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Foreword

SIMON FRASER UNIVERSITY (SFU) HAS SINCE 1998 MAINTAINED AN AGREEMENT
with TUBAT - the International University of Business Agriculture and
Technology. This agreement encourages faculty and students at SFU to
undertake policy research in Bangladesh, in conjunction with Bangladeshi
scholars, and to publish their results via the Centre for Policy Research.

I am pleased to introduce the third major publication of the Centre. The Centre has
supported meaningful nonpartisan research into public policy problems in Bangla-
desh, and has communicated the results widely. The Centre has also become a valu-
able link between researchers in Canada and in Bangladesh. I note that SFU Professors
Mark Jaccard and John Richards, and Ms. Rose Murphy, a graduate of SFUs Resource
and Environmental Management School, are co-authors of previous publications.

In the draft National Energy Policy released in May 2004, the Government of Bang-
ladesh refers to “the importance of energy in socio-economic development.” Adequate
supplies of energy are crucial for the future prosperity of the country. T hope the analy-
sis of energy policy undertaken by Professor M. Alimullah Miyan and Professor John
Richards will prove helpful in advancing the necessary public discussion in Bangla-
desh about the country’s future energy policy priorities.

Michael Stevenson, President

Simon Fraser University
Burnaby (Vancouver), Canada
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Executive Summary

IN MAY 2004 THE GOVERNMENT OF BANGLADESH RELEASED A DRAFT
National Energy Policy (NEP). The NEP refers to “the importance of energy in

socio-economic development” (GOB 2004, 1). We agree. It is hard to exagger-

ate the importance of adequate supplies of energy for the future prosperity of

Bangladesh. The government deserves credit for acknowledging the gravity of

problems that exist in the energy sector — and the need for good policy to

overcome the identified shortcomings.

Energy resources of Bangladesh

Many observers have attempted to persuade
Bangladesh that there exist multiple energy
sources available at reasonable cost and that,
accordingly, the government should ap-
prove the export of natural gas. That is not
our conclusion. We are more cautious, and
after a review of various estimates of en-
ergy resources and future energy demand,
we recommend against gas exports. In sum-
mary, here are the conclusions.

There is only a limited prospect for in-
creasing the sustainable supply of biomass
fuels. For certain biomass sources, it is cru-
cial to reduce present exploitation rates, in

Energy Policy for Bangladesh

order to reduce environmental degradation.

The most important commercial source
of energy in Bangladesh is natural gas. Esti-
mates of remaining recoverable reserves are
in the range of 11 — 16 trillion cubic feet
(TCF). Estimates of undiscovered reserves
are necessarily speculative. Even if optimis-
tic undiscovered reserve estimates become
justified, projected domestic needs for natu-
ral gas — primarily in power generation —
are very large.

Domestic coal deposits can play a role in
supplying energy needs, primarily in power
generation. Excluding the Jamalganj field,
recoverable coal reserves are equivalent to
about 8 TCF of natural gas.

There is a small potential to expand do-
mestic hydropower. Reliance on imported
hydropower from Nepal poses serious risks,
both political and geological.

For geopolitical reasons and lack of avail-
able financing, there is no prospect for de-
velopment of nuclear power.

New renewable energy sources, such as
photovoltaic (PV) power and wind power,
have very limited potential.

Consumption of imported petroleum
will increase. However, use of compressed
natural gas (CNG) for transport has con-
siderable potential and can limit the need
for imported petroleum.

Managing the energy sector

In all countries, managing the energy sec-
tor is a demanding activity for government.
It entails coordinating the activities of vari-
ous government agencies and of the relevant
state-owned enterprises (SOEs). There is
also an important role for private firms in
the energy sector. While implementation of
major reforms is difficult both administra-
tively and in terms of reconciling interest
groups, the nature of required reforms can
be described succinctly.

Hire well trained managers able to make
efficient decisions, and protect them from
undue political interference. This means that
SOEs engaged in production and distribu-
tion of energy should be expected to cover
costs. SOEs engaged in exploring for and
producing primary energy products, such as
natural gas, must realise reasonable unit costs
and transfer surpluses to the government.

Invest in better safety nets for employ-
ees displaced from SOEs, and thereby lessen

political pressure to maintain inefficient
employment levels.

Enable a much larger level of investment
in the energy sector. To the extent the en-
ergy sector SOEs can realise reasonable ef-
ficiency and the government can obtain fi-
nancing on reasonable terms, such SOEs
should be encouraged to increase their in-
vestments. However, the level of investment
required to achieve reasonable energy sup-
ply is too great to be financed by govern-
ment or by donor agencies. Greater open-
ness to private investment is required.

Create a credible regulatory authority
able to provide a stable, predictable legal
framework for the energy sector. A regula-
tory authority should supervise both SOEs
and private firms in the energy sector. It
must assure investors that they can invest
with confidence, and assure customers that
both private and state-owned firms will
behave responsibly with respect to prices
charged and reliability of service.

Enable the judicial system to address
corrupt practices in both private and pub-
lic firms in the energy sector.

Energy policy goals

A successful energy policy must satisfy
many goals. Here, we state them in general
terms:

Energy policy must be concerned not only
with current supply, but with the country’s
long term needs. For example, in assessing
any surplus of natural gas available for ex-
port, it is important to consider domestic
energy needs long into the future, for a pe-
riod of, say, 50 years.

Centre for Policy Research of IUBAT « Summer 2004
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Energy policy must be concerned with effi-
ciency of production and distribution, as well
as quantity. The energy sector is among the
most complex sectors of the economy. It
raises problems of managing state-owned
enterprises and regulating private sector par-
ticipants in the energy sector. In general,
customers should pay the cost of the en-
ergy they consume. Government subsidy to
supply energy below cost is an inappropri-
ate use of government revenue. In the past,
corruption in certain energy sectors — such
as meter reading — has eroded public faith
in the possibility of creating an efficient en-
ergy sector, and has encouraged customers
to rely on “second best” options such as
captive power generation.

Energy policy must enable improvements in
energy access among all Bangladesh citizens.
Most government energy investments have
favoured urban over rural areas. An effi-
ciently organised energy sector can bring
immense benefits to both rural and urban
citizens, to the poor and those with higher
incomes.

Energy policy must reduce the pressure
placed on the country’s physical environment.
Low-income countries rely heavily on
biomass fuels to meet their energy needs.
The energy demand from a growing popu-
lation is threatening the country’s physical
environment. Sustainable development re-
quires wide distribution of commercial
forms of energy that will enable the popu-
lation to ease the pressure placed on over-
exploited biomass energy sources. More ef-
ficient use of biomass fuels is also required.

Energy Policy for Bangladesh

Recommendations

Realising these goals requires several clear
strategic decisions by the Government of
Bangladesh. We do not attempt an exhaus-
tive list of specific recommendations. We
restrict ourselves to six crucially important
policies.

RECOMMENDATION ONE

Given what is known of natural gas and
other mineral reserves, the Government of
Bangladesh should not approve natural gas
exports. It should designate natural gas for
domestic energy needs, of which electrical
generation is the most important. It is im-
portant that the Government instruct
Petrobangla and the Geological Survey to
undertake continued exploration of poten-
tial energy resources in Bangladesh.

For many purposes, the most useful form
of commercial energy is electricity, and the
very low per capita supply of electricity is a
major constraint on national economic de-
velopment. Natural gas is the optimal fuel
for electricity generation in Bangladesh, and
available reserves should be designated for
a programme of accelerated investment in
generating capacity, not for export or for
expanded fertilizer production.

In order to make rational policy decisions
over the strategic use of energy resources,
the government needs reliable geological
information. To get this information, con-
tinued exploration is important.

RECOMMENDATION TWO

The Government of Bangladesh should
place a very high priority on establishing
the credibility of an energy regulatory com-
mission.

Bangladesh’s need for investment in the
energy sector is acute, and neither the gov-
ernment nor donor agencies can provide
adequate investment funds. It is crucial to
establish a regulatory regime that encour-
ages private investment, while also assur-
ing customers that prices remain reasonable
and service remain reliable.

RECOMMENDATION THREE

The government should encourage the Ru-
ral Electification Board (REB) to develop a
network of small-scale (10 — 100 MW ca-
pacity) gas turbine plants whose power
would, on a priority basis, be distributed
independently of the national grid.

The REB has a record of administrative
competence that makes it an ideal agency
to undertake experiments in investment by
independent power producers (IPPs). To the
extent the REB can obtain public financing,
or the more successful local cooperatives
(Palli Biddyut Samitees) can arrange financ-
ing, gas turbines may be publicly financed.
However, the scale of new power capacity
required in rural areas is very large. Private
investment will be required. The REB cus-
tomers would be expected to cover the costs
of generation, transmission, and distribu-
tion. In exchange, they should have prior-
ity access to the power generated. Any
power surplus to local needs would be sold
to the national grid.

RECOMMENDATION FOUR

The government should encourage the sale
of coal for domestic cooking in rural areas.
This would also require the distribution of
suitable stoves.

This innovation has the potential to re-
duce the health problems associated with
indoor pollution, and to relieve pressure on
forest resources.

RECOMMENDATION FIVE

The government should continue to facili-
tate substitution of CNG for liquid petro-
leum fuels.

