,81
15,03,81
03,06,82

14,04,84
09,02,84
16,02,84
15,03,84
29,12,84

Cons.

170

OO OOO

880

KWH per

Cons.

OO0 OO

1,941

Exhibit A

At 31,12.198

Cons.,

KWH per
Cons.

Percent

_Increase
In Cons.

e e o e o s i ot o D, e s S S S Y T T T T MY M T M m T = I I MR SIS I I A NS DN SN OmIIENINSTSEmDmo

1,146

2,026

4,839
10,087
1,802
1,676
1,782
1,861
1,786
1,467
1,768
2,729

1,641
971
706
570

0

1,225

2,707

n/a
n/a
n/a
n/a
n/a
n/a

130.23
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Flectrified Irrigation Fumps
Froiecied by KREER

BDG
Fiscal
Year 5.T.W., L.L.P. D.T.HW. Total Area irri Tons of
End -gated additional
June 30) {acres) grains
1985 4095 1105 1300 L500 225225 297360
198¢ £206 1475 1970 2850 I41303 361348
1987 8716 2352 27467 13835 479383 401488
1988 11542 114 664 18320 634788 485332
1989 143864 3882 45487 22835 791233 542556

1950 17420 4701 5530 274650 258073 423599
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The Rural Electrification Board (REB) has been the implementing agency
for AID Financed RE I and RE II since 1578, During that time REE has been
responsible, first with an expatriate advisor and since 1984 without an
advisor, for the procurement of 11% million dollars of AID Financed
commodities and technical assistance. The REE Frocurement Directorate has
demonstrated their ability to advertise for and evaluate bids to select the
best suppliers for gquality materials. They have a well established systean
of contracting and monitoring contract performance. In rcases where
suppliers have failed to perform according to contract, REB has been guick
to apply liquidated damages clauses which are standard in all contracts. @A
system of withholding the +final 10% payment of vouchers submitted by
suppliers uptil all terms and conditiens o+ the contract are satistied has
helped ensure that quality goods are received on a timely basis.

Fayment to materials suppliers and consultants are made under U5SAID
issued letters of commitment, except that the dollar costs of the
consulting contract are paid by a FRLC. REB has been quick to note any
discrepancies in vouchers submitted,

Because of the extensive experience gained during AID's RE I and II,
as well as other donor projects, REB is well gualified to continue project
implementation with the host country contracting method.
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Name of Country: Bangladesh Mame ot Project : Rural Electrification III

Number of Froject: 3BB-00670

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961, as
amended (the FAA}, I hereby authorize the Rural Electritfication III Project
{the "FProject") for the People’'s Republic ot Bangladesh (the "Cooperating
Country”") involving planned obligations of not to exceed Sixty Million
United States Dollars ($60,000,000) i1n grant funds over a five year period
from date of authorization, subject to the availability of +$unds 1n
accardance with the A.I.L. OYB/allotment process, to help in financing
foreign exchange and local currency costs tor the Froject. The planned
life of the Project is from the date of initial obligation until September
30, 1991.

2. The Project will enhance the rcapability of the Rural Electrifica-
tion Board (REB) to provide the technical, managerial and engineering
assistance required by rural electric cooperatives (FBSs) +to provide
reliable electric power to theilr customers on a cost-effective basis.

3. The Froiect Agreement (s} which may be negotiated and executed by
the opfticer{(s) to whom such authority i1s delegated in accordance with
f.1.0. regulations and Delegations of Authority shall be subject to the
following essential terms and covenants and major conditions, together with
such other terms and conditions as A.I1.D. may deem appropriate:

A Spurce and DOrigin of Commodities, Nationality ot Services

Except as A.I1.D. may otherwlse agree in writing:

{1) Commedities 4inanced by A.I.D. under the project shall have
their source and origin in Bangladesh or in countries included in A.I.D.
Geographic Code 941

(2) Except for ocean shipping, the suppliers ot commodities or
services shall have Bangladesh or countries included 1n A.I.D. Geographic

