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MEMORANDUM TO THE EXECUTIVE DIRECTORS AND THE PRESIDENT

SUBJECT: Performance Audit Report on Bangladesh
Third Rural Electrification Project (Credit 2129-BD)

Attached is the Performance Audit Report on the Bangladesh Third Rural Electrification Project,
prepared by the Operations Evaluation Department (OED). The project was supported by a loan of
US$105 million, which became effective on April 15, 1991 and closed on December 31, 1999, US$2.3
million being canceled.

The project objectives were to substitute electric power at least cost for imported petroleum
products; and strengthen the performance of the Rural Electrification Board and the system of rural
electricity cooperatives. These objectives were to be achieved by establishing 4 new cooperatives,
intensifying the networks of 7 existing cooperatives, expanding the area covered by 5 other previously-
established cooperatives, renovating 850 km of power lines to be handed over from parastatals, and
building new facilities at the Rural Electrification Board.

The project's objectives were consistent with the strategy of the Borrower and the Bank, and they
addressed unfinished business from two previous projects, particularly the need to improve the financial
performance of the cooperatives and the Rural Electrification Board. The project was less relevant for
reducing rural poverty; this was not an explicit objective.

Almost all of the project's original targets were amply exceeded. The number of consumer
connections and the length of line handed over by the parastatals were respectively 167 percent and 642
percent of the appraisal estimate. As planned, performance-based remuneration was introduced for the
management of the rural cooperatives. However, systems losses and collection rates did not meet the
target, so that the financial viability of the cooperatives did not improve as much as intended.

The economic rate of return was 95 percent, compared to 34 percent at appraisal. Compared to
other countries, Bangladesh is a cost-efficient supplier of rural electricity. It compares favorably in terms
of the cost of distribution lines, the cost per consumer connection, the number of connections per
kilometer of energized line, the level of power system losses, the collection rate, and the retail markup on
electricity sales.

The overall program of rural electrification-going beyond the project-faces shortcomings.
Poorer households are not being connected: although 49 percent of villages are linked to the grid only 10-
15 percent of households receive electricity from this source. In 2000, 63 percent of the cooperatives
failed to cover their operating costs (including depreciation). The performance of the program will be
enhanced if the government takes a firm line with the parastatals who sell electricity to the cooperatives:
by pushing for the transfer of lines with a higher proportion of industrial and commercial connections;
and encouraging the growth of independent power suppliers.

This document has a restricted distribution and may be used by recipients only in the performance of their
official duties. Its contents may not otherwise be disclosed without World Bank authorization.
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OED concurs with all of the ratings in the implementation completion report. The project's
outcome is rated highly satisfactory, based on the success in meeting targets and various measures of
economic efficiency. Sustainability is rated as highly likely, based on the soundness of the cooperative
model and the prospects for continuing progress with line takeovers and supply diversification.
Institutional development impact is rated as high, owing to the introduction of performance-based
remuneration and the success in training large numbers of private wiremen and linesmen. Bank
performance is rated highly satisfactory, particularly in view of the concerted effort to pursue sector
reform and the success in helping to push through the ambitious program of line takeovers. OED also
rates Borrower performance highly satisfactory, acknowledging the high standard of financial reporting
and monitoring that has been achieved.

Experience with this project confirms a number of OED lessons. First, the success of this project
(and its two predecessors) must be attributed in part to the availability of a tried and tested model: the
master plan developed in 1978 was strengthened by technical assistance from the National Rural
Electrification Cooperative Association, a U.S. agency with a solid record dating back to the 1930s.
However, even with a sound master plan, the projects would not have succeeded in the absence of long-
term commitment by government: this is the second lesson. Third, the unique division of labor in the
Bangladesh system of rural electrification is worthy of note: the cooperatives handle consumer services
and operational aspects; the (apex) Rural Electrification Board performs a quasi-regulatory function, and
provides finance, technical inputs and training; and the private sector carries out construction. This is a
promising model, noteworthy for its transparency and the quality of performance monitoring.

Fourth, the feasibility of serving poorer households needs to be more carefully researched. It is
possible that, even in a densely populated country where the majority of the population lives in rural
areas, there will be a tradeoff between coverage of the poorest households and the financial performance
of the cooperatives supplying them with electricity. Also, poorer households that are capable of paying
domestic electricity tariffs may, nevertheless, be cut off from grid supply because they cannot afford the
upfront costs of connection and house wiring. There may be a case for providing a targeted subsidy to
cover these one-time costs.

Attachment
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Preface

This is a Performance Audit Report (PAR) of the Bangladesh Third Rural Electrification Project,
for which Credit No. 2129-BD in the amount of US$105 million was approved on May 1, 1990.
The loan was closed on December 31, 1999, eighteen months behind schedule. The final
disbursement took place on June 14, 2000, and US$2.3 million was canceled.

The PAR presents the findings of a mission by the Operations Evaluation Department that visited
Bangladesh in January 2001. The report is mainly based on interviews with, and data supplied by,
officials of the Government of Bangladesh, project staff, beneficiaries, and Bank staff. The
cooperation of these persons is gratefully acknowledged. In addition, the PAR draws on the staff
appraisal report, implementation completion report, and other studies.