The government can consider modest
subsidies to encourage owners of automo-
biles and commercial vehicles to convert to
CNG. If use of CNG is to be extended to
large numbers of vehicles, there is a need
for further expansion of CNG filling sta-
tions. More can be done to increase safety
of use: standardise fueling connections, as-
sure adequate training among those supply-
ing CNG, and so on.

RECOMMENDATION SIX

The government should undertake high
profile social marketing activities intended
to improve utilisation of biomass fuels in
rural areas.

There is a potential to increase adoption
of more efficient stoves and expand forest
plantations. These are examples where gov-
ernment public education activities can
have a meaningful impact on energy policy.

Centre for Policy Research of IUBAT « Summer 2004
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A workshop in Old Dhaka. Even small amounts of electricity — enough to power a fan, a radio, and light bulbs —
make work more productive and enjoyable. GEERTVAN KESTEREN PHOTO
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l. Introduction

IN MAY 2004 THE GOVERNMENT OF BANGLADESH RELEASED A DRAFT NATIONAL
Energy Policy (NEP). The NEP refers to “the importance of energy in socio-

economic development” (GOB 2004, 1). We agree. It is hard to exaggerate the

importance of adequate supplies of energy for the future prosperity of Bangla-

desh. The government deserves credit for acknowledging the gravity of prob-

lems that exist in the energy sector — and the need for good policy to overcome

the identified shortcomings. (See Shortcomings sidebar on the next page.)

For at least 60 percent of its energy
needs, Bangladesh relies on traditional
biomass fuels (Islam 2003). Reliance on
direct solar energy for activities such as dry-
ing fish and on wind power for powering
sailboats are additional examples of tradi-
tional renewable energy sources. Important
as these sources are — and we make recom-
mendations to improve efficiency of
biomass fuel utilisation — the future pros-
perity of the country requires the efficient
extraction, processing, and distribution of
commercial energy at levels far greater than
at present.

At any given level of energy supply, some
countries achieve higher per capita incomes
than others, but the level of commercial en-
ergy supply inevitably constrains the feasi-

Energy Policy for Bangladesh

ble level of prosperity that a country can
achieve. We illustrate this proposition by
examining the South and East Asian coun-
tries included in Table 1 and Figures 1 —3.!

Among these 12 countries, Bangladesh
was the most efficient, in terms of per capita
income realised per unit of commercial en-
ergy. (See Table 1, column 5). This efficiency
however is due primarily to the high reli-
ance on traditional biomass fuels.

In Bangladesh and three other countries,
the World Bank estimated 1998 per capita
consumption of commercial fuels to be be-
low 400 Kilograms of oil equivalent (Kgoe).
The average per capita income for these four
countries was $1,500. Bangladesh per capita
income was close to the average for this first

group.

The second energy consumption interval,
400 — 800 Kgoe per capita, includes five
countries. No country with energy consump-
tion in this interval was as prosperous as Sri
Lanka, the second most efficient user of com-
mercial energy after Bangladesh. Overall, the
average per capita income among this sec-
ond group was $2,800, nearly twice that for
the first. The third interval, 800 — 1200 Kgoe
per capita, includes two countries, with av-
erage per capita income of $5,200. Finally,
the most prosperous country among the 12
was Malaysia. With per capita energy con-

sumption of nearly 2000 Kgoe, it realised a
per capita income of $8,800.

A trend line among these 12 countries is
a useful way to think about the link between
energy and incomes. Based on the trend,
every $1000 increase in per capita income
requires an increase in per capita commer-
cial energy consumption of 230 Kgoe. While
individual countries deviate from the trend,
none deviate very far. And, as shown in Fig-
ure 1, the averages for countries in each of
the first three energy consumption intervals
lie very close to the trend.

“Shortcomings” identified by the National Energy Plan

These are the “shortcomings of past energy development programmes and management prac-
tices” as summarised in the draft National Energy Plan (GOB 2004, 1-2):

Due to shortage of capital it has not been possible to undertake systematic survey,
exploration and exploitation of energy resources throughout the country. As a result, it has
not been possible to ensure balanced development of energy resources of different zones
of the country and balanced development of different sub-sectors of the energy sector.

Due to shortage of capital it has not been possible to undertake systematic develop-
ment of power generation, transmission and distribution projects and rational use of elec-

tricity in the country.

Necessary attention has not been given to formulat[ing] appropriate policies to encour-
age private sector participation in [the] energy sector development programme to meet

the shortage of [public investment] fund[s].

Development programmes of energy consuming sectors (e.g., industrial sector) have
been constrained due to shortage and unreliable supply of commercial energy.

Energy agencies have not been operated and managed efficiently.

Energy prices have not been set on a rational basis.

Effective measures have not been taken to ensure rational use of energy.

Unplanned and inefficient use of fuels [is] contributing to environmental degradation.

Adequate attention has not been given to meet the total energy needs of rural areas.

Adequate attention has not been given to undertake systematic research programmes
to develop indigenous technological capabilities.

Adequate attention has not been given to develop trained manpower for the efficient

management of the sector.
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A woman washes clothes in the Buriganga River near Dhaka. GEERT VAN KESTEREN PHOTO

Table 1

Selected Asian Countries

Commercial

Energy
1998 a.
(Kgoe)

1
Bangladesh (BAN) 138.5
Myanmar (MYA) 266.9
Nepal (NEP) 333.7
Sri Lanka (SRI) 394.7
Vietnam (VNM) 447.7
Pakistan (PAK) 450.6
India (IND) 479.1
Philippines (PHI) 530.2
Indonesia (INS) 653.5
China (CHI) 895.8
Thailand (THA) 1112.1
Malaysia (MAL) 1965.2

Sources:
a. World Bank (2004)
b. United Nations (2004)

Annual Per Capita

Consumption

Electricity
1998 a.

(KWH)

2
80.4
58.3
48.1
255.0
231.6
329.0
357.3
466.5
324.9
721.6
1345.2
2554.0

Per Capita Energy Statistics and Measures of Development,

Development Measures

Human

Per Capita Development

Income
2001 b.

(PPP US$)
3
1610
1027
1310
3180
2070
1890
2840
2940
2940
4020
6400
8750

Index
2001 b.

0.502
0.549
0.499
0.730
0.688
0.499
0.590
0.682
0.682
0.721
0.768
0.790

Efficiency of
Commercial
Energy
Utilisation
(3./1.)
(PPP US$ /
Kgoe)
5
1
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For many purposes, the most useful form
of energy is electricity, and its availability is
often the best way to think about the en-
ergy supply constraint on development.
Among the shortcomings listed by the NEP
are the unmet energy needs of the four fifths
of Bangladeshis who live in rural areas,
where electricity is available only to a small
minority. Villagers work during daylight,
but are obliged to stop most activities when

the sun sets. Were reliable electricity widely
available, they could do many things that
contribute to economic development. They
could attend night school; their children
could more easily study at home; they could
undertake home-based activities using elec-
tric appliances such as sewing machines.
Electricity also has many benefits related to
relief of poverty. Table 2 provides a sum-
mary.
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A gas field. A major source of energy in the country.

Figure 2

Per Capita Electricity Consumption and Income,
Selected Asian Countries
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Figure 3
Per Capita Commercial Energy Consumption and Human
Development Index, Selected Asian Countries
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Bangladesh is the third lowest country
in terms of per capita electrical consump-
tion. Based on the trend line for Figure 2, a
$1000 increase in per capita income re-
quires an increase in per capita electricity
consumption of 330 kilowatt hour (kWh).

Some consider the Human Development
Index?* (HDI) to be a better means for com-
paring development among countries than

per capita income. The HDI is constructed
from three measures of a country’s perform-
ance: its per capita income, literacy rate, and
average life expectancy. The HDI measures
the effectiveness of government education
and health policies, as well as the produc-
tivity of a country’s economy. Since improve-
ments in education and health care do not
require much additional use of energy, the
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link between higher energy consumption
and higher HDI values is, not surprisingly,
less precise than in the case of energy and
incomes. Nonetheless, as the trend line in
Figure 3 illustrates, higher HDI scores re-
quire in general more per capita energy.

In 1980, the world’s primary energy con-
sumption was about 7,300 million tonnes
of oil equivalent (Mtoe). Of that total, pe-
troleum accounted for 43 percent, coal 31
percent, natural gas 17 percent,
hydropower 7 percent, and nuclear power
3 percent. By 1996, world primary energy
consumption increased to 9,600 Mtoe. The
shares of the various energy sources were

as follows: petroleum 37 percent, coal 29
percent, natural gas 21 percent,
hydropower 7 percent, and nuclear 6 per-
cent (Islam 2001). It is worth noting that,
over these 16 years, the share of petroleum
and coal declined, whereas the share of
natural gas increased.

The projection is for further increases in
the relative importance of natural gas as
energy source. Just as the 19" century was
the age of coal, and the 20" was the age of
oil, it may well be that the 21°* century will
be the age of gaseous fuels, among which
natural gas is the most important (Econo-
mist 2001).