Code 941 as their place of nationality; and

{Z) Ocean shipping financed by A.1.D. under the project shall be
financed only on flag vessels of the United GStates, or Bangladesh.

b. Conditions Precedent to Disbursement

(1} fFrior to disbursement, ar to the i1ssuance of any commitment
documents under the Project Agreement, tor any purpose other than technical
assistance, the Cooperating Country shall furnish in form and substance
satistactory to A.1.D.:

{(a) A plan, to ensure ter the life of the Project, power generation,
transmission and substation capacity will be adeguate to meet the
forecasted load within each of the areas served by the Rural Electri-
fication Hoard (REB) under this project, and
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{h) A plan, by December 21, 1%9B& or such later date as AID may agree
in writing, to implement in phases the recommendations f{including
revised tariffs for PESs) of the Bangladesh Power Sector Tariff Study
{Funded by the United Nations Development Pregram) as agreed to by AID
and the BDG.

Covepants
The Cooperating Country shall covenant that:

(1) The Cooperating Country will continue to provide operating
support to project PBSs in accordance with a formula acceptable to AID.

{Z) The agreed to revised rate schedule (see C.P. 2a above) for PBSs
will permit the PBS5s to earn revenues sufficient to cover electricity
purchases, administrative expenses, depreciation, and interest and
principal repayment. The REB will alsp investigates the possibility of
utilizing a portion of the depreciation fund to offset payments of interest
and principal.

(3} The CLCoeaperating Country will properly operate, maintain, and
repair the main 132/33 KV trancsmigsion lines, the 33 KV sub-transmission
lines including rights of way, and the substations which service PBSs
developed or improved under this or predecessor projects.

(4) The Cooperating Country, in particular the Fower Development
Board (FDB) and the REB, will conduct continual coordinated load forecas-
ting ¢o as to ensure the adeguate distribution of power to PBSs served by
the Project but to avoid overloading of grid stations.

(&) The Cooperating Country shall cause PDE to use REEB construction
standards in building any new distribution lines in RER designated areas of
operation.

4. Waivers.
The following waiver i1s approved, based upon the
justifications set forth in the Project Paper Supplement:

a) Pursuant to Sections 11¢{a) and 124{d) ot the FRA 1 hereby
waive the requirement that the Cooperating Country provide 25 percent of
the costs of the Project, on the ground that Bangladesh is a Relatively
Least Developed Country, but will nonetheless contribute 24 percent of the
tosts of the Project.

Charles ¥, Greenleat Jr.
fissistant Administrator
Asia, Near East Bureau
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ANNEX 1

(Flant)

Line Materials & Transtormers

Substations (16)
Substation Transformers
Line Construction
Substation Construction
Local Consultants
Building Construction
Inflation

Subtotal:

Support Commodities

Workshop Egquipment

Training Equipment

Crane for Khulna Jetty

REB Office Equipment {Lift)

Subtotal:

Technical Assistance

Expatriate Consultants
Training in the U.5,
Evaluation

Studies and Audits

Subtotal:

RER Operating Expense

detty at kKhulna

REB Overhead

System Engineering
Transportation and Insurance
In-country training

Subtotal:

V. Contingency

Grand Total:

Source:

NRECA/G%L

{spares)

FAGE 1| OF 4
FINANCIAL PLAN
{In thousand US$)
» alb Funds 1 BDG Funds @ Tota!
i FX i LE i LE :
R b o e it
35,000 (517 42,517
3,200 3,200
1,000 1,000
2,950 2,850
40 0 40 (:)
1,262 1,262
£ 730 736G
4,038 4,038
43,238 12,459 55,697
5 100 178
S0 100 150
35 35
400 400
88z 200 1,082
9,810 2,400 12,210
500 - 500
540 - o440
200 - 200
11,050 2,400 50 13,450
357 , X587
£89 689
395 395
3,190 3,190
500 500
5,131 5,131
2,430 1,510 3,940
37,600 2,400 19,300 79,300
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ANNEX 1

