
A New Mandate for the 
Rural Electrification Board
Area-Based Planning Initiatives 
to Relieve Power Shortages

I
U

B
A

TC e n T r e  f o r  P o l I C y  r e s e A r C h

c P R  c o M M E N t A R y 

N o .  6  •  S U M M E R  2 0 0 8

IUBAT – International University 
of Business Agriculture  
and Technology
Dhaka, Bangladesh

by B.D. rahmatullah

nancy norris

John richards



for information about activities and publications of the Centre for Policy research, contact:

Dr. M. Alimullah Miyan  
Vice-Chancellor and founder,
IUBAT – International University of  
Business Agriculture and Technology
4 embankment Drive road, sector 10, Uttara 
Model Town, Dhaka 1230, Bangladesh
Tel: (88 02) 896 3523-27, 01714 014933, 892 
3469-70, 891 8412 | fax: (88 02) 892 2625
email: info@iubat.edu | www.iubat.edu

John richards, Ph.D. 
Professor, Graduate Public Policy Program
simon fraser University
515 West hastings street, Vancouver, B.C.
Canada, V6B 5K3
Tel: 778-782-5250 | fax: 778-782-5288
e-mail: jrichard@sfu.ca

www.iubat.edu/cpr

A neW MAnDATe for The rUrAl eleCTrIfICATIon BoArD
Area-Based Planning Initiatives to relieve Power shortages

CPr Commentary number 6 | summer 2008

by B.D. rahmatullah, nancy norris and John richards

ABoUT The CenTre for PolICy reseArCh

Created in 1999, the Centre for Policy research is a nonprofit research and educational institution, 

linked to IUBAT – International University of Business Agriculture and Technology.

Its goals are to identify current and emerging economic and social issues facing Bangladesh; 

to analyse options for public and private sector responses; to recommend, where appropriate, 

particular policy options; and to communicate the conclusions of its research in an accessible 

and nonpartisan form, in both english and Bengali. Publications of the Centre are freely 

available at www.iubat.edu/cpr

simon fraser University in Burnaby (Vancouver), Canada, has entered into a memorandum 

of understanding with IUBAT. By this agreement, sfU will encourage participation by its faculty 

and students in projects of the centre.

While the centre takes care to assure the quality of published research, the conclusions of 

individual studies lie with the authors. Conclusions do not necessarily represent the opinion 

of IUBAT, sfU or the members of the centre’s management committee.

Design and layout by nadene rehnby and Pete Tuepah www.handsonpublications.com

Cover photo, “Public Transportation in Khulna” by B. Katz
IsBn 984-70060-0002-0 | U.s. $15 | Taka 200



contents

Executive Summary ......................................................................................................... 10

Section 1: Introduction ................................................................................................. 19

Section 2: Present Status of Power Sector in Bangladesh ............................................22

Problems facing the Bangladesh Power sector .......................................... 22

Corruption ........................................................................................... 22

lack of regulatory oversight .............................................................. 27

lack of Informed electricity Consumers .............................................. 27

Consequences .............................................................................................. 28

load shedding .................................................................................... 28

system loss ........................................................................................ 28

economic and financial Impact ........................................................... 30

Section 3: Rural Electrification Board ...........................................................................32

The requirements of Power sector reform ................................................. 32

origins of the reB ....................................................................................... 34

Quick facts About reB/PBs operations .............................................. 34

Achievements ............................................................................................... 37

Keys to success ........................................................................................... 39

limitations ................................................................................................... 39

Section 4: Area-Based Planning Options ......................................................................43

status Quo – Generation fed into national Grid ......................................... 43

reB Distributed Generation ......................................................................... 44

small Power Plants owned by the reB or Partnering PBs ................ 44

small Power Plants owned by IPPs .................................................... 44

Captive Power...................................................................................... 46



Section 5 Further Considerations ................................................................................47

fuel Choice .................................................................................................. 47

Coal  ............................................................................................. 47

natural Gas .......................................................................................... 48

size of Plant ................................................................................................ 49

sale of surplus ............................................................................................ 52

reB/PBs Institutional Capacity .................................................................... 52

renewable energy Projects ......................................................................... 55

Part 6 Conclusions and Recommendations ............................................................57

Notes .............................................................................................................................. 60

References .......................................................................................................................61

Appendix: Technical system loss estimates and Generating Costs of Power Plants .....64

Glossary of Terms ........................................................................................................... 66



5Centre for Policy research of IUBAT • summer 2008

About the Authors

MR. B.D. RAhMATullAh graduated from the Bangladesh University of Engineering Technol-
ogy (BUET) and obtained a post-graduate diploma in power distribution from Trondheim 
Technical University, Norway. A fellow of the Bangladesh Institute of Engineers, he is cur-
rently Director of Training for the Rural Electrification Board. Until 2006 he was Director 
General of Power Cell, an advisory group within the Power Ministry. He has authored 
(or co-authored) numerous energy policy documents, including the 1996 National Energy 
Policy, the proposed Renewable Energy Policy of Bangladesh, the Private Power Genera-
tion Policy of Bangladesh, Small Power Plant Guidelines, and Captive Power Policy. He has 
lectured and consulted widely, in Bangladesh and abroad, on power sector reform, and has 
published many articles on power sector policy. He has served as a resource person for the 
South Asia Regional Initiative on Energy. As a Project Director of the Sustainable Energy 
Unit (jointly sponsored by the Power Ministry and UNDP), he pursued the integration of 
energy and rural development and developed the Area Based Planning Methodology. He 
has championed energy conservation policies both within the power sector and among 
consumers. A man of strong personality and commitment, he has upheld the interest of 
Bangladesh and been vocal in combating corruption and mismanagement.

NANCy NORRIS graduated from Simon Fraser University’s Masters of Public Policy program 
in April 2007. She spent the summer of 2006 in Bangladesh researching her thesis on the 
barriers to private investment in power generation in Bangladesh. She is currently working 
as a policy analyst at the British Columbia Transmission Corporation.

Trained as an economist, JOhN RIChARDS has undertaken teaching and research in Bangladesh 
over the last decade. He serves as advisor to the Centre for Policy Research at IUBAT. He is 
a member of the faculty in the Graduate Public Policy Program at Simon Fraser University 
in Vancouver, Canada. He has written extensively on Canadian social policy, primarily via 
the C.D. Howe Institute, where he holds the Roger Phillips chair in social policy.

Acknowledgments

The authors thank several people who contributed to this monograph. Alimullah Miyan 
helped shape the direction of the project. Marvin Shaffer provided valuable comments to 
early drafts. James Ford’s insights into the current state of the REB added to the discussion, 
and suggested future areas of research. Hasanat Algamir provided useful information on 
relevant events under the caretaker government. Nadene Rehnby and Pete Tuepah provided 
the design. Reshmi Chowdhury and Alimullah Miyan undertook translation into Bangla. 
Finally, thanks for permission to reproduce photographs to B. Katz, Royana Rasnat, Nizamul 
Islam, Pat Zaph, Steve Richmond, Guy Martorana, Adrenalin Photo, Danone Communities, 
Asif Saleh, Fadel Faruq, Musfeque-Us-Saleheen, and Monir-Uz-Zaman.



6 A New Mandate for the Rural Electrification Board

Foreword

I AM PlEASED To INTRoDUCE THIS SIxTH MAJoR PUBlICATIoN oF THE CENTRE

for Policy Research. In this monograph, we return to the policy issues of the Bangladesh power 

sector. We have addressed these issues in previous Centre publications (accessible on the Cen-

tre’s website). This new monograph adds a wealth of up-to-date data, and refines the analysis.

The principal recommendation of the authors is to expand the mandate of the Rural 
Electrification Board (REB), enabling it to undertake distributed generation. (This term 
refers to lower voltage generation in smaller plants whose power is distributed, on a prior-
ity basis, to local customers.) The REB is an internationally respected innovator in power 
development, and it now plays a major role in the Bangladesh power sector. over the last 
decade, the number of REB connections – now 7.4 million – has doubled.

I take the occasion to thank the authors for their work. B.D. Rahmatullah is a distin-
guished and dynamic engineer with a long tradition of working on behalf of power sector 
reform in our country. Nancy Norris is a graduate of the Simon Fraser University Graduate 
Public Policy Program. She taught and undertook research at IUBAT in 2006. Professor 
John Richards, who also serves on the IUBAT overseas Advisory Council, has for many 
years encouraged links between academics in Canada and Bangladesh.

IUBAT – International University of Business Agriculture and Technology – is the first 
non-government university established in Bangladesh. Since its founding in 1991, IUBAT 
has grown in stature and it has become a valuable source of intellectual activity in our 
country. I hope that, in the years to come, the Centre for Policy Research will serve both 
IUBAT and our country as a forum for serious, nonpartisan research into economic and 
social issues facing Bangladesh.

I appreciate our cooperation with Simon Fraser University over the decades in develop-
ing IUBAT as a quality educational and research institution. The most vital aspect of this 
cooperation is the intellectual stimulation provided by the visiting faculty and students 
from Canada.

— Dr. M. Alimullah Miyan
Vice-Chancellor and Founder, IUBAT
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Foreword

IN 2001, I Co-AUTHoRED THE FIRST MoNoGRAPH PUBlISHED By THE IUBAT

Centre for Policy Research (available on the Centre’s website). That monograph assessed 

options for Bangladesh’s natural gas reserves, and stressed the critical need for high quality 

electrical energy and the potential role of natural gas as feedstock for power plants.
Were I to rewrite that monograph today, I would stress, more than we did at the time, 

the importance of credible institutions in the generation, transmission, and distribution 
of electrical power. Since 2001, the problems of load shedding and excessive system loss 
have unfortunately persisted. on the other hand, the Rural Electrification Board (REB) has 
maintained its admirable tradition of administrative competence. Relative to other agencies, 
it has a far superior record in terms of low system loss and high bill collection rates. The 
REB has doubled the number of customer connections this decade, and now distributes 
nearly 40 percent of the country’s power. These are impressive accomplishments.

However successful the REB has become, it has not addressed the problems of inadequate 
generation capacity. REB customers face load shedding as often – if not more often – than 
do customers served by other agencies. Ideally, we might hope for comprehensive reform 
of the entire power sector. Many projects have attempted to do that, but without much 
success. As Besant-Jones (one of the international energy analysts quoted in this study) puts 
it, reform must take seriously a country’s “starting conditions.”

Among the important “starting conditions” in Bangladesh is the credibility of the REB. 
Hence, I understand and appreciate the primary recommendation of the authors of this 
monograph, namely to expand the mandate of the REB, enabling it to undertake distributed 
generation. The priority for distribution of power generated by the REB would be local 
customers in the participating Palli Biddyut Samitee (PBS).

A successful experiment is often worth more than system-wide proposals for reform. If 
the REB can successfully undertake distributed generation projects in a particular PBS, they 
may well lead to reforms of the entire system. Bangladeshis certainly deserve as much.