Following standard OED procedures, copies of the draft PAR were sent to the relevant
government officials and agencies for their review and comments but none were received.
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BACKGROUND

The Bank's Record

The Bank's experience with rural electrification has been at best a qualified success. Since 1984,
13 Bank-supported rural electrification projects have been completed, of which 54 percent were
rated either satisfactory or highly satisfactory.' This is a lower rate than for the energy sector
overall (65 percent) and for Bank projects as a whole (68 percent).2

The Bank's corporate strategy has been cautiously supportive of rural electrification. A 1974
policy paper distinguished between the economic and social justification. Where there are a
number of villages ("not too widely scattered") with a clear demand for electricity, and there is a
diversified consumer mix (industry and commerce, as well as farms and households), the
economic rate of return may exceed the opportunity cost of capital. But often estimated economic
returns are not high enough to justify the project, "making it necessary to examine social aims
and unquantifiables." The 1974 paper noted that the "social" benefits-broadly construable as
improvement to the livelihoods of low-income households-tend to be smaller for rural

electrification than for alternative projects, because:

"(a) electricity is not a basic necessity, and water and health projects, for example,
deserve a greater social weight; (b) alternative sources of light and energy, though
generally inferior, are available even in the poorest regions; and (c) water, education,
health and transport projects for example, arguably have larger unquantifiable
benefits."3

In assessing implementation of the 1974 policy, OED noted that the Bank has tended to be less
cautious in justifying rural electrification projects than the policy advocated. The report found
that "expectations for productive use of electricity and related job creation have proved
unrealistic where other prerequisites of development were absent." The evaluation concludes that
"future projects should not be allowed to appeal to vague and generally unsubstantiated benefits
such as improving the lives of the rural poor."s

The Experience of Bangladesh

Progress with rural electrification in Bangladesh has depended primarily on three institutions, the
Rural Electrification Board (REB), the Bangladesh Power Development Board (BPDB), and the
Dhaka Electric Supply Authority (DESA). BPDB is responsible for electricity generation,
transmission, and distribution, except in areas served by REB. REB is responsible for the
construction of rural electrification schemes and organizing prospective consumers into semi-
autonomous cooperatives, which buy electricity from BPDB and DESA and distribute it to their
consumers. REB does not generate electricity and therefore its operating performance is
constrained by the performance of BPDB and DESA. BPDB runs 23 percent of power

1. This does not include 10 rural development projects in Northeast Brazil where rural electrification was a component
(see Annex Table 1).

2. FY1991-2000 average ratings.

3. "Issues in Rural Electrification" (Report No. 517), July 24, 1974, p. vi.

4. "Rural Electrification in Asia: A Review of Bank Experience" (Report No. 13291), June 30, 1994, p. ii.

5. Ibid., p. iv.
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distribution lines and DESA, 2 percent, with the remaining 75 percent being operated by REB
and its cooperatives; the power market shares of these three utilities are respectively 35 percent,
47 percent, and 18 percent.

The government's rural electrification initiative dates back to the mid-i 970s, at which time it
decided to extend the public supply of electricity to rural areas in order to improve the quality of
life of the rural population and stimulate economic growth through the development of
agriculture and small-scale agro-industries. REB was created in 1977. In 1978, it developed a
master plan with assistance from a U.S. agency, the National Rural Electrification Cooperative
Association. The plan envisaged country-wide rural electrification in five phases by the year
2000, involving the creation of 62 cooperatives, which would be subject to supervision and
control by REB, the lending and construction institution.

The first two Bank-supported projects contributed to Phases II and III of the master plan, and
were approved in FY1982 and FY1986; at completion, they were rated satisfactory by OED. The
actual cost of these two projects was substantially less than expected, enabling surplus funds to be
used to include additional areas. Two drawbacks were noted. First, most of the cooperatives ran
into financial difficulties, undermining REB's cash flow. Second, the system was characterized
by low load factors and high consumption at peak demand hours, placing a strain on the regional
supply system. It is against this background that a third project-the focus of this audit-was
approved in FY1992.

RELEVANCE

OED Definition "The extent to which the project's objectives are consistent with the country's
current development priorities and with current Bank country and sector assistance strategies
and corporate goals. "

The project was fully consistent with the long-term strategy of the borrower. The constitution of
Bangladesh asserts the right of all citizens to have access to electricity and the government has
pledged to connect the whole population (the deadline having now been extended to 2006). When
the project was prepared in the late 1980s, the government was concerned that the unreliable
power supply was constraining economic growth; only 8 percent of the population had access to
electricity. Bangladesh's very high rural population density (511 persons per square kilometer in
1991) makes rural electrification easier to justify economically than is the case for many other
countries.

The project was consistent with the Bank's 1974 policy paper, and with the country assistance
strategy. However, if relevance is assessed in terms of today's corporate strategy (as the
completion reporting guidelines require), the project would not score particularly highly: there are
many other initiatives which address the Bank's overarching mandate of poverty reduction more
squarely. There are other objections. First, the targeting of areas for cooperative formation is top-
down, not community driven. Second, the selection of districts to be included in the third project
bore no relation to poverty criteria-even though, in principle, it would have been possible, first,
to select areas where there was an economic justification for expanding rural electrification, and,
second, to pick out a subset of the poorest areas, thus balancing efficiency and equity criteria.