FAGE 2 OF 4

COST OF MATERIALS FOR 17 AID SUFPORTED PBS'S 3534 LINE MILES

Material/Fguipment

Treated Wooden Pole,
Anchor Log, etc.
Pole, Line Harduare
Cenductor Bare
Conductor Insulated

C&F Price in US% (Inm

000s)

Insulator (FPin, Suspension &% Spocl Type!l
Conductor Accessories
S5teel Guy and Ground Wire

Connector

Distribution Transformer 1|

Sectionalizing Devices

01l Circuit Recloser

Voltage Regulator

Street Lighting Eguipment

Watthour Meter 10

Watthour Meter 30 and Metering Transtformer

Line Tools
Test Instrument
Fole Trailaor, Crane,

Category of line

11/76.35 KV # 4/0 ACSR
Neutral 1/0 ACSR
11/6.35 EV # 1/0 ACSR
Neutaral # 3 ACSK
&£.25 KV # 1/0 ACSKR
Neutral 1/0 ACSK

6.35 KV # 3 ACSR
Neutral # 2 ACSK

230 Volt Lines

Total:

Substations

Substation Transformer
{Spares)

Unassigned Materials
Inflation Factor

Crossarm,
10,530
2,974
5,320
{XLFE) 3,850
673
4460
350
345
10 S,4466
1,515
7035
55
30
§,354
945
315
250
Forklift etc. 145
Total: 35,000
USAID PHASE 111 PROJECT --
LIME CONSTRUCTION BY CATEGODRY
Hileage Cost {(US % in 000s)
350 miles 3,446
3 Phase
70 miles 0,693
350 miles 3,400
{1 Fhase
1760 miles 17,430
1004 miles LT 10,031
3534 miles $35,000
1é 3,200
1,600
4,038
$43,238

Source: NRECA
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RE 111 TECHNICAL ASSISTANCE

RE 111 Supplesental 86-B7: Eal. Reg. KE II1 87-91 ! Total KE 111 Reg.

\
H
Position i
)
'
'
H

Staft Months © Est. Pecunt iStaff Months! Est. Asount iStaff Months: Est. Psount

Tean Leader 0 0 48 576,000 48 576,000
RER Fin. Adv./Ade. Gfficer 18 216,000 3o 432,000 o4 648,000
Manageaent Advisor 0 0 48 376,000 4 576,000
Manayesent Advisor 0 0 3 432,000 36 432,000
Instituticnal Training Advisor 0 0 43 976,000 48 576,000
Technical Training Advisor 16 216,060 3k 432,000 i) 648,000
HMaterial Management Advisor 18 216,000 R 132,000 A 648,000
PBS Finance Advisor g 0 3 432,000 3 432,000
PBE Finance Advisor 12)# 0 b 412,000 ) 432,000
Systes Dperations Advisor 0 0 b 432,000 3b 432,000
Systes Operations Advisor 18 216,000 30 340,000 48 576,000
Engineering Advisor 0 0 43 576,000 48 76,000
Gist. Planning Engineer 0 0 3 432,000 36 432,000
Const. Design Engineer 0 ¢ 36 432,000 3 432,000
Substation Const. Advisor 1B 216000 18 216,000 3b 432,000
Construction Advisor 0 0 48 576,000 48 576,000
Construction Advisor 0 0 b 432,000 3b 432,000
Construction Advisor 12 144,000 y2) 288,000 36 432,000
Construction Advisor 12 144,000 2% 288,000 34 432,000
Maintenance/Systes Operation
fdvisor 0 0 3 432,000 3 432,000
Short Tera Specialists 0 0 24 288,000 yL) 268,000

TOTAL FIELD: 114 1,368,000 Tab 9,072,000 870 $10,840,000
Hoee (ftice 0 0 160 540,000 160 540,000
Logistic Support 203,000 203,000
Allowance for Inflation 852,000 892,000
PSR Agreesent - - - 75,000 - 75,000