— Mark Jaccard, Professor
Simon Fraser University
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Executive Summary

ElECTRICITy IS A SCARCE CoMMoDITy IN BANGlADESH. In a country of 156 mil-

lion people, an estimated 43 percent have access; the ratio is similar in both urban and 

rural areas. over half of all villages have access to power. However, those connected to the 

national grid face a barrage of related problems: low voltage that may damage household 

and industrial equipment; frequent interruptions (“load shedding”); potentially destructive 

power surges when the current is restored. load shedding occurred on 250 days in 2006.

A lack of reliable power severely impedes 
economic development. Many foreign in-
vestors shy away from Bangladesh because 
electricity quality is so poor. Seventy-eight 
percent of Bangladeshi firms cite poor 
electricity service as a “major” or “severe” 
obstacle to expansion.

While everyone – business leaders, politi-
cians, and ordinary people – appreciates the 
importance of reliable power, there is little 
progress. Why?

Given shoddy quality of service, custom-•	

ers balk at paying rates adequate to cover 
costs of supply and distribution. These 

costs include mark ups to cover losses 
arising from corruption and inefficient 
practices.

Since the state-owned enterprises in the •	

power sector incur chronic deficits, they 
cannot finance adequate replacement and 
repair of infrastructure. Which in turn 
lowers the quality of power delivered.

Customers fix illegal hook-ups to existing •	

distribution lines to steal electricity.

Bill collectors and utility managers have •	

a long history of accepting boksheesh in 
exchange for lowering recorded power 
delivered to customers and thereby inflat-
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power sector is the Rural Electrification 
Board (REB). Given our starting point, we 
propose an expansion of the REB mandate 
(under the heading “Area-Based Planning”). 
The strategy motivating our proposals is 
to enable the REB and its network of rural 
cooperatives (Palli Biddyut Samitee – PBS) 
to create generating capacity independent 
of the national grid, capacity whose power 
would be distributed on a priority basis to 
customers in the local participating PBS.

Such capacity is often described as distrib-
uted generation, to distinguish it from capac-
ity whose power is fed into a major regional 
or national grid. The term distributed gen-
eration is used in many ways. For example, 
the California Energy Commission (2002, 2) 
defines it as “electric generation connected 
to the distribution level of the transmission 
and distribution grid usually located at or 
near the intended place of use.”

ing “system loss” in the transmission and 
distribution of power.

Power sector managers and the public •	

lack good evidence on the much lower 
costs of power production, transmission 
and distribution that would be available 
upon elimination of corruption and re-
lated inefficiencies.
The impact of this syndrome is that 

government must subsidize state-owned 
enterprises in the power sector to keep them 
financially solvent. Which diverts scarce 
tax revenue from other priorities, such as 
schools and health clinics.

There are many options for power sector 
reform; our proposals are not exhaustive. 
We start from the idea that successful reform 
requires building on a foundation of admin-
istrative credibility. By far the most credible 
of the major agencies in the Bangladesh 

ROYANA RASNAT PHOTO
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incremental revenue exceed incremental 
cost to the PBS.

RECOMMENDATION 2: The government should 
encourage the REB to pursue investment in 
distributed generation capacity, experiment-
ing with alternate financial models.

There exist several options, each worth seri-
ous consideration:

The REB/PBS could design, build, own, •	

operate several power plants, raising the 
finance and managing the plants. Given 
the REB’s credible reputation, it may be 
able to arrange low-interest financing 
from a bilateral or multilateral donor 
agency.

The REB could contract with IPPs to •	

design, build, operate on a cost-plus basis 
several plants. But, as with option 1, the 
REB/PBS could retain ownership and 
arrange financing.

The REB/PBS could enter into long-term •	

purchase agreements with IPPs. The IPPs 
would design, build, operate, and own 
the power plants.

This incremental capacity should initially 
be limited to, say, 1000 MW. After three 
years, the REB should undertake an inde-
pendent review of the performance of these 
projects. As with captive power projects, it 
is important that the projects not destabilize 
the REB/PBS distribution network, and that 
projects be financially justifiable. It should 
be understood that this recommendation 
implies that the REB/PBS can contract 
free from political constraints imposed by 
the Cabinet Committee on Government 
Purchase.

The key distinction is between high volt-
age generation fed into a major grid and 
lower voltage generation used at or nearby 
the generation site. If we include back-up 
generation capacity, the state of California 
has an estimated 5000 MW of distributed 
generation capacity. (Which approximately 
equals the total power capacity of Bangla-
desh.) In all power systems, in both devel-
oped and developing countries, distributed 
generation plays a valuable role.

In this report, we use the term broadly. 
We include very small generators serving 
as back-up for the electrical needs of a par-
ticular site. We also apply the term to larger 
projects entailing a local grid that links a 
small power plant (usually under 100 MW) 
to a participating group of customers (such 
as members of a PBS) and that has a point of 
interconnection with the national grid.

our recommendations take account of 
the under-servicing of rural Bangladesh 
and the superior reputation of the REB as a 
respected power sector agency.

RECOMMENDATION 1: The government should 
encourage the REB and individual PBS to 
negotiate multiple captive power projects, 
the power from which would be distributed 
within the relevant PBS.

The two major guidelines governing such 
contracts are the following:

the REB be satisfied the captive power •	

generator will not destabilize the larger 
REB/PBS distribution network, and

the contracting PBS maintain adequate •	

accounting to assure each project is finan-
cially justifiable, inasmuch as expected 
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pating PBS on a priority basis will increase 
consumer demand. This will enable some 
near-to-break-even PBS to realize a financial 
surplus.

There is a potential to decentralize 
industrial development plants beyond the 
Chittagong and Dhaka regions. Greater 
decentralization will increase power sales 
in the affected PBS.

It may be desirable to merge some PBS 
with small loads in order to realize admin-
istrative scale economies.

The REB could engage in some explicit, 
limited cross-subsidization. It could, for ex-
ample, create a fund, financed by a modest 
levy on high-load PBS devoted to subsidiz-
ing the fixed cost of customer connection 
costs, particularly in PBS with small loads. 
Preferably, subsidies should target the fixed 
costs for certain customer groups, such as 
low-income farmers in rural areas. These 
one-time subsidies will not have an ongoing 
impact on financial viability of PBS.

RECOMMENDATION 5: The REB should ex-
plore the potential of obtaining financing 
for renewable energy projects from firms 
investing in carbon emission offsets.

As discussed, the potential for renewable 
energy projects is modest at present. The 
REB could enhance the viability of such 
projects by selling carbon emission offsets to 
purchasers willing to buy such offsets. The 
Chicago Carbon Exchange is an example 
of a market in such carbon offsets (CCx 
2008).

RECOMMENDATION 3: The government should 
enact legislation incorporating the PURPA 
principle of guaranteed sale of surplus power 
from distributed generation plants into the 
national grid at prices reflecting the avoided 
costs of power generated by the BPDB or 
IPPs.

As discussed in the report, such sales 
increase the load factor of the power plants 
and lower the long run unit cost of opera-
tion. Surplus sales also benefit customers 
relying on the national grid.

RECOMMENDATION 4: Given rapid growth, 
the REB/PBS must address its new and 
more complex managerial difficulties. 
There are several aspects to this: assuming 
the utility regulation function in nego-
tiations with IPPs; advising on location of 
industrial development projects; designing 
differential rate structures; and reforming 
Performance Target Agreements (PTAs) to 
realize improvements in PBS performance, 
particularly among small-load PBS incurring 
financial losses.

The expectation underlying our recom-
mendations is that PBS customers – both 
small and large – are willing to pay the full 
costs of power, provided it is of high qual-
ity, not subject to voltage variability or load 
shedding. Future policy must grapple with 
the fact that the majority of PBS currently 
have sales below financial break-even levels. 
Several considerations arise:

Enabling the REB/PBS system to generate 
high quality power distributed to partici-
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While everyone – business leaders, politi-
cians, and ordinary people – appreciates the 
importance of reliable power, there is little 
progress. Why?

Given shoddy quality of service, custom-•	

ers balk at paying rates adequate to cover 
costs of supply and distribution. These 
costs include mark ups to cover losses 
arising from corruption and inefficient 
practices.

A lack of reliable power severely im-

pedes economic development of the coun-

try. Seventy-eight percent of Bangladeshi 

firms cite electricity service as a “major” 

or “severe” obstacle to expansion (World 

Bank, 2003). (See also Figure 2 on page 

30.) And many foreign investors shy away 

from Bangladesh because electricity quality 

is so poor.

seCTIon 1

Introduction

ElECTRICITy IS A SCARCE CoMMoDITy IN BANGlADESH. IN A CoUNTRy oF

156 million people, an estimated 43 percent have access; the ratio is similar in both urban 

and rural areas. Those connected to the national grid face a barrage of related problems: 

voltage variations that damage household and industrial equipment; frequent interruptions 

(“load shedding”); potentially destructive power surges when the current is restored. load 

shedding occurred on 250 days for firms in 2006. The Asian Development Bank (2006, 

1) estimates that the current dependable generating capacity of the country is 4,120 MW, 

while the peak demand is estimated to be around 5500 MW. over the past 10 years annual 

average demand for electricity consumption has been growing at 8.1 percent annually, which 

will create a probable generation shortfall of at least 2500 MW by 2010.1
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to enable the REB and its network of rural 
cooperatives (Palli Biddyut Samitee – PBS) 
to create generating capacity independent 
of the national grid, capacity whose power 
would be distributed on a priority basis to 
customers in the local participating PBS.

Such capacity is often described as dis-
tributed generation, to distinguish it from 
capacity whose power is fed into a major 
regional or national grid. The term distrib-
uted generation is used in many ways. For 
example, the California Energy Commission 
(2002, 2) defines it as “electric generation 
connected to the distribution level of the 
transmission and distribution grid usually 
located at or near the intended place of 
use.”

The key distinction is between high volt-
age generation fed into a major grid and 
lower voltage generation used at or nearby 
the generation site. If we include back-up 
generation capacity, the state of California 
has an estimated 5000 MW of distributed 
generation capacity. (Which approximately 
equals the total power capacity of Bangla-
desh.) In all power systems, in both devel-
oped and developing countries, distributed 
generation plays a valuable role.

In this report, we use the term broadly. 
We include very small generators serving 
as back-up for the electrical needs of a par-
ticular site. We also apply the term to larger 
projects entailing a local grid that links a 
small power plant (usually under 100 MW) 
to a participating group of customers (such 
as members of a PBS) and that has a point of 
interconnection with the national grid.

Since the state-owned enterprises in the •	

power sector incur chronic deficits, they 
cannot finance adequate replacement and 
repair of infrastructure. Which in turn 
lowers the quality of power delivered.

Customers fix illegal hook-ups to existing •	

distribution lines to steal electricity.

Bill collectors and utility managers have •	

a long history of accepting boksheesh in 
exchange for lowering recorded power 
delivered to customers and thereby inflat-
ing “system loss” in the transmission and 
distribution of power.

Power sector managers and the public •	

lack good evidence on the much lower 
costs of power production, transmission 
and distribution that would be available 
upon elimination of corruption and re-
lated inefficiencies.