The project's objectives do not make any promises about reducing poverty; but the completion
report cited at some length the results of a USAID-funded "impact" study-conducted at
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midterm-which claims that "rural electrification has been eradicating poverty."6 This study is
based on cross-section rather than panel data. It compares electrified and non-electrified
households, controlling for the size of landholding. It is shown that electrified households are
better off than non-electrified counterparts with a similar amount of land. The study infers that the
difference in income between the two groups is attributable to electrification. This argument is
flawed. First, the control variable is inadequate: landholding is a very imperfect guide to income,
particularly in a country like Bangladesh where there is a sizeable rural non-farm economy.
Second, the difference in income between electrified and non-electrified households could be
ascribed to a number of factors other than electricity. In the absence of panel data it is difficult to
draw any firm conclusions about the impact of electrification.

This is not to deny however that rural electrification may be a powerful force in improving the
quality of rural life: even if it does not convincingly demonstrate the impact on poorer
households, the USAID report points to several areas where villagers, in general, stand to
benefit.' In Bangladesh, more research is needed to examine how benefits were distributed, or if
the poor became better off in absolute terms.

The project's objectives (Box 1) were relevant in terms of responding to the unfinished business
of the two previous projects. The need to improve the financial performance of the cooperatives
and the Rural Electrification Board was a major concern of the project. The project design
actually improved over time, the takeover of lines from the parastatals becoming more systematic
than was planned. The original list of line handovers allowed for the preservation, by the
parastatals, of pockets of prime consumers. This was modified during the project to allow for a
more rational demarcation of REB service areas, leading to a 20 percent saving in network
development costs and better management of operations.

6. REB/NRECA, A Socioeconomic Impact Evaluation of the Rural Electric Program in Bangladesh, February 1996,
Volume I, Chapter 8, paragraph 1.

7. In commenting on the draft audit report, the Region alluded to several benefits worthy of note: increase in the
cultivated area following introduction of electric-pump irrigation, commercial enterprises benefiting from longer
working hours (leading to greater employment), positive impact on education of children due to longer study hours,
improved information access owing to television, refrigeration of vaccines and medicine, and improved security from
better street lighting.
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Box 1. Project Objectives and Description (Credit 2129)

Objectives

The main objectives are to:

* Substitute electric power at least cost for imported petroleum products
* Strengthen the performance of the Rural Electrification Board and the system of rural electricity

cooperatives.

Sub-objectives are:

* Expand existing distribution networks to unserved areas
* Rehabilitate distribution systems to be taken over from the parastatals, Bangladesh Power

Development Board and Dhaka Electric Supply Authority
* Reduce system losses
* Improve the cooperatives' financial viability and institutional performance.

Description

* Establish 4 new cooperatives (Manikgang, Comilla, Dinajpur, and Cox's Bazaar), including
construction of their initial networks and facilities

* Intensify the networks of 7 existing cooperatives financed by IDA under the First Rural Electrification
Project (C1262)

* Expand the area covered by 5 other previously-established cooperatives
* Renovate 850 km of power lines to be handed over from parastatals to cooperatives
* Build new facilities at the Rural Electrification Board, including office building, workshop, and

warehouse.

Source: ICR

Within the rural electrification rubric, were there other, more relevant, options? Probably not. The
completion report notes that, "At the time of appraisal of this project alternative non-grid supply
options (such as solar home systems) were generally not competitive with grid extension
(particularly in the project areas) and hence preference to electrify the areas identified by grid
extension alone was justified."' In particular, there was a much larger gap in 1990 between the
cost of electricity from small diesel generators and from the grid, a gap that has subsequently
narrowed in favor of off-grid options (the rising international price of diesel oil having been more
than offset by improved technical efficiency).

Despite the caveats about likely poverty impact, OED rates relevance as substantial.

8. Implementation Completion Report (No. 20615), June 27, 2000, p. 2.
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EFFICACY

OED Definition "The extent to which the project's objectives were achieved, or expected to be
achieved, taking into account their relative importance. "

Table 1 shows that by the end of the project almost all of the original targets had been amply
exceeded. Particularly striking is the number of connections achieved and line handovers, these
being respectively 167 percent and 642 percent of the appraisal estimate. Data supplied to the
audit mission suggest that the record by the end of the project was even better than the
completion report indicated, with improvements continuing after the project. Lower than
expected prices made it possible to expand the project's physical achievements. Installation of
capacitators in the distribution system improved the power factor to 95 percent; the loan covenant
indicated that this should be 90 percent or greater.

Table 1. Performance Indicators

Expected Actual

SR190ICR REBO RESB
SA,190 To Dec 1999 To Dec 1999 To Nov 2000

N of consumers connected 160,160 429,181 740603 895,638

Residential 129,653 356,857 624,965 754,931

Commercial 21,986 45,875 75,628 94,162

Irrigation 5,642 9,367 21,899 24,708
Industrial 2,879 10,454 16,286 19,730
Other 6,628 1,825 2,107

N of substations constructed

New 18 20

Augmented 6
Renovated (taken over) - 7 b

Construction of primary lines (km) 6,035 6,239 5

Construction of secondary lines (km) 3,015 3,572

Renovation of lines transferred to 850 6,307 b

cooperatives
System losses (cooperatives) 15% 18.1% 18.8%c 16.9%d
Collections (cooperatives) 98% 93.8% 939%c

Source: p. 53. SARS Annex 7C, ICR; audit mission.

a. Data given to audit mission in January2001. (b) Not updated. (c) Mean for June 1998 to June 1999. (d) Mean for Nov
1999 to Nov 2000. Note. This table refers only to the 15 cooperatives covered by the Bank project.