GRAND TOTAL: 114 1,368,000 16 $10,842,000 1,030 $12,210,000

+ Provided in Short Ters Sperialist Staff Moaths of present Rgreement.



k1D
Construction Coasodities
Technical Assistance
Support Comepdities
Intlation
Lontingency

TOTAL:

L
{onstructien
Support Comendities
Technical Assistance
RER Operating Expense
Contingency

TOTAL:

Source: REB

AEY ]

FAGE 4 OF 4
Table 1.4
ESTINATED AWMUAL EXPENDITURES (in US$000s)
FY 1986  FY 1987 FY 1988 FY 1989 FY 1330 EY 1591 Total
7,000 10,000 10,000 10,000 3,200 40,20
W 205 IS 3k 2,855 701 13,09
72 T2
S0 4,000 1,00 1,03 S0 4,08
1,000 1,000 2,000
U2 9,55 15475 M7e6 A9 5,307 60,000
155 1,000 4,000 4000 3000 12459
100 100 0
2 12 12 12 Z 50
L1000 1,100 L10 1,100 5,131
500 80 50 1,460
1,302 2,12 542 5512 42 19,30
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Sole Source Procurement
Initialed by & o
Waiver Control No. ANE/86/6/18/338-0070

ACTION MEMORANDUM FOR THE ADMINISTRATOR

FROM: AA/ANE, Charles@;éenleaf, Jr.

SUBJECT: BANGLADESH - Rural Electrification IIT (388-0870)
Request for Waiver of Competition in the Procurement
of Technical Services by Host Couniry Contract

Problem: The Administrator is regquested to approve a waiver of
competition to permit negotiation with a single source, the
National Rural Electric Cooperative Association, to provide
technical services for the Bangladesh Rural flectrification III
Project {323-9070) under an AID financed Bhost country contract,
pursuant to Handbook 11, Chapter 1, Sections 2.4.2.a.5. Action
by the Administrator is required because the estimated value of
the procurement exceeds $1 million.

(a) Cooperating Country: Bangladesh

(b) Authorizing Document: Project No. 388-0070

{c) Project Name: Rural Electrification III

(d) Nature of Funding: Grant

(e) Description of Services: Technical and managerial services
to the Rural Electrification Board
for implementation of the Rural

Electrification Program.
(£) Approximate Value: $13,500,000
(g) Source/Origin: U.S.A.

Background: The first AID-financed host country contract between
the Bangiadesh Government Rural Electrification Board {REB) and
the American joint venture cf the Naticnal Rural Electric
Cooperative Association and Commonwealth Associates, Incorperated
(NRECA/CAI) was signed in March 1978 for the Rural
Electrification-I p-oject (RE-I, No. 388-0021). Under this
contract, NRECA/CAl provided services on all aspects of project

bil8by
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planning and implementation including electrical distribution
system design, construction, operation and malintenance,
institutionai development, ¢ovelopment of electric cooperatives,
power use programs and training.

The NRECA/CAI joint venture team was initially selected through
the competitive process to carry out th: feasibility study for the
RE-I1 project. The predecessor provision to the current Section
2.4.1.2 of Handbook 11, Chapter 1, allowed for non-competitive
selection of a consultant for follow-on work in cases in which the
firm had already been selected competitively for the feasibility
study, provided the Commerce Business Daily advertisement and the
Request for Proposal noted the possibility of additional work,
Since these requirements of Handbook 11, Chapter 1 were satisfied,
NRECA/CAI was awardad the subsequent technical assistance contract
for RE I non-competitively.

e

vst 1981, the Rural Electrification II Project (No.