Table 2: Potential Effects of Improved Energy Services in Alleviating Poverty

RS
< g

Savings in time Reduced fire
and effort (due to hazard

reduced need to <
gather biomass

and other fuels) Improved quality

of health services

RS

-~ (through better
Improved access  lighting, equip-
to information m.ent, apd
(through radio, refrigeration)
television, and <
teleco.mmumca- Easier establish-
tions)

ment of health
centres

Source: adapted from Price (2000,27)

< businesses that
employ the poor
Savings in time .
and effort, M
releasing time and Creation of
energy to channel employment in

infrastructure
service delivery
K2

o

to education

Improved health
and education and
savings in time
and effort,
increasing
individual
productivity

Direct effects Trickle-down Effects on
Direct effects Direct effects Direct effects on economic effect of government
on well-being on health on education opportunities increased budgets and
for the poor productivity services
Improved access  Improved indoor Improved access to  Easier establish- Easier establish- Smaller fiscal
to lighting, heat air quality through lighting, allowing  ment and greater = ment and greater burden and
and refrigeration cleaner fuel more time to study productivity of productivity of higher fiscal

businesses in returns from
general (including  more efficient
through positive services

impact on the &

environment)
More benefits

to the poor
if government
spending
is effectively
channelled to
welfare-enhancing
services

2
<

Higher fiscal
returns associ-
ated with higher
growth, coupled
with pro-poor
policies
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These children are attending an informal school outdoors. One benefit from better access to electric power is to
enable children to study at home, after dark. GEERTVAN KESTEREN PHOTO

To sum up this introduction, higher com-
mercial per capita energy consumption is
essential for Bangladesh to achieve healthy
development, whether development is
measured in terms of per capita income or
the more comprehensive Human Develop-
ment Index.

In outline, the rest of this study proceeds
as follows. Chapter II summarises what is

known about reserves of alternate primary
energy sources in Bangladesh, and the tech-
nologies available for exploiting them.
Chapter III discusses energy demand pro-
jections for Bangladesh. Chapter IV is con-
cerned with the need for efficient manage-
ment of the energy sector. Chapter V offers
a conclusion and also our recommenda-
tions.
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Il. Energy Resources
of Bangladesh

IN THIS CHAPTER, WE ASSESS NUMEROUS ESTIMATES OF THE MAGNITUDE OF
reserves of energy sources in Bangladesh, and estimates of the economic feasi-

bility of the technologies for exploiting them.

Natural gas

The most important commercial energy
source in Bangladesh is natural gas. Esti-
mating gas reserves has been subject to
much controversy in recent years. First, it
is important to distinguish among different
concepts used in discussions about reserves:

Recoverable reserves are the volume of natu-
ral gas deposits recoverable with reasonable
certainty under existing economic condi-
tions and technology. Recoverable reserves
may be classified as either proved or prob-
able.

Energy Policy for Bangladesh

Proved recoverable reserves have more cer-
tainty because of more detailed exploratory
work on the actual size of the reserve (e.g.,
seismic activity, greater number of wells
drilled in area of reserve).

Probable recoverable reserves have less cer-
tainty, being based on information from
perhaps a few wells and general geological
knowledge of a promising area.

Undiscovered reserves are speculative esti-
mates of reserves yet to be discovered in
unexplored areas. These estimates rely on
statistical extrapolations and are subject to
great uncertainty. They should not be con-
fused with recoverable reserves.

LEGEND
Hakvral Ciam i R o
Fowd [ ] Enpresnag Fori L]
st Cnal [ ] Weprraiicral Demdary =
M * THsirird Homiadary =t==
Pewsinm E Evra
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To date, 22 natural gas fields have been dis-
covered in Bangladesh. Table 3 summarises
recoverable reserve estimates from four as-
sessments in recent years. The estimates of
remaining recoverable gas range from 11 to
16 trillion cubic feet (TCF). For example,
the Nagorik (Citizens) Committee estimated
proved reserves of 10.8 TCF and probable

reserves of another 5.8 TCE for a total re-
coverable reserve estimate of 16.6 TCE To
date, 4.6 TCF have been consumed. Hence,
remaining recoverable reserves, according
to the Nagorik Committee, are 12.0 TCF
(12.0 TCF = 16.6 TCF — 4.6 TCF). Table 4
summarises results from two recent assess-
ments of undiscovered reserves.

Table 3: Estimates of Proved Plus Probable Bangladesh
Remaining Recoverable Natural Gas Reserves

Remaining Recoverable

Reserves ® (TCF)
Nagorik [Citizens] Committee Report (Bangladesh Geological Society 12.02
& Bangladesh Economic Association 2002) 0
Natural Gas Demand Supply Forecast: Bangladesh (FY 2001-2050).
Petrobangla. (Khan 2001) 10.91
Petroleum Potential and Resource Assessment 2001. Government of
Bangladesh (GOB) & Norwegian Petroleum Directorate (NPD) 15.80
(GOB & NPD 2001) >
Report of the Committee for Gas Demand Projection and Determination
of Recoverable Reserves and Gas Resource Potential in Bangladesh.
Ministry of Energy and Mineral Resources (GOB 2002b) 12.04 - 15.55

Note: *Cumulative consumption to April 2002 is estimated to be 4.6 TCF.
Remaining reserves are estimates as of May 2002.

Table 4: Estimates of Bangladesh Undiscovered Natural Gas Reserves

Probability that undiscovered reserves
exceed specified volume (TCF) ...

95% 90% 50% 10% 5%

US Geological Survey — Petrobangla Cooperative Assessment

of Undiscovered Natural Gas Resources of Bangladesh. 9 31 66
(USGS & Petrobangla 2001)

Petroleum Potential and Resource Assessment 2001.

Government of Bangladesh (GOB) & Norwegian Petroleum - 19 42 64

Directorate (NPD) (GOB & NPD 2001)

Energy Policy for Bangladesh

Adequate supplies of water are crucial to the country’s farmers. And crucial to successful irrigation is adequate
power for water pumping. GEERTVAN KESTEREN PHOTO

Some analysts have added together re-
coverable and undiscovered reserve esti-
mates, and calculated very large reserve life
estimates. Using estimates from the Minis-
try of Energy and Mineral Resources and
Norwegian Petroleum Directorate (GOB/
NPD 2001), one can generate a total reserves
figure as high as 79.8 TCF (79.8 TCF =15.8
TCF remaining recoverable reserves + 64
TCF undiscovered reserves). Static reserve
life estimates can then be calculated by di-
viding total reserves by present annual con-
sumption. Based on total consumption in
2003 of 0.421 TCE the reserve life of Bang-
ladesh reserves can be calculated as high as
190 years (190 years = 79.8 TCF / 0.421
TCEF per year).

At times, the motivation to generate large
reserve life estimates has been to persuade
decision makers and the public to favour
gas exports. There are two reasons to be
sceptical. The first is the speculative nature
of undiscovered reserve estimates. The sec-
ond is that reserve life estimates often ig-
nore future growth in domestic demand, or
extrapolate unreasonably low growth rates.
The most important domestic use of natu-
ral gas is for power generation. A univer-
sally agreed priority for Bangladesh energy
policy is that natural gas-based power ca-
pacity expand sufficiently to put an end to
the problem of load shedding and assure
better power availability throughout the
country. To be consistent with this goal, re-
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serve life estimates must be reduced dra-
matically.

Table 5 illustrates the reserve life of Bang-
ladesh natural gas, under alternate assump-
tions about the total of recoverable plus
undiscovered reserves, and alternate rates
of growth in annual domestic demand
within Bangladesh. If, as an example, the
total of recoverable plus undiscovered re-
serves turns out to be 40 TCE the reserve
life is 95 years — provided annual consump-
tion does not rise above the 2003 level.
However, over the last two decades the
Bangladesh annual GDP growth rate aver-
aged 4.55 percent. If natural gas demand
grows at that rate, a conservative assump-
tion, the reserve life falls to 38 years. If Bang-
ladesh is to overcome its acute power short-
age, the rate of increase in power capacity
must increase faster than 4.55 percent. Over

the 1990s, gas consumption grew at an av-
erage annual rate of 7.1 percent (GOB
2002b, 16). If we extrapolate this growth
rate, 40 TCF of natural gas would last 30
years. In the last few years, the annual
growth rate in gas consumption has ap-
proached 10 percent (Kamal 2004). At that
rate of growth, 40 TCF would last only 25
years.

In terms of ability to generate heat, we
demonstrate below that coal reserves are
equivalent to additional natural gas reserves
of 8 — 13 TCF Hence, the availability of coal
deposits does a little, but not much, to re-
lax the energy resource supply constraint.
If recoverable plus undiscovered reserves of
gas and coal are equivalent to, say, 60 TCE,
and consumption grows at 7.1 percent an-
nually, the combined gas plus coal reserve
life remains less than four decades.

Table 5: Reserve life of Bangladesh Natural Gas Reserves
by Volume of Reserves and Annual Rate of Increase in Utilisation

Annual rate of increase in
natural gas utilization?