The substantial increase in the number of industrial connections introduced a number of large-
scale, solvent consumers which, in principle, should have helped to improve the finances of REB.
The rationalization of the cooperatives' service area (elimination of parastatal pockets) meant that
consumers were no longer able to avoid paying their bill by giving bribes to the parastatals. The
network losses of handed-over lines were reduced from 3 0-50 percent to 15-20 percent.

A serious attempt was made to improve cooperative management by introducing a system of
performance-based remuneration, contributing to the project's institutional development goals.
The audit confirmed that there were cases where salaries had been cut when performance was
poor. Another factor contributing to the institutional development objective was REB's training
of local linesmen and wiremen, and use of local consultants, creating a skills base that would
serve for future works. REB's training of linesmen increased from 300 per year in 1995 to about
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1,000 per year in 1999. This helped REB recruit the staff needed to carry out the takeover of
facilities transferred from the parastatals.

Nevertheless, as Table I shows, overall systems losses and collection rates remained shy of the
appraisal target, indicating that the financial viability of rural electrification remained problematic
at the project's end. It is reckoned that half of the system losses are the result of technical defects,
the other half arising from theft. The system's financial viability is not entirely within the control
of REB, being influenced by the tariff and the cooperatives' dependence on the parastatal
electricity suppliers. The bulk purchase tariff is lower than the long-run marginal cost of
supplying electricity; and the tariffs that cooperatives set their consumers (which are separately
negotiated, varying from one cooperative to the next), do not cover finance charges. Since 1996
the cooperatives have been hard hit by load shedding-most of which is concentrated in the
poorer northern and western regions where many of the least viable cooperatives are located.
Although the cooperatives pay their bulk purchase bills on time (unlike many urban consumers),
suppliers give preference to towns. Because they are unable to guarantee an uninterrupted power
supply to their consumers, the cooperatives have less leverage over persons failing to pay their
bills. Also, owing to the demand profile of the cooperatives, load shedding carried out in the
evening hours leads to increased technical losses.

Because the project was highly successful in meeting its objectives, OED rates efficacy as high.

The project's achievements need placing in the context of the program as a whole. The project
did not outperform the program: Annex Table 2 shows that growth indicators for the 15
cooperatives included in the project were roughly comparable to those for all 57 cooperatives in
the program. Project and program suffer from the same shortcomings. Although 49 percent of the
villages in Bangladesh have now been connected to the grid, only 20-25 percent of rural
households have grid supplies.9 It is reasonable to assume that the poorest are to be found among
the households that are not electrified; many are unable to cover the cost of connection and house
wiring (an up-front fee that cannot be paid in installments).

Also, in 2000, 63 percent of the cooperatives failed to cover their operating costs (including
depreciation). In 1997, the first (and largest) cooperative, Dhaka-1, accounted for 55 percent of
the operating surplus deriving from the 54 cooperatives then in commercial operation. By 1999
(reflecting the adverse impact of the takeovers on the system's finances), Dhaka-1 's operating
surplus stood at 147 percent of the aggregate for all (59) cooperatives. Thus, the cooperative
system is still to become financially viable; and the evidence suggests that its eventual viability
will derive from a very narrow base.

EFFICIENCY

OED Definition "The extent to which the project achieved, or is expected to achieve, a return
higher than the opportunity cost of capital and benefits at least cost compared to alternatives."

The completion report estimates the economic rate of return at 95 percent, compared to 34
percent at appraisal. Even when benefits are reduced by one-half, the rate of return is a highly
acceptable 24 percent. This suggests that cooperatives in poorer areas with a less diversified
consumer mix and lower overall demand may still be economically viable. OED found the
methodology of this analysis convincing and did not make a separate estimate, focusing instead
on other efficiency indicators. First, Table 2 examines what REB pays to build distribution lines

9. Based on data supplied by Chrisantha Ratnayake on May 18, 2001 (See Annex A, Table A3).
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compared to agencies in other countries. In dollar terms, there is enormous variation between the
five countries considered: Bangladesh is located in the bottom or near the middle of the range,
depending on which data source is used.

Table 2. Cost of distribution lines, US$/km

Bangladesh Pakistan Philippines Laos USA

Single phase

OED, 1994 NA NA NA NA NA

ESMAP, 2000 3,060 NA 5,690-6,770(c) 4,520-6,370 10,440-15,280d

Audit, 2001 6,914 NA NA NA NA

Triple phase
OED, 1994 12,500- 3,8 0017 ,500b NA NA NA

ESMAP, 2000 6,090 NA 9,680-13,020- 8,650 14,600-22,41Od

Audit, 2001 10,768 5,354 NA NA NA

Sources: OED, Rural Electriication in Asia (Report No. 13291), World Bank, 1994 ESMAP, Reducing the Cost of Grid Extension for Rural Electrification (Report
No. 227100), World Bank, 2000; Information given to audit mission by Rural Electricity Board (Bangladesh) and Water and Power Development Authority
(Pakistan), January 2001.