The impact of this syndrome is that 
government must subsidize state-owned 
enterprises in the power sector to keep them 
financially solvent. Which diverts scarce 
tax revenue from other priorities, such as 
schools and health clinics.

There are many options for power sector 
reform; our proposals are not exhaustive. 
We start from the idea that successful reform 
requires building on a foundation of admin-
istrative credibility. By far the most credible 
of the major agencies in the Bangladesh 
power sector is the Rural Electrification 
Board (REB). Given our starting point, we 
propose an expansion of the REB mandate 
(under the heading “Area-Based Planning”). 
The strategy motivating our proposals is 
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supply, and the power sector drains the 
government’s fiscal resources. (Besant-
Jones 2006, 10)

To date, the interim government has done 
little to launch major reform in the power 
sector. Severe problems of corrupt and ineffi-
cient practices persist. Admittedly, a total of 
360 MW of “Rental Power” capacity either 
has been or shortly will be connected to the 
grid. Power from this source is, however, 
unreasonably expensive.

The interim government has a limited 
mandate and contested legitimacy. Many 
fear that, following a future election, ad-
ministrative standards in the power and gas 
sector will simply return to the pre-2007 
norms.

The following sections outline three as-
pects of corruption in Bangladesh – political, 

seCTIon 2

Present Status of Power 
Sector in Bangladesh

Problems Facing the Bangladesh Power Sector

corruption

The power sector has traditionally been a 
target for private gain, and performance 
of the power sector in the last two decades 
has been unsatisfactory. These problems are 
not unique to Bangladesh. As one analyst 
pointedly observed,

… from the early 1990s [most develop-
ing] countries have been experiencing 
power shortages and frequent interrup-
tions. Their power generating plants 
emit toxic pollutants, their power 
utilities are bankrupt, their power tar-
iffs do not cover costs (particularly for 
residential users), electricity is widely 
stolen by customers (frequently with 
the active support of existing employ-
ees), many citizens – especially those in 
rural areas – lack access to electricity 
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necessary to encourage private investment 
in the power sector.

An example is the awarding of IPP 
contracts. The decision regarding govern-
ment awarding tenders above Tk. 25 crore 
(US$3.6 million) ultimately resides with the 
politically appointed Cabinet Committee 
for Government Purchase and the Prime 
Minister’s office (ADB/oECD 2004). A 
typical Power Purchase Agreement between 
the government and an IPP represents well 
over Tk. 25 crore, and therefore falls under 
the jurisdiction of this committee.

Furthermore, “Tenderers are not per-
mitted to complain to a review panel if the 
Cabinet Committee on Government Pur-
chase has made a decision for procurement 
award” (Government of Bangladesh 2004,  
90). In effect, the Purchase Committee can 
accept or reject an IPP offer with no threat 
of public review. IPP tenderers must voice 
any complaints to the procurement agency, 
not an independent review panel. In the case 
of IPP tenders, the procurement agency is 
the Ministry of Power, Energy & Mineral 

bureaucratic and institutional – and their 
impact on the power sector.

Political

A first consideration is the culture of con-
frontational politics. In a 2007 speech the 
Bangladesh Resident Mission country direc-
tor of the Asian Development Bank pointed 
to a “limited accountability and transpar-
ency within the country’s political parties 
and a lack of democratic processes and value 
…[that has] given rise to intolerance within 
and between political parties.” Bangladesh 
has a strong democratic tradition since Par-
tition in 1947; however the long-standing, 
divisive nature of political behavior between 
the two dominant parties has been a source 
of social unrest and political instability. 
This in turn harms Bangladesh’s investment 
climate and economic performance.

Both of the two principal political parties 
are controlled by small elites. These elites 
control the country’s highly centralized 
political system, a system that lacks the 
transparency and regulatory predictability 

STEVE RicHMOND PHOTO
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sons unrelated to job performance. Those 
who speak out against corruption or show 
too much initiative are often punished by 
reassignment to less rewarding positions 
(ADB 2007).

Institutional

Since 1990, the World Bank and Asian De-
velopment Bank have argued to “unbundle” 
the Bangladesh Power Development Board 
(BPDB), the vertically integrated state-
owned power utility. Their intent has been 
to create separate state-owned enterprises, 
each responsible for a specific function: gen-
eration, transmission, distribution and retail 
of electricity. No one entity is to have undue 
control or influence. As a consequence, sev-
eral restructuring plans have attempted to 
break down the centralized organization of 
the power sector.2

A major 1994 report (Power Sector 
Reforms in Bangladesh) described the inef-
ficiencies in the sector and outlined a process 
of legally separating generation, transmis-
sion and distribution agencies, increasing 
private generation, and implementing 
regulatory oversight of the sector. In 1996, 
Power Cell, a policy agency within the Min-
istry of Power and Energy, began operation. 
Funded by the World Bank, it was mandated 
to shape the direction of the sector. (Figure 
1 gives a schematic illustration of de facto 
relationships among various branches of the 
government, state-owned agencies, the REB/
PBS and IPPs.)

In the same year that Power Cell came 
into being, the government formally enabled 
private investment in the power sector 

Resources, a representative of which sits on 
the Purchase Committee.

Bribery is a common practice to ensure 
that tenders are accepted by government and 
that existing plants are allowed to continue 
operation. Bribes often take place through 
direct payment before the tender is sent for 
review by the higher levels of government 
and through over-billing for services and 
products. However, paying off the officials 
does not always garner the desired result. It 
is estimated that generation plant propos-
als stalled or rejected for political reasons 
over the past three years total 1500 MW of 
potential new capacity.

The interim government has, to date, 
left the Purchase Committee in place. The 
members are non-partisan, which is an im-
provement, but the centralized bureaucratic 
control remains.

Bureaucratic

Bangladesh’s bureaucracy has long suf-
fered from corruption. A top-down struc-
ture limits the ability of civil servants to 
show initiative or act independently. This 
in turn results in an absence of account-
ability amongst officials. Inadequate staff 
compensation and reward for professional 
performance result in a low commitment to 
the job and the organization. The absence of 
professional development and training for 
employees hampers overall improvement in 
public administration and the possibility of 
career progression.

Unfortunately, nepotism plays a large 
role in hiring and promotion. Reassignments 
often take place for political and other rea-
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Figure 1: Stylized Organization Chart of Major Public and  
Private Institutions in Bangladesh Energy Sector
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(Bangladesh Ministry of Power, Energy & 

Mineral Resources 1996a, 1996b). This 

policy offers fiscal incentives such as tax ex-

emptions to IPPs (greater than 30 MW) and 

small power producers (less than 30 MW). 

The policy outlines the contract framework, 

including financing arrangements, fuel sup-

ply agreements, allocation of plant locations 

and rate formulation for bulk purchase of 

power by the government.

Ultimately, these attempts to disaggregate 

central control of the power sector and 

encourage private sector involvement have 

not achieved their aim. In all cases, the chair 
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oversight. Non-partisan regulation of elec-
tricity rates charged to different consumers 
and of contacts between buyers and sellers 
is an essential component of the electricity 
sector. This becomes more crucial as most 
countries, including Bangladesh, move to-
wards greater involvement of private firms 
in power generation. Electricity regulators 
must adopt a quasi-judicial role, to assure 
that both buyer and seller honor their con-
tracts. Successful regulators act quickly to 
adjudicate allocation of unexpected costs 
and revenues as they occur in the life of a 
contract. Regulation should be comprehen-
sive but not overburden the market by add-
ing unnecessary paperwork to the process.

In the fall of 2007, the two-year attempt 
at establishing an independent oversight 
body, the Bangladesh Energy Regulatory 
Committee (BERC), was abandoned. BERC 
was to oversee electricity operations, licens-
ing and tariff structures. Continued unre-
sponsiveness by political and bureaucratic 
elites eventually undermined its authority. 
Interference in the operations of BERC took 
two main forms: delays in releasing funds for 
operation of the regulator, and slowness to 
approve regulations essential to daily opera-
tions of the energy and power sector.

Lack of Informed Electricity consumers

Understanding how the power sector func-
tions and how to set fair electricity rates is a 
difficult job even for experts. The electricity 
market involves the skills of engineers, law-
yers, business people, and bureaucrats, all 
with different areas of expertise and often 
competing interests. Furthermore, electric-

of the board of these “unbundled” corpo-
rations is a secretary (in service or retired) 
and most of the directors are additional or 
joint secretaries. Usually, they lack detailed 
knowledge of the corporation’s activities. 
This problem has even affected the REB/
PBS system.

Furthermore, both IPPs and government 
can manipulate outcomes via regulatory pol-
icies and strategic action plans that become 
increasingly difficult to interpret. often with 
the advice of donor agencies, the govern-
ment has produced a myriad of regulatory 
policies to direct the IPPs and unbundled 
power sector agencies. These policies – such 
as the IPP Policy, Small Power Plant Policy, 
Captive Power Policy, and implementation 
strategies such as Power Sector Master Plan 
and Power Sector Reform Road Map – all 
overlap. The lack of clarity in establishing 
rights and responsibilities of IPPs discour-
ages most investors from entering the 
market.

In sum, the World Bank and ADB pro-
posed “cookbook” reforms based on experi-
ence elsewhere. The reforms paid insufficient 
attention to the history of highly centralized 
Bangladesh politics. Not surprisingly, these 
reforms have in general failed. Centralized 
political and bureaucratic elites have con-
tinued to dictate agency decisions.

Lack of Regulatory oversight

While arbitrary government intervention has 
hampered the power sector, elimination of 
the government role is not the answer. The 
sector cannot function without govern-
ment provision of professional regulatory 
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load shedding is a significant drain on the 
economy and a major irritant to the public, 
both in rural areas and cities. To minimize 
load shedding, old plants are not retired. The 
Minister responsible for the power sector 
and his Secretary postpone plant shutdowns 
for routine maintenance – which in turn 
gives rise to unexpected plant shutdowns at 
later dates. Neither power plant managers 
nor senior BPDB administrators have the 
authority to shut down power stations for 
urgent maintenance. Even in these cases, 
permission for shut down must be obtained 
from the Minister via the Secretary.

System Loss

The term “system loss” refers to the dif-
ference between electricity generated and 
electricity for which customers are billed. 
Technical system loss is the energy lost as 
heat in electrical equipment and along trans-
mission lines, due to resistance as electricity 
is transferred from one location to another. 
Currently, the overall system loss in Bangla-
desh transmission and distribution system 
is about 21 percent. Technical system loss 
should not be above 10 percent; the remain-
ing 11 percent non-technical system loss is a 
reasonable estimate of power theft.

Non-technical system loss arises in sev-
eral ways. People may make unauthorized 
connections. Meter readers may be bribed 
to lower the recorded amount of electric-
ity delivered to a home or business, which 
inflates the energy “lost” in the system. The 
BPDB and other regional operators may 
create non-existent non-paying customer 
accounts to cover up power losses to the 

ity demand and supply must be balanced 
at all times to maintain stable and reliable 
operations.