Recoverble and undiscovered
reserves (TCF)

10 20 40 60 80

(per cent) (years)
0.00 24 48 95 143 190
4.55 16 26 38 45 51
7-10 14 22 30 35 39
10.00 13 18 25 29 31

Note: ?Gas utilization rate in initial year is 0.421 TCF, the actual volume consumed in the year 2003.
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Most cooking is done on stoves using biomass fuels. The woman tending this outdoor stove is fortunate inasmuch as
she is less likely to suffer bronchial problems than women who undertake the family cooking on indoor stoves. Long-
term exposure to smoke arising from inefficient stoves is a serious health problem. With the newly developed Barapukuria
coal mine, Bangladesh has the potential to expand use of more efficient coal-burning stoves. GEERT VAN KESTEREN PHOTO

Coal

A coal mine is under development at
Barapukuria. It is expected to produce 1
million tonnes of coal annually, starting in
late 2004. Total recoverable coal reserves at
this field are estimated at 64 million tonnes.
The NEP (GOB 2004, 9) estimates the coun-
try’s total coal deposits in place to be 2527
million tonnes. This includes estimates of
deposits at four fields — Barapukuria,
Khalaspir, Phulbari, and Jamalganj. Of this
total, 492 million tonnes are estimated to
be recoverable.

Natural gas and coal are, respectively, the
first and second most important sources of
commercial energy in Bangladesh. A useful
way to compare their relative importance is

to compare the heat derived from a unit of
coal to that from a unit of natural gas.’ The
recoverable reserves from the Barapukuria
field are equivalent to approximately 1.7
TCF of natural gas. The above estimate of
492 million tonnes is equivalent to 13.4
TCF of gas.*

The coal at Jalmalganj lies at depths of
1000 meters, and its extraction is probably
not economically viable at present energy
prices (Islam 2003; GOB 2004, 9).
Jalmalganj deposits are at least 1000 mil-
lion tonnes. If these are excluded from con-
sideration, recoverable coal reserves are
below 300 million tonnes, equivalent to 8.1
TCF of natural gas.” This figure can be set
against estimates of remaining recoverable
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gas reserves: a range from 11 — 16 TCE (See
Table 3.)

Inevitably, reserve estimates are subject
to uncertainty. The NEP emphasises the need
for additional exploration to establish the
magnitude of mineral deposits — a recom-
mendation with which we agree. And tech-
nology may evolve: either increasing the re-
covery rate from known deposits, or render-
ing economically viable the exploitation of
certain deposits previously excluded from
reserve calculations. Most assessments, in-
cluding that of the NEP, conclude that ex-
ploitation of the deep deposit at Jamalgan;j
is not commercially viable at present energy
prices.® Technical advances may make it
commercially attractive. Alternatively, the
Jamalganj field may be a good test case for
application of new drilling technology that
permits extraction of methane gas embed-
ded in coal deposits (Imam 2003).

There are employment advantages to coal
as energy source: it generates more employ-
ment per unit of energy than do many other
sources, such as natural gas. However, min-
ing is a dangerous occupation; coal mines
are subject to natural hazards, such as flood-
ing and explosion from methane gas.

Coal also poses a range of environmental
problems. Burning coal generates more
greenhouse gases per unit of energy obtained
than does natural gas. However, Bangladesh
coal consumption will inevitably be a trivial
fraction of total world coal consumption. Of
immediate concern is the problem of local
air pollution. Those living in the vicinity of
major coal-fired thermal power plants face
higher incidence of long-term respiratory
diseases due to particulates. To minimise the
problem of local air pollution requires instal-
lation of expensive anti-pollution technology.

Energy Policy for Bangladesh

Peat

Peat is partially decomposed plant matter,
submerged in water. Exploitation of peat as
an energy source is usually not efficient,
given availability of other lower-cost
sources. Furthermore, large-scale peat ex-
traction can produce complex ecological
damage (International Peat Society 2004).
The total peat deposits of Bangladesh
have been estimated at 170 million tonnes
(LGED 2004a). Petrobangla initiated a pi-
lot project to attempt commercial exploita-
tion of peat at Madaripur. It was not a suc-
cess due to technical and economic reasons,
including negative impact on agricultural
land. The Bangladesh Council of Scientific
and Industrial Research (BCSIR) should
nonetheless undertake more thorough re-
search on the potential to exploit peat.

Hydropower

There is some potential for small-scale hy-
droelectric power, particularly from “run of
the river” turbines that do not require res-
ervoir dams. To generate significant quan-
tities of hydropower requires dams to cre-
ate a high fall for the water powering the
turbines. Such dams entail large construc-
tion costs and often displace human settle-
ments. They may also impose unacceptable
environmental costs — due to the flooding
of land under reservoirs behind the dams,
and to the disruption of soil fertilisation
from seasonal flooding.

Islam (2003, 6) estimates the total po-
tential of the country at 755 Megawatts
(MW), in three locations (Kaptai, Sangu,
and Matamuhuri). Of this, about 230 MW
has been harnessed at Kaptai. The Bangla-

desh Power Development Board (BPDB)
plans to install two additional hydropower
units, each of 50 MW capacity.

Further expansion of hydropower may
occur, but its impact on total energy sup-
ply will be minor.

Crude oil

Traces of oil have been discovered in vari-
ous exploratory wells, but Bangladesh oil
reserves are insignificant (LGED 2004a).

Imported commercial energy

Some have suggested Bangladesh will in the
future be able to import abundant
hydropower from future projects likely to
be developed in Nepal. However, even if
such projects are built and the power is of-
fered to Bangladesh at an attractive price,
there are significant geological and politi-
cal risks in relying extensively on Nepal.

Nepal is on the active boundary between
the Eurasian and Indian tectonic plates, and
is accordingly an unstable zone subject to
earthquakes. If Bangladesh becomes reliant
on Nepalese hydropower and a major earth-
quake destroys a dam, it would be calami-
tous for the Bangladesh economy.

In addition to geological risks, power
from Nepal poses other risks of a political
and economic nature. India has a voracious
appetite for additional energy, and Nepal
might be pressured at some point to divert
power from Bangladesh to India. If it did
not divert power, Nepal might insist that
Bangladesh pay a price much higher than
originally negotiated. And the political in-
stability in Nepal could interrupt power
delivery.

If Bangladesh relies on imported energy,
it must use foreign currency. In a context of
scarce foreign reserves, importing energy
requires a tradeoff with other pressing im-
port requirements. Bangladesh currently
imports all petroleum fuels (3.4 million
tonnes in 2000) and a small amount of coal
(used primarily for brick-making).

Compressed natural gas (CNG) provides
attractive prospects for limiting the need for
petroleum imports, and for reducing air
pollution due to combustion of petroleum
by vehicles. Reducing air pollution is a high
priority in large urban centres, in Dhaka in
particular. Use of CNG to power vehicles
requires investment in a dense network of
distribution outlets. In the last two years,
considerable expansion of this network has
taken place. The government has enabled
this expansion in various ways: making
available suitable sites for filling stations,
and so on.

Indigenous biomass fuels
and animal power

At present, indigenous biomass fuels have
been estimated to provide at least 60 per-
cent, if not more, of the energy used in Bang-
ladesh. Provided they are exploited below
the — often hard to establish — sustainable
limits of biological regeneration, use of re-
newable biomass fuels is desirable.

The NEP estimates the total draught ani-
mal population of Bangladesh to be about
10 million (GOB 2 004, 4). During peak
agricultural periods, mechanised tilling de-
vices (e.g., tractors, power tillers) supple-
ment the shortage of draught animal
power.
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Nuclear, solar photovoltaic,
and wind power

Since the 1960s, the government has been
trying to establish a nuclear power plant at
Rooppur.” Several feasibility studies have
been conducted. In the present geopolitical
context, it is exceedingly difficult for any
developing country to mobilise the necessary
finance plus administrative and technical
expertise to establish a nuclear power plant.
Were it feasible to organise such a venture,
the cost of the power generated would prob-
ably exceed that from gas-based generators.

Over the last two decades, various gov-
ernment agencies and NGOs have installed
small solar photovoltaic (PV) power sys-
tems, essentially for lighting and pumping
in isolated regions. The total installed ca-
pacity is 0.42 MW, less than 0.01 percent of
total installed power capacity in Bangladesh.
Even in India, a country known through-
out the world for the use and manufacture
of solar PV modules, installed solar power
is only 58 MW, about 0.06 percent of that
country’s installed power capacity. Total in-
stalled solar PV capacity in the world is
about 1,200 MW, less than one quarter of
Bangladesh’s total capacity.

The reason for the small share of solar
PV power is its high cost relative to electric-
ity generated by other means. The cost per
kWh of PV power depends essentially on
three variables: the initial capital cost of the
equipment, the discount rate used to calcu-
late per kWh costs over the lifetime of the
equipment, and the average hours of sun per
day. Admittedly, costs of PV power have de-
clined dramatically over the last two dec-
ades. But, even using state-of-the-art PV
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technology, calculating cost with a low dis-
count rate, and employing the PV systems
in a climate like that of Bangladesh with high
average hours of sun per day, the cost per
kWh is at least US30¢ per kWh (Solarbuzz
2004).8 This is about five times the BPDB’s
cost per kWh using thermal power plants.
Solar PV power is suitable for use in isolated
regions where transmission costs are prohibi-
tively high, but overall it has a very limited
potential to satisfy Bangladesh energy needs.