NA Not applicable. (a) Large conductor; (b) Large conductor/Small conductor; (c) Range, three separate sources; (d)
Range, two separate sources.

Tables 3 to 6 examine other efficiency indicators, but the comparison is limited to Bangladesh
and Pakistan (where another project was audited simultaneously). Pakistan's system of rural
electrification is not cooperative-based: generation, transmission, and distribution are handled by
the Water and Power Development Authority, a parastatal serving both urban and rural areas.
Bangladesh emerges as the more efficient operator: the cost per consumer connection is lower,
there are more connections per kilometer of energized line, power system losses are lower,10

collection rates are higher, and the retail markup on electricity sales is lower. OED rates
efficiency as high.

10. In 1996, by descending order of system loss, countries ranked as follows: India, 29.3 percent, Pakistan, 24.4
percent, Bangladesh, 21.6 percent, Philippines, 20.9 percent, Iran, 18.8 percent, Sri Lanka, 18.1 percent, Malaysia, 14.4
percent, Indonesia, 14.1 percent, Australia, 13.2 percent, Thailand, 12.3 percent, Republic of Korea, 9.4 percent,
Singapore, 8.5 percent (Quoted in WAPDA, Power Systems Statistics, Issue No. 24, May 2000). The figure for
Bangladesh refers to all consumers (rural plus urban) and is therefore different from that quoted in Table 5.

Comment from the Region: "The comparison of system losses (Table 5) has a major shortcoming. It is well known that
in developing countries disaggregated (distribution system) losses are an order of magnitude higher than the overall
aggregated losses for the integrated power company. This is mainly due to the fact that large bulk consumers often of
the order of 2 to 10 MW have negligible losses (both technical and non-technical) thus masking the high losses of retail
consumers when the total is aggregated. Furthermore, in view of similar circumstances (existence of large bulk supply
consumers) it is often observed that rural losses often exceed urban losses. If the losses of the 8 Discos of Pakistan is
examined (rather than the aggregation for the country) it would be easy to see this difference -urban Discos such as
Islamabad and Lahore having losses of the order of 10 to 15% while rural Discos such as Balukistan and Peshawar
show losses of 25 to 35%. The ratio will increase further when in each Disco the rural and urban loads are separated.
Thus the differences between Bangladesh and Pakistan is much more than what is presented. Similar differences exists
for collections (Table 6) and the actual situation in rural areas is masked by aggregation (rural collections is often more
difficult)." Communication from Crisantha Ratnayake, May 18, 2001.
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Table 3. Project cost, USS per consumer connection

Bangladesh (C2129) Pakistan (L3148/C2078)

Number of connections, all types 429,181 152,720

Project cost, US$ million 179 264 (a)

Cost per connection 417 1,729

Source Audit estimates
a. Based on funds actually disbursed from Bank loan plus counterpart funding proportional to Bank's (34%) share of donor
funding.

Table 4. Kilometers of energized line per rural connection

Bangladesh (C2129) Pakistan (L3148/C2078)
(by November 2000) (by December 2000)

Lines (kms) 115,999 43,493

Number of rural connections/a 2,981,221 181,676

Connections per km 25.7 4.2

Source, REB, Bangladesh; WAPDA, Pakistan.

a. All types: domestic, commercial, industrial, agricultural.

Table 5. Power system losses (percentage of gross generation)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Mean

Bangladesh 16.8 16.3 15.7 15.6 15.4 15.7 15.2 15.8 16.8 18.8 16.2 16.2

Pakistan 23.2 22.8 23.1 23.3 24.2 24.0 24.4 24.1 26.0 27.5 26.0 24.4

Source: REB, Bangladesh WAPDA, Pakistan

a. Total system losses (transmission and distribution plus auxiliaries' consumption).

Bangladesh refers to rural coops only. Pakistan refers to urban plus rural consumers. NA = Not available.

Table 6. Collection rates (in percent)'

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Mean

Bangladesh 96.0 95.0 97.2 100.6 98.9 95.7 98.2 95.2 95.6 93.9 96.9 96.6

Pakistan 95.2 93.8 94.1 96.9 98.2 99.0 94.6 99.1 79.6 92.0 NA 94.2

Source: REB, Bangladesh; WAPDA, Pakistan.

a. Amount collected as a percentage of amount billed to consumers (A figure over 100% indicates collection of arrears
from previous billing cycle). NA = Not available.



9

OUTCOME

OED Definition: "The extent to which the project's major relevant objectives were achieved, or
are expected to be achieved, efficiently. "

Given that the project was very successful in meeting its objectives, and because it did so at a
relatively low cost, OED concurs with the completion report in r.ating outcome as highly
satisfactory.

SUSTAINABILITY

OED Definition: "The resilience to risk of net benefit flows over time."

The key concern from a sustainability viewpoint is the financial performance of the cooperatives.
Table 7 shows that, with the exception of 1999/2000, the mean consumer tariff levied by
cooperatives has been enough to cover operating costs (including depreciation), but covers only a
small part of finance charges (which mainly consist of interest payments on the loan used to set
up the cooperative).