Consumers and producers in developing 
countries often lack access to good informa-
tion on the sector. Government departments 
do not have funds to research and report 
on up-to-date changes in technology and 
regulatory policy. Many customers lack 
access to the internet and other sources of 
current information. Furthermore, in Ban-
gladesh many small customers – especially 
in rural areas – are illiterate and ignorant 
of their rights.

consequences

Load Shedding

In many developing countries, generation 
and transmission capacity is inadequate to 
meet the peak demand among those con-
nected. Power authorities manage by load 
shedding – eliminating power to regions of 
the country, or neighborhoods within cities, 
on a rotating basis.

Despite reforms over the 1990s to en-
courage generation by IPPs, and despite the 
installation of new power plants, transmis-
sion lines and distribution networks, the 
Bangladesh power system remains inad-
equate to the demands of connected custom-
ers – to say nothing of the potential demand 
by the majority of Bangladeshis who have no 
access to electricity. The BPDB has resorted 
to significant load shedding to reconcile 
demand with available capacity.
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iv). That is probably an understatement be-
cause it ignores foregone potential output.

There are several dimensions to any cost 
calculation:

uNDuly hIGh SOCIAl COST PER kWh GENER-•	

ATED AND DISTRIBuTED: Given unreliability 
of the grid, many industrial customers in-
stall captive back-up generating capacity, 
which significantly increases industrial 
production costs relative to an efficient 
power system. To begin, the total cost 
(operating plus capital) of generating a 
kWh of electricity from an isolated small 
power station may well be three or four 
times that of power from a large-scale 
plant. In addition, when industrial con-
sumers abandon the grid in favour of 
captive capacity, the overall load factor of 
the distribution utility falls, which further 
increases overall system costs.

system. This in turn exacerbates the problem 
of uncollected receivables.

Non-technical system-loss makes it 
difficult for system operators to estimate 
demand and manage the amount of energy 
flowing through the grid at any given time. 
An unpredictable flow of electricity through 
the grid places further strains on the aging, 
poorly maintained system.

Economic and Financial Impact

The economic impact of inadequate perfor-
mance in the power sector is large. Placing a 
precise value on the cost to the Bangladesh 
economy requires, however, making contest-
able assumptions. one study, of losses in the 
year 2002, concluded costs were equivalent 
to 11.5 percent of industrial production or 
1.7 percent of annual GDP (Nexant 2003, 

Figure 2: Top Constraints to Business Operation and Growth in Bangadesh, as Viewed by Firms

Source: World Bank (2003, 8)
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ditional capacity, operating at 60 percent 
load factor. Using these parameters, we 
estimate the annual economic cost of unmet 
demand at Tk.79,000 million (US$1.13 
billion).3

Another aspect of the overall cost of poor 
electricity is the amount paid in bribes and 
power theft. Based on the data in the ap-
pendix Table A1, we assume Tk.2.5 / kWh 
as an average cost to generate and distribute 
electricity. If we estimate the actual cost of 
supply to customers (given power theft and 
corruption) at Tk.5.0 / kWh, the difference 
is Tk.2.5. The distribution agencies an-
nually import 20,000 GWh. This implies 
an estimated annual excess cost to power 
customers of Tk. 50,000 million (US$700 
million).4

FOREGONE DEVElOPMENT:•	  In surveys, 
business leaders have cited “erratic and 
poor quality of electricity supply” as the 
most important single barrier to business 
expansion. (See Figure 2.)

DISTRIBuTIONAl CONSEquENCES:•	  Electric-
ity is disproportionately available to 
customers of above-average incomes. 
Village customers typically suffer more 
load shedding than do those in cities.

The Power Sector Master Plan (devel-
oped by Power Cell in the Power Division) 
undertook an estimate of the economic cost 
of load shedding in 2006. It estimated the 
cost to the economy of unmet demand due 
to load shedding at Tk.30 / kWh. To have 
supplied unmet demand in 2005/06 and 
2006/07 would have required 500 MW ad-
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seCTIon 3

Rural Electrification Board

the Requirements of 
Power Sector Reform

In any country, such as Bangladesh, whose 
power sector is manifestly inefficient, the 
potential benefits from reform are large. 
However, realizing reform has never been 
an easy task. There are many reasons for 
this but they can be summarized under two 
headings: the threat posed by interest groups 
benefiting from the status quo, and the time 
required to build trust between sellers and 
buyers:

lOSSES AMONG CONCENTRATED INTERESTS: •	

Reform means that customers with 
illegal connections risk losing them. 
State-owned power agencies are typically 
overstaffed; reform threatens job losses. 
Meter readers risk losing boksheesh 
arising from their discretion over bill-
ing. Senior power sector officials risk 
losing boksheesh from discretion over 
tendering and other major decisions. 

Farmers risk losing irrigation power sold 
to them at prices below cost. Politicians 
can no longer campaign on the basis of 
promises of uneconomic tariff structures 
and non-viable line construction in their 
constituencies. To succeed, reform must 
generate important “winners.” And the 
winners must be numerous, not simply 
urban elites.

REquIREMENT FOR TRuST AND CREDIBlE •	

REGulATORy INSTITuTIONS: The power 
sector requires large fixed investments in 
generation and transmission. Which, in 
turn, implies the need for long term con-
tracting. Honoring long term contracts 
requires trust between buyers and sellers 
of power. If the power sector is character-
ized by mistrust, private firms will not 
invest. While there may be widespread 
understanding of the need for trust and 
credible institutions in the power sector, 
building respect for transparent ac-
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to other power markets, its income 
level and macroeconomic condition, 
its political situation, and the capacity 
of its domestic financial markets and 
institutions. They reflect the many di-
mensions of power market reform and 
critically influence the feasibility of re-
form programs and hence the outcomes 
that can be achieved from them in the 
short to medium term. The variety of 
starting conditions among developing 
countries partly explains the diversity 
of their power market reform programs 
and the development of innovative 
power market and industry structures 
and regulatory arrangements. (Besant-
Jones 2006, 3).

countable administration requires time. 
If, in the absence of trust, governments 
substitute public for private finance, in-
evitably they incur large financial losses 
that divert limited public revenues from 
higher priorities, such as schools and 
health clinics.

Given these difficulties, Besant-Jones 
makes the obvious, but frequently ignored, 
argument that reformers must not import 
a cookbook of generic policies. They must 
build on what he describes as the “starting 
conditions”:

These conditions include the size of 
the country and its power system and 
market, the country’s location relative 

DANONE.cOMMuNiTiES
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access to electricity in rural Bangladesh. 
Since Partition in 1947, the focus of infra-
structure investment has been the economic 
centers of Dhaka and Chittagong. The REB 
mandate was to bring power to those living 
outside the main cities, the rural poor.

The REB has adapted a model of rural 
electricity cooperatives prevalent in the 
United States. The REB acts as the umbrella 
organization over a series of Palli Biddyut 
Samitee (PBS). These rural electric societies 
are based on cooperative principles of col-

In any assessment of the “starting condi-
tions” for reform in Bangladesh, the Rural 
Electrification Board is an immensely valu-
able institution. In this chapter we discuss 
its history and significance.

origins of the REB

In 1977, the Rural Electrification Board was 
created through a Presidential ordinance to 
oversee electricity distribution and expand 

Quick Facts About REB/PBS operations

Number of PBS: 70

Number of district under the program: 61

Number of villages electrified: 47,061

System loss: 11.68% (cumulative), 12.76% (March 2008)

Total distribution line constructed: 2,13,337 Km 

Total distribution line energized: 2,10,779 Km 

Total 33/11 KV sub-stations constructed and commissioned: 404  

(305 constructed by REB, 68 taken over from BPDB and DESA)

installed capacity of sub-stations: 2704 MVA

Total number of consumers: 72,45,732

Total number of irrigation pumps connected: 1,95,164

Population in program area: 92,513,296

connections

Domestic: 6,153,906

commercial: 736,563

irrigation: 195,164

Others: 12,854

Total: 7,245,732

Source: REB website
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villages under the REB mandate by 2020. 
This decade, the number of connections 
has doubled, and now exceeds 7.4 million. 
The total population of the area served is 
92.5 million. Each PBS is responsible for a 
geographical area of 1500 to 2000 square 
kilometers. The REB is progressively assum-
ing responsibility for areas formerly served 
by the BPDB and DESA.

Having a large number of small accounts, 
the REB/PBS system employs a larger staff 
than any other distribution agency. Head 
office REB officers and staff number about 
1,000; PBS officers and staff total over 
25,000. It is worth noting that the REB/
PBS achieves impressively better efficiency 
in terms of the customers/employee ratio. 
The REB ratio is 300 customers/employee; 
the comparable ratio for other agencies is 
90 (Rahmatullah 2005).

Financing for PBS infrastructure is 
organized through the REB. The need for 
infrastructure such as substations and 

lective ownership by consumers. Each PBS 
operates as a semi-autonomous unit regis-
tered with the REB. A Board of Directors 
governs the PBS operations and management 
planning. Women are encouraged to run for 
election and serve as female directors.

The REB is the liaison between the PBS 
and government agencies: first, the Ministry 
of Power Energy and Mineral Resources; 
second, agencies that own and operate 
the electrical system in urban areas; third, 
government agencies, donors and NGos en-
gaged in rural development. The REB Board 
includes members from various agencies to 
facilitate this liaison in an effective manner. 
The REB also aids PBS with initial organi-
zation, training of employees, operational 
and management activities, procurement of 
funds and conduct of board elections.

After setting up an initial 13 PBS in 
1977, the REB now supervises 70 operating 
PBS that serve 47,000 villages. The rural 
electrification program aims to electrify all 
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REB has been consistently lower than for 
either the BPDB or DESA (now DPDC). As 
example, consider the year 2003 in Table 
1, and subtract 10 percent as an estimate 
of technical loss. That implies 7.4 percent 
non-technical loss for the REB; 13.0 percent 
for the BPDB and 21.0 percent for DESA. 
Another measure of system integrity is the 
ability to collect amounts owing on billed 
power sales. In 2003, the REB failed to 
collect on approximately 2 percent of bills, 
the BPDB on 11 percent, and DESA on 8 
percent.

Slow but steady expansion of the REB/
PBS system, combined with local PBS par-
ticipation in planning and operating has 
engendered confidence that customers will 
receive good service. one result has been a 
steady decrease over time in system loss. (See 
Figure 4 on page 38.)

distribution networks is assessed based on 
20-year demand forecasts for the area. These 
are reviewed every year and updated every 
fifth year. low interest long-term loans are 
issued with a grace period of eight years at 
3 percent annual interest.

Achievements

over the last three decades, the REB has 
dramatically expanded its share of power 
distributed. In 2005/06, its share of ag-
gregate national power distribution was 
almost 40 percent. (See Figure 3.) Relative 
to the other distribution agencies, the REB 
has maintained a much superior level of 
accountability, in terms of system loss and 
bill collections.