Islam (2003,10) has reported the total
installed wind power generation capacity in
Bangladesh as 50 kW, This represents about
0.001 percent of Bangladesh power capac-
ity, an order of magnitude smaller than so-
lar PV power. Throughout the world, total
installed wind power in 2002 was about
30,000 MW, 40 percent of it in Germany.
Like solar PV power, wind power is expen-
sive. The NEP (2004, 5-6) discusses the
possibility of wind power along the coast in
small wind/diesel combined operations, but
cautions that such projects are expensive
because they must be constructed to with-
stand the forces associated with cyclones.”

Summary on availability
of resources

Many observers have attempted to persuade
Bangladesh that there exist multiple energy
sources available at reasonable cost and that,
accordingly, the government should approve
the export of natural gas. That is not our
conclusion. We are more cautious, and rec-
ommend against gas exports at this point of
Bangladesh development. In summary, here
are the conclusions we draw from our sur-
vey of energy sources:

Transportation requires energy — human energy for rickshaw:

s; combustion of hydrocarbon fuels for motor-powered

vehicles. Bangladesh relies on imports for all petroleum products, except natural gas. Use of CNG-powered baby
taxis in recent years has reduced Dhaka’s air pollution and saved scarce foreign exchange. GEERTVAN KESTEREN PHOTO

* There is only a limited prospect for in-
creasing the sustainable supply of
biomass fuels. For certain biomass
sources, it is crucial to reduce present
exploitation rates, in order to reduce en-
vironmental degradation.

* The most important commercial source
of energy in Bangladesh is natural gas.
Estimates of remaining recoverable re-
serves are in the range of 11 — 16 TCE
Estimates of undiscovered reserves are
necessarily speculative. Even if optimis-
tic undiscovered reserve estimates be-
come justified, projected domestic needs
for natural gas — primarily in power gen-
eration — are very large.

* Domestic coal deposits can play a role in
supplying energy needs, primarily in

power generation. Excluding the
Jamalganj field, recoverable coal reserves
are equivalent to about 8 TCF of natural
gas.

There is a small potential to expand do-
mestic hydropower. Reliance on imported
hydropower from Nepal poses serious
risks, both political and geological.

For geopolitical reasons and lack of avail-
able financing, there is no prospect for
development of nuclear power.

New renewable energy sources, such as
PV power and wind power, have very lim-
ited potential.

Consumption of imported petroleum will
increase. However, use of CNG for trans-
port has considerable potential and can
limit the need for imported petroleum.
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lll. Future Energy Demand

THE PRESENT DISTRIBUTION OF BANGLADESH ENERGY CONSUMPTION ACROSS
the various primary fuel categories is given in Table 6.

Over the two decades, 1981-2000, Bang-
ladesh annual GDP growth averaged 4.55
percent. Estimation of future GDP growth
and energy demand is subject to much un-
certainty. The Gas Demand and Reserve
Committee (GDRC) of the Bangladesh gov-
ernment (GOB 2002b) estimated commer-
cial energy demand using a range of four
different GDP growth rates (3.0 percent,
4.55 percent, 6.0 percent, and 7.0 percent).
Two energy scenarios were estimated for
each GDP growth rate. If Bangladesh is to
escape poverty, it requires several decades
of growth at the upper end of this range.
Table 7 shows total commercial energy de-
mand in selected years under the “business
as usual” 4.55 percent GDP growth rate.

The GDRC (GOB 2002b) and
Petrobangla (Khan 2001) have both esti-
mated cumulative natural gas demand over
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the next half-century. The GDRC cumula-
tive estimates range from 40 TCF with a 3.0
percent GDP growth rate to 141 TCF with
a 7.0 percent growth rate. Table 8 shows
cumulative demand by selected years for
four GDRC scenarios and one for
Petrobangla.

Comparing the projections of Table 8
with estimates of Table 3 is a sobering exer-
cise. Present recoverable reserves will prob-
ably suffice to meet domestic demand for
the next two decades. Nonetheless, the gov-
ernments Gas Utilisation Committee (GOB
2002a) has stated that gas shortages may
occur as early as 2015. If the median un-
discovered reserves (31 — 42 TCF of Table
4) are actually discovered, Bangladesh will
probably have enough natural gas to meet
cumulative domestic requirements for the
next four decades.

Table 6: Distribution of Primary Energy Sources in Bangladesh, 2000

(metric tonnes of oil equivalent) (percent)

Natural Gas (0.331 TCF) 7.67 27.2
Petroleum (imported) 3.23 11.4
Coal (0.5 million tonnes, imported) 0.32 1.1

Hydro power (1027 GWh) 0.09 0.3

Total, commercial fuels 11.31 £40.0
Biomass fuels 16.97 60.0
Total 28.28 100.0

Source: GOB (2002b)

Table 7: Projected Distribution of Primary Commercial Energy Sources in Bangladesh, 2000-2050

2000 2010 2020 2030 2040 2050

(Mtoe)
Natural gas 7.7 14.2 22.9 33.6 45.6 57.1
Petroleum 3.2 5.9 8.9 12.1 15.4 20.1
Coal 0.3 0.6 1.3 3.0 4.7 5.1
Renewable fuels 0.1 0.2 0.5 0.7 1.3 1.7
Total 11.3 20.9 33.6 49.4 67.0 84.0

Source: GOB (2002b). Note: This projection assumes 4.55 percent annual GDP growth

Table 8: Projected Cumulative Natural Gas Consumption in Bangladesh, 2010-2050

2010 2020 2030 2040 2050
(TCF)

Report of the Committee for Gas Demand Projection and
Determination of Recoverable Reserves and Gas Resource

Potential in Bangladesh. Ministry of Energy and Mineral

Resources (GOB 2002b) (Adjusted-low energy intensity projections)

3.00% annual GDP growth
4.55% annual GDP growth
6.00% annual GDP growth

7.00% annual GDP growth

4.3 10.6 18.9 29.0 40.0
4.7 12.6 24.7 41.8 64.0
5.0 14.9 32.2 60.0 101.0

5.3 16.8 38.8 777 141.0

Natural Gas Demand Supply Forecast: Bangladesh
(FY 2001-2050). Petrobangla. (Khan 2001)

4.8 13.7 26.8 43.7 63.0
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IV. Management
of the Energy Sector

IN ALL COUNTRIES, MANAGING THE ENERGY SECTOR IS A COMPLEX AND DEMANDING

activity for government. It entails coordinating the activities of various govern-

ment agencies and of the relevant state-owned enterprises (SOEs). Most countries

have concluded there is an important role for private firms in the energy sector.

That, in turn, requires government to put in place competent regulatory agencies.

Managing the State-
Owned Enterprises

Under British rule and in early years of East
Pakistan, power generation was undertaken
by small private producers. Over the last
five decades, however, East Pakistan and
subsequently Bangladesh have relied prima-
rily on SOEs to produce and distribute en-
ergy. The major energy-sector SOEs are the
following:

* Bangladesh Oil, Gas and Mineral Cor-
poration (BOGMC — Petrobangla): It
has many subsidiaries in different en-
ergy sectors, ranging from gas explo-
ration to coal mining.
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* Bangladesh Power Development

Board (BPDB): The BPDB is a verti-
cally integrated power company, un-
dertaking over two thirds of Bangla-
desh power generation and over one
third of power distribution.

Bangladesh Petroleum Corporation
(BPO): Tt is a holding company with
shares in a refinery and in oil market-
ing companies.

Dhaka Electric Supply Authority
(DESA): This agency is responsible for
nearly all power distribution in the
Dhaka region, and accounts for about
two fifths of all power distributed in
the country.

* Dhaka Electric Supply Corporation
(DESCO): This agency, organised as a
separate state-owned corporation, is
responsible for some power distribu-
tion in the Dhaka region.

e Rural Electrification Board (REB): The
REB is responsible for all rural power
distribution, about one quarter of the
total.

Private firms have engaged in oil and gas
exploration and production, and in retail
petroleum distribution, but their role has
been smaller than in most developing coun-
tries. Relative to the years before 1947,
Bangladesh has dramatically increased uti-
lisation of commercial energy. However, per
capita energy consumption in Bangladesh
remains very low and, overall, the perform-
ance of SOEs in the energy sector has been
unsatisfactory in recent years. The World

Bank has estimated their annual average fi-
nancial shortfall over the years 1991 to 2002
at 2 percent of GDP. (See Table 9.) Making
good on this shortfall is a significant cost to
the government and to the people of Bang-
ladesh. The shortfall is nearly as much as
the government spends annually on educa-
tion. Furthermore, the well-to-do have bet-
ter access to energy services than the poor.
Hence, the government subsidies required
to accommodate the financial shortfall of
the energy sector SOEs have been of pri-
mary benefit to the well-to-do — albeit, both
rich and poor suffer from the low quality of
many energy services.