Table 7. Consumer tariff compared to the full cost of electricity supply

1994 1995 1996 1997 1998 1999 2000

Actual consumer tariff (US$/Kwh) 0.07 0.07 0.07 0.07 0.07 0.06 0.06

Percentage that tariff represents 108% 109% 107% 103% 103% 99% 97%
of unit operating costs (inc.
depreciation)
Percentage that tariff represents 95% 97% 95% 94% 95% 90% 91%
of unit operating costs plus
finance charges
Percentage of cooperatives with 69% 69% 74% 76% 74% 83% 81%
negative net incomea (N of coops) (N=45) (N=45) (N=53) (N=54) (N=53) (N=59) (N=67)
Source: REB.

a. Net income = Revenue less operating costs (including depreciation) plus finance charges.

Much has been made of the adverse impact of the 1999 line takeovers on cooperatives' operating
surplus. However, before most of the takeovers occurred, the cooperatives were not covering their
total costs (Figure 1), including cooperatives that had been established for more than five years-
this being the cutoff beyond which it was expected that cooperatives would be financially self-
sustaining. A background paper for the completion report concludes that "the performance
parameters of cooperatives are declining since 1996 ... Frequent load sheds started at this
period... consumers do not cooperate with cooperatives when... supply... is affected.. .This has
resulted in low collections.. .Over the years, poor consumer mix and low demand of households
have remained as two serious constraints to many cooperatives to attain.. financial viability."'1

11. A Note on Takeover Exercise of PBS: Field Visit to Manikgang PBS and Dhaka PBS 1, January 18, 2000 (internal
memo).
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Figure 1. Bangladesh. Mean Net Income Per Rural Electric Cooperative
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Table 8 shows some of the factors that influence whether or not cooperatives run an operating
surplus, focusing on the 40 cooperatives that, by 2000, had been 8 years or more in commercial
operation (that is, those that, in principle, have had time to become self-sustaining). Strikingly,
the most important correlate proves to be the annual consumption of electricity per household.
Since poor households presumably consume less than the average, there would appear to be a
tradeoff between coverage of the poor and the financial performance of the cooperative.
Diversification of the consumer mix (measured in this case by industry's share of total electricity
consumption) is a less important determinant than the scale of household consumption. Use of
irrigation is negatively correlated with the size of the cooperative's operating income, suggesting
that agriculture may do little to make rural electrification financially viable: farmers are perhaps
more likely to come from poor households that consume relatively little electricity. However, a
more detailed study is needed before these findings can be fully substantiated. 2

Table 8. Possible influences on the operating income of cooperatives

Cooperatives with eight years or more in commercial
operation (N=40): operating income (1998)* correlated
with...
... years in operation (to 1998) R= +0.46
...industry share of total electricity consumption R= +0.57
...irrigation share of total electricity consumption R= -0.13
...annual consumption of electricity per household R= +0.71
..literacy rate of females aged 7 and above (1991)** R= +0.25

Source: REB.

*1998 was selected because it was the closest year to the present before the massive line takeovers of 1998-99 which
resulted in a onetime loss of income.
"*Refers to the average level for the district in which the cooperative is located, based on the 1991 Population Census.
Literacy was used as a poverty proxy; however, it is only weakly correlated with annual consumption of electricity (r=
+0.31), which gives some indication of the income level of the household.

How can sustainability be enhanced? Raising the consumer tariff is not the solution. As long as
load shedding is so prevalent, cooperative consumers are unlikely to tolerate a tariff increase;
such an increase would probably drive down collection rates. The only sure way is to tackle the

12. Comment from the Region: "The conclusion that 'diversification of the consumer mix is a less important
determinant than household consumption' does not correspond well with well-known principles-particularly the
importance of system load factor on operating profits. We believe that more exhaustive studies needed before 'counter
intuitive' conclusions are presented." Communication from Crisantha Ratnayake, May 18, 2001.
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parastatals head on: it is their poor performance that is compromising the success of rural
electrification. First, the parastatals need to be persuaded to transfer lines with a higher proportion
of industrial and commercial connections, thus improving REB's consumer mix. Second, REB
could diversify its supply source to include small independent power suppliers, breaking the
stranglehold of the parastatals. REB has finalized three contracts with independent suppliers (10
MW each), at costs comparable to the price of bulk power purchase from the Bangladesh Power
Development Board. The Bank's energy team recognizes that the profitable opportunities for grid
extension have already been seized. Extension must be replaced by an alternative approach
(renewable energy sources or mini-grids) if sustainability of rural electrification is to be assured.
At present, REB is not paying enough attention to these alternatives, and its economic and
financial entry qualifications for further grid expansion are too lax."

Although the challenges are considerable, OED endorses the completion report's rating of
sustainability as highly likely, based on the soundness of the cooperative model and the good
prospects for continuing progress with line takeovers and supply diversification.

INSTITUTIONAL DEVELOPMENT

OED Definition: "The extent to which a project improves the ability of a country or region to
make more efficient, equitable, and sustainable use of its human, financial, and natural
resources.

There are two areas where institutional development impact was substantial. First, there are the
agreements that, for cooperatives, link the annual employee bonuses and penalties to a set of
agreed performance targets. This approach has been fully accepted by cooperative staff. Second,
REB has made a major effort to train private wiremen and linesmen, thus expediting line transfer
and implicitly subsidizing the private contractors who will continue to employ this skilled labor in
the future.