The system loss experienced by the 

Figure 3: Transmission and Distribution losses, 2005/2006

Source: Rahmatullah (2007)
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Figure 4: REB System loss, 1981-82 to 2005-06

Source: Source: authors’ calculations from REB (2008a)

Table 1: Total System loss and Bill Collection Rate in Electricity Distribution 
Companies in Bangladesh, 1994–2005 (Percentage)

Source: Asian Development Bank and REB, in Nathan 2006.
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Supporters of the REB have created a leg-
islative framework and “corporate culture” 
that buttresses procedural and managerial 
efficiency:

By law, unions are not allowed within •	

the PBSs.

The election of PBS boards of directors •	

contributes to a sense of trust between 
customers and the REB. PBS directors 
are expected to refrain from partisan 
politics.

The initial REB leadership in the 1970s •	

benefited from the professionalism of 
senior military officers. This tradition 
has survived over the three decades of 
the REB’s existence. Nonetheless, the 
REB does suffer from some of the same 
bureaucratic problems that afflict other 
power sector agencies.

Limitations

Despite the REB’s accomplishments, its abil-
ity to improve overall performance of the 
country’s power sector is limited by the fact 
it has been restricted to power distribution. 
Except for a small amount of capacity added 
to the national grid under the auspices of 
the Rural Power Company limited (RPCl), 
the REB has not generated power. As a 
distribution agency, the REB/PBS system 
is subject to the same voltage variations as 
others drawing on the national grid. And, 
by all anecdotal accounts, its rural custom-
ers experience more load shedding than do 
those in the major urban centres.

Keys to Success

Why has the REB been able to maintain its 
superior performance in an environment 
where other power distribution agencies 
have not? A recent consultant’s study exam-
ines several explanations. The explanations 
fall into two broad categories: (1) proce-
dures and systems that secure collection 
and efficient electric power distribution; and 
(2) environmental factors that protect those 
procedures and systems from political inter-
ference that could undermine their integrity 
(Nathan Associates 2006, i).

The REB has a solid reputation of mea-
suring inputs and outcomes, and using com-
mon sense managerial techniques:

The PBS and REB measure many dimen-•	

sions of performance. This provides 
useful benchmarking information for 
an individual PBS. It helps identify best 
practices and points out potential prob-
lems. Measurements are exhaustive and 
scrupulously undertaken. (See box on 
Performance Target Agreements.)

While managers in the head office wield •	

authority over major REB decisions, the 
cooperative tradition of local PBS control 
matters. The decentralization of many 
managerial decisions is in sharp contrast 
to the operation of the other power sec-
tor agencies.

Given the culture of boksheesh among •	

meter readers with the other agencies, the 
REB trains its meter readers, checks on 
their performance, and limits the length 
of their tenure with any one PBS.
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easy to pay, against the mediocre quality of 
power to be supplied. Although the REB 
has been successful in electrifying half of all 
villages, less than half of residents in these 
villages have taken up service.

The rural population is, on average, less 
affluent than their urban counterparts. In 
deciding whether to connect to the system, 
potential low-income rural customers must 
weigh the connection charges, which are not 

Performance target Agreements (PtAs)

The REB formulates annual PTAs, signed by the PBS presidents, to govern activities of each 

PBS. Staff in PBS that attain the agreed targets are rewarded with incentive bonuses, up to 

15 percent of their salary. On the other hand, PBS that fail to achieve targets face financial 

penalty. The REB holds open discussions with the PBS presidents and general managers on 

socio-economic, financial and administrative aspects. But unfortunately, PTA targets often 

do not give due consideration to the problems and potentialities of the geographical area 

of the particular PBS. The methodology of the PTA has limitations.

Among the accounting measures of each PBS are the following:

system loss • 

Accounts receivable • 

Account payable • 

Debt service coverage • 

Plant revenue ratio • 

equity status• 

recovery of amounts written off• 

Payment of debt service liability• 

Annual load factor • 

revenue per KM of line • 

Total cost of providing electric  • 

service per km of line 

Percentage of billing each month• 

Annual growth in consumers  • 

(service in place)

Annual growth in kWhs or MWhs sold• 

ratio of services in place and • 

consumer connected (cumulative)

ratio of connected and • 

stacked consumer

Inspection of distribution line (KM)• 

Maintenance of distribution line (KM) • 

Preventive maintenance of • 

transformer (number)

repair of damaged • 

transformer (number)

Consumers hour outage• 

ratio of disconnected and • 

disconnectable consumers.

Source: REB (2008c)
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To address inadequate generation capac-
ity, the REB established in 1994 the Rural 
Power Company limited (RPCl) – ini-
tially with five PBS (Dhaka PBS-1, Comilla 
PBS-1, Narsingdi PBS-1, Tangail PBS and 
Moulvibazar PBS) – using the financial 
assistance and guidance of the Asian De-
velopment Bank (ADB). Three small power 
plants have been built under the auspices 

Status Quo – Generation 
Fed into National Grid

Starting in the early 1990s, the government 
created separate distribution companies; 
later, it unbundled transmission. It has also 
encouraged IPPs to invest, supplying ad-
ditional capacity for the grid. The REB has 
played a role in this strategy.

seCTIon 4

Area-Based  
Planning options

THERE ARE MANy oPTIoNS FoR IMPRoVING THE BANGlADESH PoWER SECToR:

the options discussed here are not exhaustive. However, we believe introduction by the REB 

of the Area-Based Planning options discussed below are important. The strategy underlying 

these options is to create generating capacity independent of the national grid, capacity whose 

power would be available on a priority basis to customers in the participating PBS.

We start by summarizing the status quo. In the next section, we introduce three distrib-

uted generation options. We summarize the criteria for evaluating options in Table 2 on 

page 45.
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Within this strategy, there exist several 
options whose feasibility must be assessed.

Small Power Plants owned by 
the REB or Partnering PBS

The REB or partnering PBS could design, 
build, own and operate small power plants 
(with a capacity of, say, 100 MW) that would 
generate power for the sole purpose of satis-
fying demand among partnering PBS. If the 
capacity exceeds the load in a particular PBS, 
several adjacent PBS could integrate their dis-
tribution lines. The existing local Area Based 
Planning methodology that governs the loca-
tion of PBS could provide the framework for 
the REB to install small power stations that 
combine three or four PBS. Also, the 1996 
Small Power Plant Guideline allows for direct 
sale of electricity from generator to end-user 
(SPP Section 4).

A variation on this option is that the REB 
arrange finance and own the power plants, 
but contract with IPPs to design, build, and 
operate them on a cost-plus basis.

If the REB integrates backward into 
power generation, it will be obliged to 
assume new tasks. It will have to arrange 
financing for plant construction; it will have 
to assume all the complex managerial tasks 
associated with power generation.

Small Power Plants owned by IPPs

Given the institutional credibility of the REB/
PBS system, it may be feasible to negotiate 
with private IPPs that they design, build, 
own, and operate power plants subject to 

of the RPCl with a total initial capacity of 
approximately 35 MW. In 1999, expansion 
increased this capacity to 70 MW; later in 
2002, to 140 MW; in 2007, to 210 MW.

Unfortunately, these additions to national 
capacity have been relatively minor and 
any generation interconnected to the grid 
automatically falls prey to the many issues 
that plague the national system.

REB Distributed Generation

The REB, or partnerships among adjacent 
PBS, could arrange financing and build 
several plants whose power would be dis-
tributed via the REB/BPDB 33 kV distribu-
tion lines to the relevant partnering PBS. 
Alternatively, the REB could contract with 
IPPs to generate power and the partner 
PBS could buy at an agreed price. Since the 
power generated would be distributed over a 
relatively small area using existing REB/PBS 
infrastructure, the power could be generated 
and transmitted at a lower voltage (namely, 
the 33 kV used by the REB distribution 
lines). The essence of these options is that 
the REB or PBS control distribution of this 
power, directing it to meet local demand.

To give an example, a 100 MW plant, 
operating at 60 percent capacity, would 
generate annually approximately 530 GWh 
of electricity. The three largest PBS each 
require annually more than this quantity 
of electricity. Many combinations of three 
or four adjacent PBS have aggregate power 
requirements well in excess of 530 GWh. 
Hence, plants should be designed with the 
potential to at least double capacity.



45Centre for Policy research of IUBAT • summer 2008

would require the REB to replicate on a 
small scale the functions that reformers 
hoped the Bangladesh Energy Regulatory 
Commission (BERC) would accomplish at 
the national level.

While this option would relieve the 
REB of arranging financing and operating 

long term contracts to sell to the participat-
ing PBS. The REB/PBS could lower risk, and 
hence lower cost of private financing to the 
IPPs, by offering insurance against breach 
of purchase agreements.

This option inevitably raises issues aris-
ing in the context of utility regulation. It 

Table 2: Assessment of Strategic Options to Expand REB Capacity

Status quo

Area-based planning (distributed generation options)

Plants owned 
by REB/PBS

Plants owned 
by IPPs

Purchases from 
owners of captive 
power generators

System stability
System remains 
at current, poor 
level of stability

increased system stability as 
scheduled power flows can be 
controlled by REB operators. 
Adequate levels of electricity 
would reduce load shedding

Potential stability 
issues as existing 
infra-structure may 
not adequately 
control power flows 
from many small 
private generators

Price/cost per 
kWh of power 
imported into 
REB distribution 
system

lower purchase 
price (about Tk.2 
/ kWh), based on 
past agreements 
between BPDB 
and REB

Higher average cost or purchase price 
(about Tk.2.5 / kWh) required to cover 
full long-term costs of supply; price 
depends on several variables: ability 
to sell surplus power to national grid 
at reasonable price, cost of finance

Price will vary 
across providers, 
depending on 
terms of contract

Quality of power 
(load shedding 
and voltage 
variability) 

low quality, 
power subject to 
extensive load 
shedding and 
voltage variability

High quality, subject to shutdown 
of plants for maintenance

Variable quality 
and intermittent 
availability, subject 
to needs of captive 
generator

complexity of 
contracting by 
REB/PBS

Simple, 
contracting 
based on past 
precedents

complex, 
requires REB to 
expand scope of 
management and 
develop sources 
of finance

complex, 
requires REB to 
expand scope 
of management 
and engage in 
bilateral negoti-
ations with iPPs 

Moderately 
complex, requires 
many small 
contracts with 
captive power 
generators

Fuel source 
choice of fuel 
depends on 
decisions of BPDB

Gas creates fewer environmental 
problems than coal; use of gas as 
feed constrains plant locations 
to be near gas pipeline grid; coal 
reserves are established – proved 
gas reserves are limited, but little 
recent exploration has taken place

choice of fuel 
depends on 
decisions of captive 
power generators
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power plants, it would still need to expand 
its managerial scope in order to undertake 
competently the bilateral negotiations be-
tween itself and IPPs.

captive Power

A third option for distributed generation 
is that the REB negotiate with owners of 
small generators installed as back-up power 
(used during periods of load shedding). 
Although individual captive generators are 
usually of low capacity (less than 5 MW), 
there is cumulatively in Bangladesh at least 
1000 MW of captive capacity. It has been 
estimated that owners of 600 MW of this 
capacity may be willing to negotiate con-
tracts to sell surplus power to the relevant 
PBS (Rahmatullah 2007). The benefit of 
this option is more efficient utilization of 
pre-existing generation sources that would 
otherwise be under-utilized.