54} was authorized to continue the development ot rural

irication in Bangladesh during a six year period (1981 to
\ince .he RE II implementation period overlapped RE 1
1934), a waiver of competition to permit negotiation with

e source (NRECA/CAI) was requested and approved (Waiver

No. ASIA/81/G/16/388-0054).
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Discussion: The rural electrification program in Bangladesh is
patterned after the program developed by the Rural Electric
Authority (REA) in the United States. The use of rural electric
cooperatives (PBS's) has been adopted to provide electric power
services to rural Bangladesh. The NNECA technical assistance (TA)
team has been instrumental in instituting such a system because of
their many years experience with tural electric cooperatives in
the U.S. and developing countries.

The rapid growth of the PBS's to date has been primarily
sccomplished through the efforts of the TA team. In just eight
years, some 20 P3S's out of a total of 33 are successfully
functioning. The remaining 13 PBS's are in various stages of
Q@V@*mevxf. The success of the program can hest be judged by the
xtent to which other donors are providing funding to this
aCLiVlty. Since AID oega* the program in 1978, tne World Bank,

Kuwait, Canada, Denmark, Finland and the Asian Development Bank
have come forth with qudncing for the expansion of rural

electri catioh. Most donors, the World Bank and Canada in

ve pointed to the e=xcellent TA services provided by
primary reason for the level of success of rural
n to date. Since the inception of the RE pregram in
D has provided funding for all of the TA services
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required for this activity. The coordination of the donors on
this issue has been excellent and the use of only one TA team has
avolided the pitfalls associated with advisory services provided by
multiple consultants. NRECA has thus besn essential to the
institutional development of REB and the PBS's. The technical
specifications adopted for Bangladesh are patterned after those
established by the REA and have proven to be very successful.
Training has been a major focus of NRECA during the past eight
years, and both U.S., and in-country training activities have
focussed on preparing the REB and PDS staff to provide electric
utility services through cooperatives. NRECA's predominant
capability in the use of rural electric cooperatives i1s recognized
by the donor agencies.

A strong organizational bond has developed between REB and NRECA
due to this long association and the sincere effort on the part of
NRECA to transfer the managerial and technical expertise required
for the »operation of an electric utility. REB has requested that
thie services of NRECA be continued for the duration of the RE III
project, which is a strong indication of the BDG's satisfaction
with the services they have been Teceiving from the consultant.

This waiver would apply only to services to be provided by NRECA,
not to the joint venture of NRECA/CAI. The engineering services
which have been provided by CAI can be provided by other firms.

In this case the Mission is asking NRECA for a subcontracting plan
for these services of which at least 20 percent are to be
furnished by minority firms, thus supporting Gray Amendment
purposes.

Justification and Authority: Handbook 11, Chapter 1, Section
2.4.2.5 a provides that competition in the procurement of services
may be waived and negotiation with a single source authorized when:

"Adherence to competitive procecdures would result in the
impairment of the objectives of the United States
foreign assistance program or would not be in the best
interest of the United States."

The RE-11II Project, like the predecessor RE-I and RE-II Projects,
adopts the American model c¢f rural electric cooperatives as the
basis for design and operation of the PBS's in Bangladesh. The
other several donors and the Bangladesh Government have agreed to
fund the expanded rural electrification program in Bangladesh in
large part because the NRECA consultants have consistently
demonstrated the management and technical expertise necessary to
introduce and develop the REA system of rural electric
cooperatives in Bangladesii. The NRECA staff thus have the
specialized skills required to apply the electric cooperative
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model to rural Bangladesh and are recognized as predominant
experts by both the BDG and the donors. The BDG has requested
that NRECA continue to provide TA for the life of the RE-III
contract, and any disruption in the continuing relationships which
have been established could endanger the progress which has been
made. Adherence to competitive procedures would cause disruption,
even if the award were eventually made to NRECA. Such a
disruption would impair the objectives of the foreign assistance
program.

Recommendation: That you approve a waiver of competition to
permit the Rural Electrification Board of Bangladesh to procure
the required technical and managerial services for the Rural
Electrification III project on a sole source basis from NRECA.
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ANNEX J
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