Efficient management of the energy sec-
tor is exceedingly complex in all countries,
including wealthy industrialised countries.
The United States has experienced the
equivalent of load shedding (for example,
the power shortages in California in recent

Table 9: Overview of Energy Sector State-Owned Enterprises

Energy Public/private Role Share of SOE Share of  Rate of Return
Sector and Market Share Employment® SOE Assets® on Assets*
Petrobangla
(BOGMO) Natural gas BOGMC 80% 10C 20% 3.4 7.0 4.1
Bangladesh Power Integrated Generation: public 78%, private
Development Board power company 22%; Public monopoly in 9.6 23.2 -0.3
(BPDB) distribution and transmission

Dhaka Electric Power distribu-

Public monopoly in

Supply Authority Lo s 1.9 5.6 4.7
tion in Dhaka distribution in Dhaka
(DESA)
Bangladesh Petroleum - -
Public monopoly; retail
Petroleum Company  refining, import distributionpis ;rivate 1.3 7-9 -0.5
(BPO) and marketing
Total / Average 16.2 43.8 -0.1

Source: adapted from World Bank (2003,79)

b. Share of all assets in SOEs in fiscal year 2001

Notes: a. Share of all employment in SOEs in fiscal year 2001.

c. Rate of return on assets, fiscal years 1991-2002, calculated before deduction of interest.
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Imperatives of Energy Sector Reform

Bangladesh’s energy sector remains underdeveloped, representing a major development chal-
lenge because of the importance of adequate and efficient supply of commercial energy for
faster growth and poverty reduction. Low per capita availability and user coverage of commer-
cial energy, compounded by substantial gas and power shortages, have continued to constrain
growth, affecting the poor disproportionately. Inefficiencies and rent seeking in energy provi-
sion, particularly in distribution, billing and collection, low levels of commercialization and in-
adequate tariffs have all contributed to the poor financial performance of the energy entities.
Funding available for operation and maintenance and expansion of generation capacity and
transmission and distribution infrastructure in power and gas has been inadequate, especially
given the limited donor funding in a business-as-usual reform scenario. Excessive Government
intervention in the operation of the energy utilities and inadequate expertise within the entities
have also contributed to the unsatisfactory outcome. Public provision of energy has contributed
most to SOE losses and led to a massive transfer of resources. The financial liabilities of energy
Sector entities represent major contingent liabilities for the exchequer. While key areas of en-
ergy sector reform —including unbundling of operations, corporatization and commercialization
of entities, competitive private participation in generation, production and distribution, and
economic or competitive pricing — have been identified, commitment to pursue these improve-
ments on a sustained basis has been weak, until recently.

Restructuring of vertically integrated monopolies through unbundling of operations into gen-
eration, transmission and distribution improves efficiency in power and other energy sectors.
The improvement from unbundling arises from efficiency gains in a number of areas:

® clearer delineation and distinction of functions;

® greater transparency of operational outcomes at each stage, which can facilitate ac-
countability, avoidance of cross-subsidies and greater incentives for performance, and

® economies of more manageable operations.

The breaking up of BPDB into DESA, by itself, did not achieve the desired results largely
because the status quo in their poor governance and managements was essentially maintained.

Opening up private participation in power generation and gas exploration and production
has been a welcome move but is not enough. It is imperative that deeper reforms be under-
taken, particularly in order to reinforce pressures for full cost recovery for energy at the retail
level. It is vital that taxpayers are not exposed to contingent liabilities linked to Government
guarantees due to poor cost recovery or risks of overestimation of energy demand. A number of
countries have experienced crisis because of mistakes. In view of the lessons of experience,
Bangladesh, like other countries in South Asia, should reassess its energy strategy seriously,
accelerate private participation in distribution and implement related structural and regulatory
reforms. A recent decision to adopt an improved pricing framework for petroleum, gas and power,
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years, and the major power failure in north-
eastern states and adjacent Canadian prov-
inces in 2003), and private US firms have
on occasion engaged in corrupt practices
(the massive criminal fraud perpetrated by
Enron) (Jaccard 2002). In poor countries,
SOEs face powerful pressures that render
efficient management particularly difficult.
Public sector unions negotiate to increase
employment in SOEs above levels required
for efficient performance of the tasks at
hand. Politicians may also undermine effi-
cient SOE operation. To increase political
support, they may insist on patronage ap-
pointment of political supporters. Certain
employees may engage in unambiguously
corrupt practices, such as bribe-taking in

continued from previous page

exchange for non-collection of bills or non-
reporting of energy consumption. Custom-
ers exert pressure to maintain tariff levels
below cost of production. Politicians cam-
paign for election on promises to lower tar-
iffs which, in turn, prevents energy SOEs
from covering costs.

The accompanying box reproduces the
World Bank’s argument for an ambitious
reform agenda among energy sector SOEs.
While implementation of a major reform is
difficult both administratively and in terms
of reconciling interest groups, the nature of
required reforms can be described suc-
cinctly:

* Hire well trained managers able to

make efficient decisions, and protect

and the passage of the Energy Regulatory Commission Act are welcome developments. The chal-
lenge now will be to set up an energy regulatory entity with adequate independence and capacity
so as to play an effective role in promoting development of the energy sectors, particularly through
efficient pricing and safeguarding quality of services.

It is envisaged that one entity will be responsible for regulation in gas, power and petroleum
sectors. It should be noted, however, that if there is sufficient competition, pricing in the petro-
leum downstream market can be left to be determined by market forces rather than through price
regulation.

The countries that have been most successful in energy sector reforms are those that had the
political will to abandon a long history of subsidised tariffs and establish regulatory frameworks
that offer credible commitments to investors. Commercialisation and corporatisation, legal re-
forms, regulation, and restructuring are all crucial to energy sector reforms. But by themselves
these steps may not bring about all the needed improvements. For these actions to be fruitful, it
is essential to allow private investment and privatise existing assets. Improving the environment
for private generation by strengthening cost recovery, developing local capital markets, optimizing
Sector capital structure and privatizing distribution services will all be vital for success in the
sector.

World Bank. 2003. Bangladesh:
Review of Public EnterprisePerformance and Strategy —
Key Issues and Policy Implications. p.102.

Centre for Policy Research of IUBAT « Summer 2004

39



40

Combined cycle gas turbine

.
e, Seni bl
rses wary b

nged tn

HaS v .!.'I'_I."J-'j'
[rmidiogs

A power stanion produces elecericity by changing the energy in s fuel
intor electrical energy. A gas-fired power szation bumns gas, converting
its chemical energy o heat. The burning gas expands and tries o
rush out in all directions—ir has kinetic energy. It tarns the blades of 2
turhine, which drives a peneraror o make electricity, The hot gas also
tums warer info steam, which drives another

mrbine and generaror. Condensers change the
steam back into water so
that it can be used again.

Air sucked inta hurner

Rinalvireg aur fives
R L

[ermeriinr I.'lnlmw.ux fuarbine
pradices balrides toemr
elecimoiy RUREnTMIT

Arr precenivs
wxypey fear
s drv Pvrm

Mt pases roesde ! Faf guses —
rhnrulmll.lf.l.u.' Lissifl i
tarbany s T (LA 1T

LCET TR F
rapTd e

e fmace

Sevgserlimarod
ey fre

Crmal pvrter retarns fo doiler

Stean frown faller

rnikilivrive camls
bt

st awed sleam
Track dwd roepier

Fapan g
tnriere Dlades

Comaled yranber is flbored
and afearmed,

I'|.l|'¢lll.lu.'|l' HF il BECrRsT

Shiunimg frenfaise §reurralur
lifades rars feronteces

o Ty

Cionied sater
[Toseees P fifrer af

them from undue political interfer-
ence. This means that SOEs engaged
in production and distribution of en-
ergy should be expected to cover
costs. SOEs engaged in exploring for
and producing primary energy prod-
ucts, such as natural gas, must realise
reasonable unit costs and transfer sur-
pluses to the government.

Invest in better safety nets for employ-
ees displaced from SOEs, and thereby
lessen political pressure to maintain
inefficient employment levels.

Enable a much larger level of invest-
ment in the energy sector. To the ex-
tent the SOEs can realise reasonable
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efficiency and the government can
obtain financing on reasonable terms,
such SOEs should be encouraged to
increase their investments. However,
the level of investment required to
achieve reasonable energy supply is
too great to be financed by govern-
ment or by donor agencies. Greater
openness to private investment is re-
quired.

Create a credible regulatory authority
able to provide a stable, predictable
legal framework for the energy sector.
A regulatory authority should super-
vise both SOEs and private firms in
the energy sector. It must assure in-

vestors that they can invest with con-
fidence, and assure customers that
both private and state-owned firms
will behave responsibly with respect
to prices charged and reliability of
service.

Enable the judicial system to address

corrupt practices in both private and
public firms in the energy sector.

Inevitably, successful reform will gener-

ate controversies. It will pose costs to some
— such as reducing the number of custom-
ers with unauthorised power connections
— even as it generates, overall, significant
net benefits to the economy.'®

Management of the rural
electrification programme

Making reliable electricity accessible to vil-
lages can have a profound impact on the
lives of people (Barkat 2003). Electrifica-
tion has contributed to higher incomes
among electrified relative to non-electrified
households. Electrification has contributed
to achieving national food self-sufficiency
by enabling more efficient irrigation.
Unfortunately, many in Bangladesh have
little trust in the ability of government to
reform the energy sector, and are sceptical
of reform strategies promising improved
efficiency. Given this scepticism, it is im-
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portant to build on success where it has been
achieved. One of the outstanding successes
in Bangladesh development over the last
quarter century has been rural electrification.