As of July 2007, the REB had signed six 
captive power agreements with various gen-
erators in the areas of Chittagong, Narayan-
gonj, and Gazipur. The maximum supply of 
contracted power from the generators is 21 
MW with a minimum of 10.75 MW. The 

net amount pumped into the distribution 
grid depends on the amount consumed by 
the original generator (REB 2008d).

The intermittent availability of captive 
power poses reliability issues for distribution 
infrastructure. Electricity is a “real-time” 
commodity. The amount injected into the 
grid must be instantaneously balanced with 
the amount being consumed in order to 
keep the physical properties of electricity 
(voltage, current, impedance) within ac-
ceptable reliability limits. System planners 
have become adept at forecasting supply 
and demand patterns in order to schedule 
the correct amount generated at any given 
time. They also have protection schemes at 
their disposal to “trip” or disconnect certain 
generators or portions of the grid that have 
become unstable.

The uncertainties of availability and 
volume of energy associated with captive 
power pose potential system problems. An 
unbalanced system is susceptible to volt-
age variations and blackouts. However, a 
well implemented captive power policy can 
resolve these technical problems via instal-
lation of appropriate protective equipment 
at the interconnection point.
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displaces farmers and reduces valuable ar-
able land, a major concern in a country as 
densely populated as is Bangladesh.

Recent innovations attempt to sequester 
the carbon either before the coal is burned 
as fuel (coal gasification combined cycle) 
or after it is burned but before its emis-
sions escape into the atmosphere. Extensive 
research and development of these seques-
tration methods is taking place. However, 
carbon sequestration techniques are not 
yet economically viable, even for developed 
countries where customers are prepared to 
absorb the additional costs. Current esti-
mates conclude that at least 10 to 20 years 
of extensive research and development are 
necessary to bring clean coal technologies 
to a marketable level of scale and efficiency 
(EPRI/EEI 2007).

seCTIon 5

Further considerations

Fuel choice

coal

Bangladesh has abundant reserves of coal 
in the north, and potentially large – but 
under-explored – natural gas reserves in the 
eastern portion of the country and in the 
Bay of Bengal. Either can be used as energy 
source to generate electricity.

In coal-fired plants, coal is burned to pro-
duce steam, which is then pressurized and 
released to spin turbines. The disadvantages 
of coal as energy source are the associated 
health and environmental concerns. Inter-
nationally, coal-fired power plants are the 
major source of carbon dioxide, the most 
important greenhouse gas. Airborne pollu-
tion from coal plants causes acid rain and 
can interfere with ground water and water 
tables. Furthermore, open-pit coal mining 
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Figure 5

Natural Gas

Another fuel choice in Bangladesh is natural 
gas. Combined cycle gas turbines (CCGT) 
fueled by natural gas employ a proven read-
ily available technology. In a combined cycle 
plant, exhaust heat from the first turbine is 
used to produce steam that powers a second 
turbine. Relative to coal-fired plants, such 
combined cycle turbines can readily reduce 
greenhouse gas emissions per kWh generated 
by 50 percent.

The relative advantage of natural gas 
arises from the higher heat content, the 

lower carbon intensity of gas relative to coal, 
and the higher overall efficiency of a CCGT 
relative to a coal-fired plant (US DoE/NETl 
2007, 446).

The US Environmental Protection Agency 
(EPA) provides the following statistics. The 
average emissions rates in the US from 
natural gas-fired generation are 1135 lbs/
MWh of carbon dioxide, 0.1 lbs/MWh of 
sulfur dioxide, and 1.7 lbs/MWh of nitrogen 
oxides. Compared to the average air emis-
sions from coal-fired generation, natural gas 
produces half as much carbon dioxide, less 
than a third as much nitrogen oxides, and 
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Size of Plant

New technologies such as CCGT have 
significantly reduced the minimum efficient 
scale of generating plants, increased the ef-
ficiency of transforming the energy source 
into electricity, and reduced the time needed 
to plan and build new generating capacity. 
Kessides summarizes as follows:

In electricity new technologies have 
significantly reduced the minimum 
efficient scale of generating plants, the 
investment costs of new units, and the 
time needed to plan and build new 

one percent as much sulphur oxides per unit 
of electricity generated (EPA 2008).

Estimating gas reserves in Bangladesh 
has been subject to much controversy in 
recent years. Estimates of ultimate discov-
erable reserves range between 11 and 80 
TCF (Miyan and Richards 2004, 24-28). 
Whatever the size of undiscovered reserves, 
it is safe to say that sizeable undiscovered 
reserves exist. There has been little private 
investment in exploration due to the poor 
overall credibility of regulatory institutions 
and state-owned agencies in the sector.
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twofold: the decline in total (levelized) cost 
per kWh of electricity and, of equal impor-
tance, the technological changes that now 
allow small power plants of 100 MW to 
realize unit costs as low as large plants of 
1000 MW capacity.

Despite technological advances, unit 
costs are higher for very small (below 50 
MW capacity) plants than for somewhat 
larger plants. This may pose a tradeoff. The 
lowest technical cost of power generation 
may require a plant whose power can be 
efficiently consumed only by assembling 
several PBS into a mini-grid. This may create 
more administrative and managerial prob-
lems than would arise from a smaller plant 
serving a single PBS. A balance needs to be 
struck between technical cost efficiencies of 
somewhat larger plants (100 MW and over) 
and the desire to preserve a decentralized, 
autonomous organization among PBS.

plants … Generation could be structur-
ally competitive in many developing 
and transition economies, especially 
those with access to natural gas. Smaller 
plants considerably increase the range 
of ownership options. Moreover, low 
cost, small-scale generation units al-
low electric power to be produced 
closer to end users, reducing reliance 
on transmission and even distribu-
tion networks and undermining their 
natural monopoly characteristics as 
well. Small-scale, off-grid supply may 
ultimately prove a practical solution to 
the electricity problems of many low-
income developing countries, especially 
in Africa. (Kessides 2004, 38)

The schematic Figure 6 illustrates trends 
over the previous century in long run unit 
costs in generation for plants of varying 
scale. The significance of these trends is 

Figure 6: Schematic Figure of Trends in long Run Average Cost Curves 
per Megawatt of Electricity Generating Capacity

levelized cost / kWh
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tailed scheduling and monitoring of power 
transactions between PBS-generated electric-
ity and the national grid will be needed to 
ensure that the system stays within reliability 
and safety limits.

REB/PBS Institutional capacity

The REB/PBS system has grown dramati-
cally over the last decade, and now serves 
over 7.4 million customers. Inevitably, such 
growth has created new managerial difficul-
ties. We refer briefly to several aspects, but 
these issues deserve much fuller discussion 
than we can provide here.

Assuming the utility regulatory role

It is essential that agreements for power 
purchased from IPPs set rates that ensure 
adequate, but not excessive, financial returns 
to both the IPP as generator and PBS as 
distributor. As discussed by Kleinschmidt 
(2007), a regulator applying a “rate of re-
turn” regulatory strategy in North America 
determines a rate structure for a regulated 
distribution company after taking into ac-
count the following:

 Variable costs: Cost of electricity •	

purchased

 Fixed costs: operations and •	

maintenance
  Administration•	

  Depreciation and amortization•	

  Property taxes and fees•	

  Corporate income taxes•	

  Allowed return on rate-base•	

  Total costs•	

Sale of Surplus

Banerjee (2006) analyzes unit costs of alter-
nate power generation technologies intended 
for use in distributed generation projects in 
India. A key conclusion of his analysis is 
the importance of maintaining a high load 
factor. To realize satisfactory load factors for 
most distributed generation projects requires 
an interconnection with a major power grid, 
and the ability to sell surplus power into the 
grid at a reasonable price.

In the case of PBS distributed generation 
projects, there should be in place agreements 
whereby the BPDB buys surplus electricity 
after local demand has been met. Negotiating 
the terms of such agreements is a potential 
source of conflict. legislation setting guide-
lines for such agreements is important.

Such legislation could be modeled on 
the Public Utility Regulatory Polices Act 
(PURPA) in the US. It specifies the terms and 
conditions of sale from small power produc-
ers to regional utilities. Enacted in 1978 by 
the US Congress, the goal of PURPA is to 
create a market for non-utility small power 
plants - many using renewable energy tech-
nologies - by obliging utilities to buy power 
at prices equivalent to “avoided costs” faced 
by the utility if it had to generate or purchase 
additional power from sources other than 
its own generators. legislating a standard 
agreement between small generators and 
utilities has given both parties a sense of 
certainty that a fair market for surplus 
power will exist.

Reliability issues are also a concern, given 
the aging BPDB plants, and questionable 
professional standards in the BPDB. De-
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Differential rates

Within reason, setting different rates for 
different customer classes makes sense. For 
example, it makes sense to price power at 
lower rates for customers prepared to be cut 
off at times of high demand. Pricing power 
at higher rates during peak hours and lower 
rates off-peak also makes sense. (Electricity 
demand peaks at certain times of day, such 
as time of cooking evening meals.) This 
obliges peak-hour customers to bear more of 
the fixed costs of capacity than those able to 
use off-peak power. High peak-load pricing 
is efficient since it is peak demand that de-
termines required capacity. As Kleinschmidt 
(2007, 8) states, high prices for peak-hour 
consumption “not only recovers the costs 
of the extra capacity that needs to be built 
from the customers that incurred the load 
during that time, but also will provide an 
incentive for shifting discretionary loads to 
off-peak periods.”

The above illustrates the logic behind 
peak-load pricing. But, in practice, there 
are many obstacles. It may be impossible 
to meter time of use of power. Rate setting 
may become politicized in which case politi-
cians promise artificially low off-peak rates 
that jeopardize the financial solvency of the 
distribution agency.

Small low-load PBS

Furthermore, the REB must grapple with the 
fact that the majority of PBS have sales be-
low financial break-even levels. Break-even 
annual sales for a PBS have been estimated at 
300GWh. In 2005, in terms of sales, the top 

In the absence of a national regulator, 
the REB will have to exercise this regulatory 
role in negotiating with any IPP providing 
distributed generation capacity. Determining 
the allowed return on the rate-base is often 
the most controversial decision. There must 
be a return to those who provide finance, 
whether finance be in the form of debt 
or equity. Without adequate return, there 
would be no IPP investments. The greater 
the political risk perceived by those who 
provide finance the higher will be their 
expected return.