The performance incentive system could have been taken further. A Bank report notes that,
during the project, "REB has been repeatedly advised to establish a loss reduction squad to take
special field initiatives to reduce loss at the cooperatives that are showing high system losses and
becoming financially weak after line takeovers."1 4 This proposal made no headway because, as
government employees, REB staff are not allowed to receive performance-related pay. However,
even without this incentive system, the performance of REB staff is vastly superior to that of
employees of the parastatal energy suppliers.

BANK PERFORMANCE

OED Definition: "The extent to which services provided by the Bank ensured quality at entry
and supported implementation through appropriate supervision (including ensuring adequate
transition arrangements for regular operation of the project)."

The audit mission confirmed the account given by the completion report and endorses that
report's rating of Bank performance as highly satisfactory. The Bank's concerted attempt to
engage government in a dialogue on sector reform and restructuring was one of the high points of
its performance.

13. E-mail from Chrisantha Ratnayake to WarrenWaters ("Re: Bangladesh Rural Electrification Project PCD"),
December 7, 2000.

14. World Bank, Bangladesh: National Institutional Review-Power Sector, Dhaka, December 21, 1999, p. 14.
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This project cost only 47 percent of the region-wide mean to prepare (presumably because it was
a follow-on from two previous projects), but more than twice as much to supervise (Table 8).
Much of this extra supervision cost was devoted to negotiating, around midterm, the ambitious
program of line takeovers-which, at first, met with opposition from government and the
parastatals. A detailed program of monitoring the performance of areas taken over was arranged
with REB. The eventual success of this part of the project (and the good prospects for
sustainability) suggests that the extra supervision cost was justified.

Table 9. Cost to the Bank of Preparation and Supervision

Preparationa Supervision?

US$ Staff weeks US$ per year Staff weeks per year

C2129 136,700 69.0 61,250 35.0

Mean: South Asiac 343,900 145.9 41,328 16.2

Source ICR; The Blue Book, 1997.

a. Identification through negotiation. b. Includes ICR preparation. c. FY91.

BORROWER PERFORMANCE

OED Definition: "The extent to which the borrower assumed ownership and responsibility to
ensure quality ofpreparation and implementation, and complied with covenants and agreements,
toward the achievement ofdevelopment objectives and sustainability."

The audit mission confirmed the account given by the completion report and endorses that
report's rating of borrower performance as highly satisfactory. Particularly noteworthy was the
high standard of financial reporting followed by REB and the cooperatives. REB has also set up a
detailed monitoring program on a disaggregated basis to ascertain the progress in the areas taken
over, and is training the cooperatives to supply the necessary information. None of the
cooperatives have defaulted on their payments for the bulk purchase of electricity. The
government also contributed substantially to the outcome by making counterpart funds available
in a timely manner, and, despite initial temporizing, it persevered with the line transfers,
eventually overcoming the resistance of vested interests.

LESSONS

Four lessons emerge. First, the success of this project (and its two predecessors) must be
attributed in part to the availability of a tried and tested model: the master plan developed in 1978
was strengthened by technical assistance from the National Rural Electrification Cooperative
Association, a U.S. agency with a performance record dating back to the 1930s. However, even
with a sound master plan, the projects would not have succeeded in the absence of long-term
commitment by government: this is the second lesson. Third, the unique division of labor in the
Bangladesh system of rural electrification is worthy of note: the cooperatives handle consumer
services and operational aspects; the (apex) Rural Electrification Board performs a quasi-
regulatory function, and provides finance, technical inputs and training; and the private sector
carries out construction. This is a promising model, noteworthy for its transparency and the
quality of performance monitoring.
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Fourth, the feasibility of serving poorer households needs to be more carefully researched. It is
possible that, even in a densely populated country where the majority of the population lives in
rural areas, there will be a tradeoff between coverage of the poorest households and the financial
performance of the cooperatives supplying them with electricity. Also, poorer households that are
capable of paying domestic electricity tariffs may, nevertheless, be cut off from grid supply
because they cannot afford the upfront costs of connection and house wiring. There may be a case
for providing a targeted subsidy to cover these one-time costs.
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Annex A. Tables

Table Al. Rural Electrification: Outcome Ratings of Projects Approved Since 1984

Country Project Name (Approval date) Loan/Credit No. Outcome Rating

Bangladesh Second Rural Electrification (1985) C1633 Satisfactory

Bangladesh Third Rural Electrification (1990) C2129 Highly Satisfactory
Brazil North East Rural Development (c. 1988)*

Alagoas L2863 Marginally Satisfactory
Bahia L2761 Satisfactory

Ceara L2763 Satisfactory
Maranhao L2862 Satisfactory
Minas Gerais L2861 Satisfactory

Paraiba L2860 Highly Satisfactory
Pernambuco L2718 Satisfactory
Piaui L2762 Satisfactory
Rio Grande do Norte L2524 Satisfactory
Sergipe L2523 Satisfactory

Indonesia Rural Electrification (1990) L3180 Satisfactory
Lao PDR Southern Provinces Electrification (1987) C1826 Highly Satisfactory
Lao PDR Provincial Grid Integration (1992) C2425 Satisfactory
Mexico Decentralization & Regional Development (1991) L3310 Satisfactory
Morocco Second Rural Electrification (1990) L3262 Marginally Unsatisfactory
Nepal Power Sector Efficiency (1992) C2347 Marginally Satisfactory
Pakistan Private Tubewell Development (1989) C2004 Marginally Satisfactory
Pakistan Rural Electrification (1989) L3148/C2078 Unsatisfactory
Philippines Rural Electrification Revitalization (1991) L3439 Unsatisfactory
Thailand Distribution System Reinforcement (1994) L3798 Satisfactory
Tunisia Fourth Power Project (1984) L2455 Marginally Satisfactory
*These projects were all reformulated in 1993-95.