In 1977, the BPDB was partially “unbun-
dled.” Responsibility for distribution of elec-
tricity in rural areas was awarded to a new
agency, the Rural Electrification Board
(REB). A quarter century later, the REB co-
ordinates the activities of 67 Palli Biddyut
Samitees (PBSs), rural cooperatives formally
owned by the customers to whom they sell
electricity. The PBSs cumulatively distrib-
ute electricity to over half of the 64,000 vil-
lages in the country. The REB is now respon-
sible for nearly one quarter of all power dis-
tribution in the country. The REB/PBS sys-
tem has achieved impressive results in terms
of attracting new customers, in bill collec-
tion, and in avoidance of system loss. This
is a record much superior to that of the other
power distribution agencies.!! But only a
small minority of rural Bangladeshis have
access to power, and the quality of that
power is unsatisfactory due to the extent of
load shedding and voltage variability.

A feasible strategy for future expansion
of the REB is for it to integrate backward
and undertake small-scale power generation
using gas turbines. Presumably, this would
entail contracting with independent power
producers (IPPs). Surplus power could be
sold to the national grid, but priority would
be given to local customers. Most of the out-
put from these small power plants would
be distributed to local REB customers, in-
dependently of the national grid. These cus-
tomers would receive uninterrupted power
and avoid the load shedding experienced
by customers relying on power distributed
through the BPDB grid.
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Presently, the REB enjoys the ability to buy
power from the BPDB at a price slightly be-
low the BPDB cost of production. If the REB
contracts to buy off-grid power from IPPs,
the REB’s price of power may well rise. How-
ever, it may not: IPPs may realise savings that
the BPDB has been unable to achieve. And
off-grid power will be of greater value to us-
ers than power supplied by the BPDB be-
cause it will be free from the BPDB practice
of load shedding.

Management of biomass fuels
and new renewable technologies

The need for more commercial energy is
obvious, but that does not mean ignoring the
efficient utilisation of biomass fuels. Consider
first the matter of environmental degrada-
tion. As the NEP notes, some biomass sources
“are now being consumed beyond their re-
generative limits. Unplanned and uncon-
trolled use of biomass fuels is causing envi-
ronmental degradation” (GOB 2004, 10).
Trees are being cut down, for example, in
the country’s small reserve forests.
Deforestation “upstream” in India has
adverse consequences “downstream” in
Bangladesh. Deforestation limits the ability
of soil to retain moisture, leads to excess
flooding and to soil degradation. There is lit-
tle that Bangladesh can, in the short run, do
about deforestation beyond its borders. It can
relieve the problem somewhat by commu-
nity forestry programmes and more tree plan-
tations on private lands in Bangladesh. Com-
munity forestry poses difficult management
problems: programmes must provide means
whereby villagers can monitor planted trees
and prevent theft; villagers need good tech-
nical advice on species to plant, and so on.!?

During peak agricultural periods, mecha-
nised tilling devices (e.g., tractors, power
tillers) supplement the shortage of draught
animal power. It may be feasible to augment
the number of draught animals available.
Farmers with draught animals typically re-
alise higher yields than those without. And
they have better access to animal dung as
fuel. But, in a densely populated region like
Bangladesh, it is important to assess vari-
ous social costs of increasing the draught
animal population. More animals may, for
example, exacerbate overgrazing problems
(Wilson ca.2001).

About nine of ten households depend on
biomass fuels for cooking. Below, we dis-
cuss the potential of using coal for domes-
tic cooking. Whether or not coal becomes
widely available for this purpose, there is a
potential to reduce the demand on biomass
resources by aggressive social marketing of
more efficient stoves that require less fuel.
(The BCSIR and other agencies have re-
searched this subject.)

The NEP (2004, 21) notes the govern-
ment’s intent to establish a Renewable En-
ergy Development Agency with responsibil-
ity to develop new technologies and accel-
erate their adoption by campaigns of social

marketing. There is a precedent for this rec-
ommendation in the Indian Renewable En-
ergy Development Agency. It has achieved
notable success over the last 15 years in in-
creasing adoption of renewable energy tech-
nologies. This strategy should include adop-
tion of better ways of using traditional
biomass fuels (e.g., briqueting, improved
cooking stoves, biogas).

Although the impact may be modest,
there is a potential to increase use of new
renewable technologies — solar PV power,
wind power and so on — in isolated loca-
tions where transmission costs of conven-
tional power are very high.

Management of coal

The extraction of indigenous coal in Bang-
ladesh is a new activity. Development of the
Barapukuria mine has required Chinese
technical support and has taken 10 years.
(Production is scheduled to start in late
2004.) Petrobangla has established a sepa-
rate subsidiary for development and man-
agement of Barapukuria coal. The primary
use for this coal will be in a thermal power
plant operated by the BPDB. The success of
this project will depend on the simultane-
ous efficient operation of the mine and
power plant.

A second potential use of coal is as fuel
for domestic cooking purposes. This use can
partially address two important environ-
mental hazards. First, indoor air pollution
arising from use of biomass fuels has been
identified as a major hazard adversely af-
fecting health. One recent report summa-
rised as follows:

Indoor air pollution is a serious environ-
mental health problem in developing
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This barge mounted power plant moored at Chittagong went into commercial
operation in 1986.

countries that has received relatively lit-
tle attention in comparison to other is-
sues. The most significant source of in-
door air pollution is cooking smoke from
low-grade fuels burnt using inefficient
stoves ... poor women and children are
generally most exposed to indoor smoke,
as women cook and simultaneously care
for young children, and thus are also likely
to be most at risk from the associated
health effects. (Budds et al. 2001, 1)

From the perspective of providing heat
with minimum pollutants, the ideal fuels for
cooking are gas and electricity. However,
electricity is inherently too expensive for
most people to use for this purpose. And
only a small minority of households have
access to either electricity or gas. While less
desirable than gas or electricity, coal is su-
perior to biomass fuels, inasmuch as it gen-

Energy Policy for Bangladesh

erates little indoor pol-
lution when burned in
reasonable stoves.

Deforestation is a
separate, equally se-
vere, environmental
problem associated
with present levels of
use of wood fuels for
brick kilns and for
cooking. If coal is to
compete with biomass
fuels among villagers,
its cost must be simi-
lar to the implicit cost
of using wood fuel. (If
we ignore environmental costs, the major
cost to villagers in use of wood fuel is time
required for gathering leaves and branches.)
To use coal for domestic cooking would re-
quire planning. It would require creation
of a distribution system of coal to villages,
as well as the sale of cheap and reliable coal-
burning stoves.

Both China and India have undertaken
large-scale programmes to provide villagers
with improved cooking stoves. China has
distributed stoves to two thirds of the rural
population — a total of over 140 million
stoves. An important feature of the Chinese
programme has been the quality and dura-
bility of the stoves, which are sold on local
markets with very little subsidy, at about
US$10 each. By contrast, the stoves used in
the Indian programme were, at least initially,
less reliable and met with less acceptance
by villagers (Budds et al. 2001, 28-30).

V. Recommendations

A SUCCESSFUL ENERGY POLICY MUST SATISFY MANY GOALS. LET US FIRST STATE

them in general terms:

Energy policy must be concerned not only with
current supply, but with the country’s long term
needs. For example, in assessing any sur-
plus of natural gas available for export, it is
important to consider domestic energy
needs long into the future, for a period of,
say, 50 years.

Energy policy must be concerned with efficiency
of production and distribution, as well as quan-
tity. The energy sector is among the most
complex sectors of the economy. It raises
problems of managing state-owned enter-
prises and regulating private sector partici-
pants in the energy sector. In general, cus-
tomers should pay the cost of the energy
they consume. Government subsidy to sup-
ply energy below cost is an inappropriate
use of government revenue. In the past,
corruption in certain energy sectors — such
as meter reading — has eroded public faith
in the possibility of creating an efficient
energy sector, and has encouraged custom-

ers to rely on “second best” options such as
captive power generation.

Energy policy must enable improvements in en-
ergy access among all Bangladesh citizens. Most
government energy investments have fa-
voured urban over rural areas. An efficiently
organised energy sector can bring immense
benefits to both rural and urban citizens, to
the poor and those with higher incomes.

Energy policy must reduce the pressure placed
on the country’s physical environment. Low-in-
come countries rely heavily on biomass fu-
els to meet their energy needs. The energy
demand from a growing population is threat-
ening the country’s physical environment.
Sustainable development requires wide dis-
tribution of commercial forms of energy that
will enable the population to ease the pres-
sure placed on over-exploited biomass en-
ergy sources. More efficient use of biomass
fuels is also required.
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Behind these children are two rows of carefully tended trees. Bangladesh needs to do more to sustain and in-

crease its forest resources. This requires innovative programmes to protect forests and encourage woodlots. It
requires more efficient use of biomass fuels. It requires increased access to commercial energy sources, in order
to lower pressure on forest resources. GEERTVAN KESTEREN PHOTO

Realising these goals requires several
clear strategic decisions by the Government
of Bangladesh. We do not attempt an ex-
haustive list of specific recommendations.
The following however we consider to be
of particular importance.