Improving PtAs

As discussed in Sidebar 2, there is need to 
implement PTAs that actually work. Targets 
must be set in a more reasonable manner. 
one of the authors has proposed a five-
step procedure that emphasizes stages of 
implementation:

STEP 1: •	 Set PBS objectives and targets on 
the basis of a new expanded REB man-
date that entails distributed generation

STEP 2: •	 Develop program of action with 
relevant groups

STEP 3:•	  Implement the program

STEP 4: •	 Monitor, evaluate, and report 
progress to PBS directors and to REB

STEP 5: •	 Regularly review and reset objec-
tives and targets as necessary.
(Rahmatullah 2005)
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connection costs, particularly in PBS with 
small loads. Preferably, subsidies should 
target the fixed costs for certain customer 
groups, such as low-income farmers in 
rural areas. These one-time subsidies will 
not have an ongoing impact on financial 
viability of PBS.

Renewable Energy Projects

There is a modest potential to generate 
power from renewable sources such as 
wind and solar. At present, unit costs for 
these sources are above costs for thermally 
generated power except in isolated locations 
facing high transmission and distribution 
costs. However, the costs of renewable 
power technologies (such as wind and pho-
tovoltaic) have declined dramatically over 
the last decade and will probably continue 
to do so. Either now or in the near future, 
there may be a potential to make such proj-
ects financially viable.

10 PBS averaged 380GWh; the remaining 
60 averaged 80GWh (Rahmatullah 2005). 
Several considerations arise:

Enabling the REB/PBS system to gener-•	

ate high quality power distributed to 
participating PBS on a priority basis will 
increase consumer demand. This will 
enable some near-to-break-even PBS to 
realize a financial surplus.

There is a potential to decentralize in-•	

dustrial development plants beyond the 
Chittagong and Dhaka regions. Greater 
decentralization will increase power sales 
in the affected PBS.

It may be desirable to merge some PBS •	

with small loads in order to realize ad-
ministrative scale economies.

The REB could engage in some explicit, •	

limited cross-subsidization. It could, for 
example, create a fund, financed by a 
modest levy on high-load PBS devoted 
to subsidizing the fixed cost of customer 
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PArT 6

conclusions and 
Recommendations

IN CoNClUSIoN, WE MAKE SEVERAl RECoMMENDATIoNS THAT TAKE ACCoUNT

of what Besant-Jones identifies as “starting conditions.” Two of these conditions are of 

particular importance: the relative under-servicing of rural Bangladesh and the superior 

reputation of the REB as a credible institution in the power sector.

RECOMMENDATION 1: The government should 
encourage the REB and individual PBS to 
negotiate multiple captive power projects, 
the power from which would be distributed 
within the relevant PBS.

The two major guidelines governing such 
contracts are the following:

the REB be satisfied the captive power 1. 
generator will not destabilize the larger 
REB/PBS distribution network, and

the contracting PBS maintain adequate 2. 
accounting to assure each project is finan-
cially justifiable, inasmuch as expected 
incremental revenue exceed incremental 
cost to the PBS.

RECOMMENDATION 2: The government should 

encourage the REB to pursue investment in 

distributed generation capacity, experiment-

ing with alternate financial models.

There exist several options, each worth seri-

ous consideration:

The REB/PBS could design, build, own, 1. 

operate several power plants, raising the 

finance and managing the plants. Given 

the REB’s credible reputation, it may be 

able to arrange low-interest financing 

from a bilateral or multilateral donor 

agency.
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years, the REB should undertake an inde-
pendent review of the performance of these 
projects. As with captive power projects, it 
is important that the projects not destabilize 
the REB/PBS distribution network, and that 
projects be financially justifiable. It should 
be understood that this recommendation 
implies that the REB/PBS can contract 
free from political constraints imposed by 
the Cabinet Committee on Government 
Purchase.

The REB could contract with IPPs to 2. 
design, build, operate on a cost-plus basis 
several plants. But, as with option 1, the 
REB/PBS could retain ownership and 
arrange financing.

The REB/PBS could enter into long-term 3. 
purchase agreements with IPPs. The IPPs 
would design, build, operate, and own 
the power plants.

This incremental capacity should initially 
be limited to, say, 1000 MW. After three 

MONiR-uZ-ZAMAN PHOTO
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increase consumer demand. This will 
enable some near-to-break-even PBS to 
realize a financial surplus.

There is a potential to decentralize in-•	

dustrial development plants beyond the 
Chittagong and Dhaka regions. Greater 
decentralization will increase power sales 
in the affected PBS.

It may be desirable to merge some PBS •	

with small loads in order to realize ad-
ministrative scale economies.

The REB could engage in some explicit, •	

limited cross-subsidization. It could, for 
example, create a fund, financed by a 
modest levy on high-load PBS devoted 
to subsidizing the fixed cost of customer 
connection costs, particularly in PBS with 
small loads. Preferably, subsidies should 
target the fixed costs for certain customer 
groups, such as low-income farmers in 
rural areas. These one-time subsidies will 
not have an ongoing impact on financial 
viability of PBS.

RECOMMENDATION 5: The REB should ex-
plore the potential of obtaining financing 
for renewable energy projects from firms 
investing in carbon emission offsets.

As discussed, the potential for renewable 
energy projects is modest at present. The 
REB could enhance the viability of such 
projects by selling carbon emission offsets to 
purchasers willing to buy such offsets. The 
Chicago Carbon Exchange is an example 
of a market in such carbon offsets (CCx 
2008).

RECOMMENDATION 3: The government should 
enact legislation incorporating the PURPA 
principle of guaranteed sale of surplus power 
from distributed generation plants into the 
national grid at prices reflecting the avoided 
costs of power generated by the BPDB or 
IPPs.

As discussed in the report, such sales in-
crease the load factor of the power plants 
and lower the long run unit cost of opera-
tion. Surplus sales also benefit customers 
relying on the national grid.

RECOMMENDATION 4: Given rapid growth, 
the REB/PBS must address its new and 
more complex managerial difficulties. 
There are several aspects to this: assuming 
the utility regulation function in nego-
tiations with IPPs; advising on location of 
industrial development projects; designing 
differential rate structures; and reforming 
Performance Target Agreements (PTAs) to 
realize improvements in PBS performance, 
particularly among small-load PBS incurring 
financial losses.

The expectation underlying our recom-
mendations is that PBS customers – both 
small and large – are willing to pay the full 
costs of power, provided it is of high qual-
ity, not subject to voltage variability or load 
shedding. Future policy must grapple with 
the fact that the majority of PBS currently 
have sales below financial break-even levels. 
Several considerations arise:

Enabling the REB/PBS system to gener-•	

ate high quality power distributed to 
participating PBS on a priority basis will 
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Notes

1 The opinions and any errors in this report are those of the authors, and are not the 
responsibility of IUBAT, CPR, or those who provided assistance with this report.

2 Numerous state-owned agencies and corporations have come into existence. In 1996, 
the Dhaka Electrical Supply Company (DESCo) was created to further develop 
and operate the distribution system in Dhaka, improve customer service, and share 
administrative burdens with the Dhaka Electric Supply Authority (DESA). In July 2008, 
the Dhaka Power Distribution Company (DPDC) assumed the remaining activities 
of DESA. The Electricity Generation Company of Bangladesh (EGCB) has assumed 
responsibility for most BPDB power stations. The Power Grid Company of Bangladesh 
(PGCB) manages the national transmission grid. There exist also the Ashuganj Power 
Station Company limited (APSCl – which took over the 750 MW Ashuganj power 
station) and the West Zone Power Distribution Company (WZPDC – responsible for 
distributing power in Khulna, Jessore, Faridpur, Kushtia, Barisal, Perojpur, Madaripur, 
Bhola, Jhalkathi Shariatpur, and elsewhere). These organizations all have autonomous 
legal status.

The BPDB distribution area under BPDB will be further subdivided, into the North 
Zone Power Distribution Company (covering the districts of Rajshahi, Bogra, Rangpur, 
Pabna, Dinajpur, Nilphamari, Jaldhaka, Thakurgaon, Joyporhat, Kurigram, Panchagar, 
and elsewhere), the South Zone Power Distribution Company (covering the districts of 
Chittagong, Noakhali, Cox’s Bazar, Chittagong Hill Tracts, Comilla, Feni, Chadpur, 
laksmipur, Brahmanbaria, and elsewhere) and the Central Zone Power Distribution 
Company (covering the districts of Mymensingh, Sylhet, Moulavibazar, Sunamganj, 
Habigonj, Tangail, Kishoreganj, Jamalpur, Sherpur, and elsewhere).

3 This estimate of economic cost of load shedding is based on the following calculation: 
Tk. 30 / kWh (economic cost per kWh of unmet demand) x 500 MW (capacity required 
to eliminate load shedding) x 60% (load factor of incremental capacity) x 8,760 hours / 
year. The US dollar equivalent is based on an exchange rate of Tk.70 = US$1.

4 This estimate is based on the following calculation: Tk.2.5 / kWh (cost / kWh of 
non-technical system loss or theft) x 20,000 GWh (power imported by distribution 
agencies).
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Appendix

technical System Loss Estimates and Generating costs of Power Plants

In 1996, an expert team (comprising representatives of the BPDB, REB, DESA and the 
World Bank) estimated actual transmission and distribution losses due to technical reasons. 
(B.D. Rahmatullah, headed the team.) The team studied REB, BPDB and DESA distribution 
areas of various circuit configurations. The team considered the existing load, base case 
load growth, with and without system improvements. Tables A1 and A2 indicate expected 
technical losses of a utility system and reasonable technical losses for the BPDB, DESA, 
and REB. 

Tables A3 and A4 provide summary information on unit generating costs of IPP and 
public power plants.

Table A1: Standard Technical loss of a utility System

Loss source Type of power system

Equipment rating Location 
Strong Medium Weak

% % %

Step up 11/132 KV transformer At power station 0.25 0.375 0.50

Primary 230 KV line Transmission line 0.50 0.750 1.00

Primary 230/132 KV Grid Grid sub-station 0.25 0.375 0.50

Secondary 132 KV line Transmission line 1.00 1.500 2.00

Secondary 132/33 KV Grid Grid sub-station 0.25 0.375 0.50

Sub Total ( Transmission loss) 2.25 3.375 4.50

Primary 33 KV line Distribution line 2.00 3.000 4.00

Primary 33/11 S/S. Distribution substation 0.25 0.375 0.50

Secondary 11 KV or 0.4 KV line Distribution line 3.00 4.000 5.00

Secondary 11/0.415 S/S. Distribution substation 0.25 0.375 0.50

 Service drop 1.00 1.500 2.00

 Metering equipment   

Sub total ( distrubution loss) 6.50 9.25 12.00

Grand total (transmission & distrubution loss) 8.75 12.63 16.50

Source: united Nations (1990).
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Table A2: Technical loss Estimates of the utlities of Bangladesh

Organization
 
 

Technical loss

Transmission Distribution Total

%

BPDB System 3.00 7.00 10.00

DESA System 2.00 7.50 9.50

REB/PBS System 0.50 8.50 9.00

Note: Results from BPDB, DESA, REB, WB expert team. 