16

Table A2. Bangladesh Project and Program Performance: Increase in the Number
of Connections and in Electricity Consumption

Projected Actual annual
1991(actual), 2000 200(cula annual Acotahnna

(projected)b 2000 (actual)8  growth, gmwth,
1991-2000 1991-2000

Project cooperatives (N=15)
Number of connections 167,660 161,815 895,638 NA 43.4%

Households 140,267 130,950 754,931 NA 43.8%

Industry 3,094 2,879 19,730 NA 53.8%

Commerce 18,642 22,316 94,162 2.0% 40.5%

Irrigation 4,873 5,642 24,708 1.6% 40.7%

Othersc 784 28 2,107 NA 16.9%

Electricity consumed 96,114 160,509 815,026 6.7% 40.8%
(MWH/year)

Households 37,659 46,681 319,059 2.4% 74.7%

Industry 31,164 72,088 374,299 13.1% 110.1%

Commerce 6,068 13,527 44,387 12.3% 63.1%

Irrigation 20,988 28,198 74,084 3.4% 25.3%

Othersc 235 15 3,197 NA 126.0%

All cooperatives (N=57)

Number of connections 610,330 1,799,600 2,981,221 19.5% 38.8%

Households 492,615 1,520,900 2,484,704 20.9% 40.4%

Industry 11,494 26,900 58,626 13.4% 41.0%

Commerce 79,947 165,700 349,204 10.7% 33.7%

Irrigation 22,546 81,000 80,212 25.9% 25.6%
Otherso 3,728 5,100 8,475 3.7% 12.7%

Electricity consumed

(MWH/year) 480,768 1,883,000 2,459,545 29.2% 41.2%

Households 140,428 521,100 1,005,193 27.1% 61.6%

Industry 199,301 574,800 1,034,560 18.8% 41.9%

Commerce 28,110 108,700 149,454 28.7% 43.2%

Irrigation 111,550 664,000 262,158 49.5% 13.5%

Othersc 1,379 14,400 8,180 94.4% 49.3%

a. Data supplied to audit mission by REB in January 2001.

b. SAR, p. 73.
c. Includes street lighting and public sector buildings.

NA Not applicable (2000 target-set in 1990-had already been exceeded in 1991).
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Table A3. Estimated Coverage of Rural Population by Rural Electric Cooperatives.

Total population 127 Million
Share that is rural 85%
Rural population 108.0 Million
Domestic consumers 2.8 Million
(Coops).
HIGH SCENARIO

Persons per connection 10
Population served 28 Million
Population served 25.9 %

LOW SCENARIO

Persons per connection 8
Population served 22.4 Million
Population served 20.8 %
Note: Each domestic connection serves about 1.5 houses (extensions are
allowed).

This estimate does not include the rural population served by BPDB.
Source: World Bank estimates.
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Annex B. Basic Data

BANGLADESH-THIRD RURAL ELECTRIFICATION PROJECT (CR. 2129-B3D)

Key Project Data (See Table 1 for Performance Indicators)

Appraisal Latest or Actual as % of
estimate current estimate appraisal estimate

Total project costs (US$) 160.2 179.0 112

Loan amount (US$) 105.0 105.0 100

Cancellation (US$) NA 2.3 2

Date physical components completed: December 31, 1999

Staff Inputs (staff weeks)

Stage of project cycle Actual/Latest estimate

Weeks US$

Identification/Preparation 53 93.2

Appraisal/Negotiations 16 43.5

Supervision 250 460.0

ICR 33 30.0

Total 352 626.7

Mission Data

Performance ratingsb
of project cycle Date No. of staff Specializations -...

Stage (month/year) in field represented' Implement. Develop.
Status Objectives

Through Appraisal N.A N.A

Appraisal through Board N.A N.A
Approval

Supervision 1 11/90 3 PGM, FNA, EGR S HS

Supervision 2 04/91 3 PGM, FNA, EGR S HS

Supervision 3 12/91 3 PGM, FNA, EGR S HS

Supervision 4 05/91 3 PGM, FNA, EGR S HS

Supervision 5 12/92 5 PGM, FNA, EGR, PGM S HS

Supervision 6 10/93 3 PGM, FNA, EGR S S

Supervision 7 06/94 2 PGM, EGR, S S

Supervision 8 03195 3 PGM, EGR, FNA S S

Supervision 9 09/95 3 PGM, EGR, FNA S S

Supervision 10 07/96 4 PGM, EGR, FNA, PGM S S

Supervision 11 01/97 4 EGR, PGM, FNA S S

Supervision 12 06/98 2 FNA, EGR S S
Supervision 13 03/99 4 EGR, PGM, FNA HS HS

ICR

1 01/00 5 EGR, PGM, PROC, FNA HS HS

a. EGR = Engineer; FNA= Financial Analyst; PGM = Program Manager; PROC = Procurement Specialist
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