RECOMMENDATION ONE

Given what is known of natural gas and
other mineral reserves, the Government of
Bangladesh should not approve natural gas
exports. It should designate natural gas for
domestic energy needs, of which electrical
generation is the most important. It is im-
portant that the Government instruct
Petrobangla and the Geological Survey to

Energy Policy for Bangladesh

undertake continued exploration of poten-
tial energy resources in Bangladesh.

For many purposes, the most useful form
of commercial energy is electricity, and the
very low per capita supply of electricity is a
major constraint on national economic de-
velopment. Natural gas is the optimal fuel
for electricity generation in Bangladesh, and
available reserves should be designated for
a programme of accelerated investment in
generating capacity, not for export or for
expanded fertilizer production.

In order to make rational policy decisions
over the strategic use of energy resources,
the government needs reliable geological
information. To get this information, con-
tinued exploration is important.

RECOMMENDATION TWO

The Government of Bangladesh should
place a very high priority on establishing
the credibility of an energy regulatory com-
mission.

Bangladesh’s need for investment in the
energy sector is acute, and neither the gov-
ernment nor donor agencies can provide
adequate investment funds. It is crucial to
establish a regulatory regime that encour-
ages private investment, while still assur-
ing customers that prices remain reasonable
and supply remain reliable.

RECOMMENDATION THREE

The government should encourage the REB
to develop a network of small-scale (10 —
100 MW capacity) gas turbine plants whose
power would, on a priority basis, be dis-
tributed independently of the national grid.

The REB has a record of administrative
competence that makes it an ideal agency
to undertake experiments in investment by
independent power producers (IPPs). To the
extent the REB can obtain public financing,
or the more successful local cooperatives
(Palli Biddyut Samitees) can arrange financ-
ing, gas turbines may be publicly financed.
However, the scale of new power capacity
required in rural areas is very large. Private
investment will be required. The REB cus-
tomers would be expected to cover the costs
of generation, transmission, and distribu-
tion. In exchange, they should have prior-
ity access to the power generated. Any
power surplus to local needs would be sold
to the national grid."?

RECOMMENDATION FOUR

The government should encourage the sale
of coal for domestic cooking in rural areas.
This would also require the distribution of
suitable stoves.

This innovation has the potential to re-
duce the health problems associated with
indoor pollution, and to relieve pressure on
forest resources.

RECOMMENDATION FIVE

The government should continue to facili-
tate substitution of CNG for liquid petro-
leum fuels.

The government can consider modest
subsidies to encourage owners of automo-
biles and commercial vehicles to convert to
CNG. If use of CNG is to be extended to
large numbers of vehicles, there is a need
for further expansion of CNG filling sta-
tions. More can be done to increase safety
of use: standardise fueling connections, as-
sure adequate training among those supply-
ing CNG, and so on (USDOE 2003).

RECOMMENDATION SIX

The government should undertake high
profile social marketing activities intended
to improve utilisation of biomass fuels in
rural areas.

As we have discussed, there is a poten-
tial to increase adoption of more efficient
stoves and expand forest plantations. These
are examples where government public edu-
cation activities can have a meaningful im-
pact on energy policy.
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Notes

! In terms of population, these are the major
countries of the region. The list is limited to
those with 2001 per capita incomes below
US$10,000. Incomes are measured in terms
of purchasing power parity (PPP), not ex-
change rates.

2 Explanations for certain terms are given in the
glossary. The first appearance of the term in
the text is highlighted in bold type.

3 The heat generated from 1 million tonnes of
coal is equal to that from 0.0273 TCF of
natural gas. Alternatively, 1 TCF of natural
gas is equivalent to 36.67 million tonnes of
coal in terms of heat generated.

+1.7 TCF = 64 million tonnes / 36.67 million
tonnes per TCF; 13.4 TCF = 492 million
tonnes / 36.67 million tonnes per TCE

> The NEP (GOB 2004, 9) estimates 492 mil-
lion recoverable tonnes from deposits in-
place of 2527 million tonnes, implying a re-
covery rate of 19.5 percent (0.195 =492 /
2527). Applying this recovery rate to the de-
posits net of Jamalganj yields a recoverable
reserve estimate of 297 million tonnes (297
=0.195 x [2527 — 1000]). In terms of heat
generated, it is equivalent to 8.1 TCF of
natural gas (8.1 TCF = 297 million tonnes /
36.67 million tonnes per TCF of gas).

6 The Local Government Engineering Depart-
ment is an exception (LGED 2004a). On its
web site, it refers to a report by Krupp Com-
pany. The report lists Jamalganj as commer-
cially viable.

7 Unless otherwise indicated, all statistics cited
in this section are drawn from Islam (2003).
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8 Solarbuzz is a US consulting and research
firm, specializing in solar power. The
US30¢ per kWh cost is based on the fol-
lowing assumptions: US$8 per installed
watt of capacity; an average of 5 sun-hours
per day; 25-year lifetime for the installed
PV system; and annualising capital costs
using 5 percent cost of finance.

° The LGED (2004b) provides information on
wind speeds in coastal regions of Bangla-
desh, and on several small projects produc-
ing wind-generated power.

19 For a more detailed discussion of managing
the energy sector — in particular, putting in
place a credible regulatory and planning
regime — see an earlier publication of the
Centre for Policy Research (Jaccard, Khan
& Richards 2001).

1 The NEP estimates system losses to have
ranged between 27 percent and 40 percent
in the power sector over the last quarter
century. Most system loss is due to pilfer-
age and non-billing, as opposed to trans-
mission and distribution losses (GOB
2004,12). By contrast, the analogous sys-
tem losses experienced by the REB have
been much lower (Murphy, Kamal &
Richards 2002, 24). For further informa-
tion on the REB/PBS system, see an earlier
publication of the Centre for Policy Re-
search (Murphy, Kamal & Richards 2002).

12 Hegde (2000) provides a comprehensive
survey of the successes and failures of com-
munity forestry programmes in India.

13 This recommendation is discussed in detail
in Murphy, Kamal & Richards (2002).
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Glossary

Biomass fuels. Biomass includes all organic
matter produced by plants. More specifically,
biomass fuels include wood fuels (tree
branches and leaves), agricultural residue, and
animal dung. Implicit in the definition of these
fuels is that they are renewable. In other
words, they should be exploited below the —
often hard to define — limit of regenerative
potential.

Financial shortfall. This is a measure of the net
costs incurred by the government due to the
activities of SOEs. The World Bank (2003)
uses the concept in its recent study of Bang-
ladesh SOEs. The concept assumes the an-
nual cost of government-supplied assets of
SOEs to be 13 percent. Pre-interest positive
returns in a SOE are subtracted from the as-
sumed cost and reduce the size of the short-
fall. If pre-interest cost returns of a SOE are
negative (in other words, if the SOE is incur-
ring a deficit before deducting interest
charges), the shortfall is increased by the cal-
culated negative return. For further detail, see
World Bank (2003,20-21).

Human Development Index (HDI). The HDI is
a more comprehensive measure than per
capita income of a country’s development. The
index is an equal weighting of three separate
sub-indices. For each of the three sub-indi-
ces, the denominator is a predetermined
range; the numerator is the distance for the
particular country above the minimum.
Hence, by construction, for each sub-index
and the HDI itself, the minimum value is zero;
the maximum is one. The first sub-index is
calculated from the log of per capita income,
measured in terms of purchasing power par-
ity (PPP) US dollars. The denominator is the
difference between log (40,000) and log (100).
The numerator for country i is the difference

between log (per capita income of country i) and
log (100). The second sub-index is calculated
from the country’s literacy rate. The denomina-
tor is 100 percent (= 100 percent — O percent);
the numerator is the literacy rate of country i.
The third is calculated from average life expect-
ancy at birth. The denominator is 60 years (= 85
years — 25 years); the numerator is life expect-
ancy in country i less 25 years. Most developing
countries lie between 0.500 and 0.800. Based on
the 2001 calculations, the highest-ranked coun-
try was Norway, with a HDI score of 0.944. The
lowest was Sierra Leone, with a score of 0.275.
Bangladesh, with a score of 0.502, ranked 139
out of 175 countries.

Recoverable, probable, proved, and undiscovered re-
serves. These are conventional terms used by the
oil and gas industry to indicate the degree of con-
fidence in estimates of oil or natural gas reserves.
Recoverable reserves are the volume of natural gas
deposits recoverable with reasonable certainty
under existing economic conditions and technol-
ogy. Recoverable reserves may be classified as ei-
ther proved or probable. Proved reserves have
more certainty because of detailed exploratory
work (e.g., seismic activity, wells drilled in area
of reserve) on the actual size of the reserve. Prob-
able reserves have less certainty, being based on
perhaps a few wells and general geological knowl-
edge of a promising area. Undiscovered reserves
are speculative estimates of reserves yet to be dis-
covered in unexplored areas. These estimates rely
on statistical extrapolations and are subject to
great uncertainty. They should not be confused
with recoverable reserves.

Reserve life. Estimated life of a resource deposit.
Actual reserve life depends on the size of the re-
coverable reserve and actual rate of extraction
over time. The simplest estimate projects the cur-
rent extraction rate unchanged into the future.
More sophisticated reserve life estimates allow for
expected increases in rates of extraction.
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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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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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