Table A3 unit Cost of IPP Electricity Generation

Generator Type of fuel
Installed 
capacity 

(MW)

Plant 
factor

F2004 F2005 F2006

(Tk. / kWh)

KPcl, Khulna Furnace oil 110 67% 5.43 5.87 7.65

ANEPc, Haripur Gas 110 67% 3.79 3.83 3.85

Westmont, Baghabari Gas 90 68% 3.06 2.90 3.27

RPcl Gas 140 57% 3.97 3.66 3.54

AES, Haripur Gas 360 80% 1.23 1.30 1.33

Aes, Meghnaghat Gas 450 77% 149 1.49 1.62

iPP AVERAGE - 1260 (total) 73% 2.11 2.18 2.46

Table A4 unit Cost of Public Electricity Generation

Generator Type of fuel
Installed 
capacity 

(MW)

Plant 
factor

F2004 F2005 F2006

(Tk. / kWh)

BPDB

Hydro 230 32% - - 0.68

Gas 2235 51% - - 1.73

coal 250 21% - - 2.56

Diesel 387 28% - - 8.75

isolated diesel 17 2% - - 22.75

APScl Gas 3797 44% 1.41 1.55 1.52

APScl including BPDB - 1.98 2.11

AVERAGE Generation cost 1.90 2.05 2.23
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Glossary of terms

CAPACITy: 1. The instantaneous power output of a generator at any given time, normally mea-
sured in kilowatts (kW) or megawatts (MW), of a power plant. 2. The instantaneous 
electricity demand at any given time, normally measured in kilowatts (kW) or mega-
watts (MW). 3. A transmission facility’s ability to transmit electricity, at any instant.

COMBINED CyClE GAS TuRBINE (CCGT): The combination of combustion and steam turbines to 
generate electricity from two thermodynamic cycles. Exhaust gases from a combustion 
turbine flow to a heat recovery steam generator (HRSG) that produces steam to power 
a steam turbine, resulting in higher thermal efficiency than achievable by operating the 
combustion or steam turbines individually.

DISTRIBuTED GENERATION: The term distributed generation has been used in many ways. For 
example, the California Energy Commission (2002, 2) defines it as “electric generation 
connected to the distribution level of the transmission and distribution grid usually 
located at or near the intended place of use.” The key distinction is between high volt-
age generation fed into a major grid and lower voltage generation used at or nearby the 
generation site. In this report, we use the term broadly. We include very small generators 
serving as back-up for the electrical needs of a particular site. We also apply the term to 
larger projects entailing a micro-grid that links a small power plant (under 100 MW) to 
a participating group of customers (such as customers of a PBS) and that has a point of 
interconnection with a major grid.

DISTRIBuTION SySTEM: Electrical lines, cables, transformers and switches used to distribute 
electricity over short distances from substations to the customer, generally at voltages 
lower than 69 kV.

ENERGy: The amount of electricity produced or used over a period of time, usually measured 
in kWh, MWh or GWh.

GENERATION: The production of electricity.

GIGAWATT hOuR (GWh): A unit of bulk energy; 1 million kilowatt hours (= 10E6 x 1 kWh).

GREENhOuSE GASES (GhG): Gases that are thought to contribute to global climate change, or 
the “greenhouse effect,” including carbon dioxide (Co2), methane (CH4) and nitrous 
oxide (N2o).

INTERCONNECTED SySTEM: A system which has two or more individual power systems normally 
operating in synchronism and having connecting tie lines.

kIlOWATT hOuR (kWh): The basic unit of electric energy equal to 1,000 watts of power used for 
one hour. The amount of power used by individual customers is usually measured in 
kilowatt hours (kWh). A 100-watt light bulb operated for 10 hours uses 1 kWh.
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lOAD: The total amount of electricity required to meet customer demand at any moment. The 
load fluctuates depending on electricity use throughout any given day.

lOAD ShEDDING: occurs when power authorities manage excess demand by eliminating power 
to regions or neighbourhoods on a rotating basis.

MEGAWATT hOuR (MWh): A unit of bulk energy; 1,000 kilowatt hours (= 10E3 x 1 kWh).

PEAk DEMAND / lOAD: The maximum instantaneous demand on a power system. Normally the 
maximum hourly demand.

POWER: The electrical energy supplied by a current to an appliance enables it to do work or 
provide some other form of energy such as light or heat. Electric power is usually mea-
sured in Watts, kilowatts (1,000 watts), and megawatts (1,000,000 watts). The amount 
of electrical energy used by an appliance is found by multiplying its consumed power by 
the length of time of operation. The units of electrical energy are usually watt-seconds 
(joules), watt-hours, or kilowatt-hours. 

RATE STRuCTuRE: Represents the prices paid by the classes of customers for use of electricity.

REVENuE REquIREMENT: The amount of revenues the utility needs to receive in order to cover 
operating expenses, pay debt service and provide a fair return on invested capital.

SySTEM lOSS: The difference between electricity generated and electricity for which customers 
are billed. Technical system loss refers to the energy that is lost as heat in electrical equip-
ment and along transmission line, due to resistance as electricity is transferred from one 
location to another. System loss may also arise due to theft of power.

TRANSMISSION: The process of transporting electric energy in bulk on high-voltage lines from 
the generating facility to the local distribution company for delivery to retail customers. 
Transporation of energy is usually at voltages over 69 kV.

TRANSMISSION CAPACITy: The amount of electric power that can be transferred over the inter-
connected transmission system network in a reliable manner while meeting all of a set 
of defined system conditions.

TARIFF: A statement that explicitly defines the rate and the terms and conditions of sale for 
electric power and energy between a utility and its customers, including the type of 
service, delivery point(s), limitations of obligations to serve, minimum charges and any 
other terms.

VOlTAGE: The force that pushes electricity through a wire (just as pressure causes water to flow 
in a pipe). Voltage can be “low” or “high.”

WATT (W): The basic unit of measurement of electric power, indicating the rate at which electric 
energy is generated or consumed.
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Natural Gas options 

The very low level of available commercial energy 
is a serious constraint on economic development in 
Bangladesh. Fortunately, there is one bright prospect 
– sizeable discoveries of natural gas.

This report explores three options for how Bangla-

desh might use its natural gas endowment: exporting 

gas to provide public revenues that could be directed 

to many other development needs; expanding the many 

possible end-uses for gas in domestic industry, agricul-

ture and households; or concentrating natural gas use 

on accelerated electrification. After assessing the three 

options, the authors conclude that rapid electrification 

should have the highest priority.

in addition, the report discusses institutional 
reforms to foster private investment and to improve 
the transparency, efficiency and consistency of 
government corporations, ministries and agencies. 
There is an important case to be made for integrated 
resource planning that includes environmental and 
social objectives.

by Mark Jaccard, Director, Energy Research 
Group, School of Resource and Environmental 
Management at Simon Fraser University, MuJibur 

rahMan khan, Professor, College of Engineering and 
Technology at IUBAT, and John richards, Professor, 
Master of Public Policy Program at Simon Fraser 
University
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nuRuddin kaMal, Senior Research Fellow for the Centre  
for Policy Research at IUBAT, and jOhn RichaRdS, Professor,  
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Only one in five Bangladeshis has access to power; among those in rural areas the ratio is about one in 

seven. What can be done to improve access? This report assesses the barriers to accelerated electrification 

– rural electrification in particular – and offers practical recommendations.

The Rural Electrification Board (REB) and its network of cooperatives – Palli Biddyut Samitees – now 

distribute nearly a quarter of electricity consumed in the country. Despite this impressive accomplishment, 

they need to do more.

The authors recommend that the REB place a high priority on power generation independent of the 

national transmission grid. This expansion will require private investment and higher average tariffs 

for REB customers. Securing major new investment and revising tariffs will not be easy, but the goal of 

increased electrification is sufficiently important to justify the required reforms.
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Energy Policy  
for Bangladesh

by dr. M. aliMullah Miyan, Vice Chancellor and Founder, 
IUBAT, and John richards, Professor, Master of Public Policy 
Program at Simon Fraser University

it is hard to exaggerate the importance of adequate supplies of commercial energy for the future 

development of Bangladesh. in May 2004, the Government of Bangladesh released a draft National 

Energy Policy, and invited public commentary. The government report acknowledges the serious 

shortcomings of present policy and the dilemmas in designing new policy.

in this third report of the centre for Policy Research, Dr. Alimullah Miyan, Vice-chancellor and 

Founder of iuBAT – international university of Business Agriculture and Technology, and Dr. John 

Richards, Professor at Simon Fraser university in canada and Visiting Professor at iuBAT, respond 

to the draft National Energy Policy and offer a series of recommendations. The recommendations 

cover major issues from export of natural gas to improvements in the utilisation of biomass fuels.
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What Parents think of  
their children’s Schools
A Survey of School Quality Among Parents  

by SandRa nikOlic, Planner, Health Services Authority of British Columbia, and John richards, 
Professor, Master of Public Policy Program at Simon Fraser University

Over the last decade, Bangladesh has made impressive gains in the quantity of education available. As 

of 2004, there were 18 million children enrolled in 110,000 primary schools. Still, many parents choose 

to enrol their children in private schools where parents pay, in nonformal schools run by NGOs such as 

BRAc, and in madrasas. The popularity of school types other than government-run schools suggests that 

parents have concerns about school quality – as well as the availability of school spaces.

To assess parental attitudes to problems of school quality, student researchers from iuBAT – 

international university of Business Agriculture and Technology surveyed residents in uttara, a suburb in 

northern Dhaka. This study reports their findings. The study also assesses broad strategies for improving 

education outcomes.
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by jEnniFER hOVE,  Bachelor of International Relations at University of British Columbia 2000, 
Master of Public Policy at Simon Fraser University 2007, Visiting Fellow, IUBAT

 

Over the last 15 years, secondary school enrolment rates among both boys and girls have risen 

dramatically. However, girls’ rates of progression and completion of the secondary cycle (from 

grades six through ten) are disturbingly low – albeit the comparable rates for boys are also low. 

At grade six there is near parity between the number of boys and girls enrolled. By grade ten, 

boys are significantly ahead of girls in participation in public examinations and promotion to 

higher secondary school. Only 13 per cent of girls who complete the tenth grade transition to the 

higher secondary grades of eleven and twelve. There are powerful forces at work within schools, 

families and the broader society that dissuade girls from staying in school. Based on interview 

responses among teachers, students and parents in four rural schools, this study analyses why 

girls drop out of school, and offers policy recommendations to increase completion rates.
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A lack of reliable electrical power is severely impeding Bangladesh economic development. 
Seventy-eight percent of Bangladeshi firms cite poor electricity service as a “major” or “severe” 
obstacle to expansion.

Successful reform requires building on a foundation of administrative credibility. The most 
credible of the major agencies in the power sector is the Rural Electrification Board (REB). Over 
the last decade, it has doubled the number of customer connections, and now distributes 40 
percent of all power generated in Bangladesh. The authors of this monograph recommend an 
expansion of the REB mandate to enable the REB and its network of rural cooperatives (Palli 
Biddyut Samitee) to create generating capacity independent of the national grid, capacity whose 
power would be distributed on a priority basis to customers in the local participating PBS.
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