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PREFACE 

This report summarizes the findings and 
recommendations of an preliminary analysis of current 
environmental and natural resou:ce management 
issues in Bangladesh and their relation to thecountry's economic growth and deveclopment. The 
assessment is based on a review of the principal 
sources of information on this subject and 
consultations with government officials, donor 
conulatonis, wthriverent nowdiabls, 

agencies, the private sector and knowledgeable
individuals in Bangladesh. Fieldwork for this 
assessment was carried out between May and July 
1989, at the request of the USAIDDhaka mission, 
with funding from the U.S. Agency for International 
Development (USAID) mission in Bangladesh, and 
the Asia/Near East Bureau of USAID. 

The assessment was carried out by a team of 
specialists organized by the World Resources 
Institute's Center for International Development and 


Environment. The World Resources Institute (WRI) is 
a research and policy institute which aims to assist 
governments, the private sector, environmental and 
development organizations address a fundamental 
question: How can societies meet human needs and 
nuture economic growth while conserving the natural 
resources and environmental integrity on which life 
and economic vitality ultimately depend? 

WRI'sCenter hes conducted similar "assessments" 

as well as more comprehensive "environmental 
profiles" and longer-term policy reviews and planning 
exercises in a number of countries, and provides 
technical -;upportin environmental planning and 
nateral resource assessments to USAID missions 
worldwide, through a cooperative agreement with 

S&TIE tand the Environmental Planning and 
Management Project (EPM). 

The fina report of the assessment alms to provide 
infin,report an reliminaoinformation, analysis and preliminary 
recommendations for a wide range of organizations.
agencies, and individuals with an interest in the 
"sustainable development" of Bangladesh. This 
assessment was undertaken not as an isolated effort to
pinpoint environmental problems, but inresponse to apinpoin concenth the resonseto a
 
deepeninllg concern with the relationship between 

esuccess in alleviating poverty and achieving the 
development gals of Bangladesh, and inmaintaining 
the productivity of natural resourres und the quality of 
the environment inBaugladesh. 

This report does not challenge the priority assigned 
to poverty alieviation and economic development in 
Bangladesh; rather, it is intended to facilitate a 
dialogue among the many people and institutions 
concerned with the sustainable development of 
Bangladesh, in order to better understand what 
interventions related to the use and management of 
natural resources and environmental conservation are 
necessary to resolve problems which may otherwise 
impede the achievement of Bangladesh's long term 
development goals. 

The assessment was conducted by a team which 

Included the following persons:
 

Mr. Robert Winterbottom, Team Leader,
 
Forester/Ecologist
 

Mr. Haroun er Rashid, Technical
 
Advisor/Geographer
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World Resources Institute 

Mr. Kirk Talbott, Deputy Team Leader, 
Environmental Lawyer 

Dr. Nurul Islam, Renewable Energy Specialist 

Dr. Amanat Khan, Urbanization/Regional 
Planning Specialist 

Dr. Monowar Hossain, Population Specialist 

Ms. Cheryl Cort, Human Ecology/NUO Specialist 

Mr. G. Monowar Kamal, Research Assistant/ 
NOO Specialist 

Dr. Janis Alcorn, Biologist/Biodiversity Specialist 

Dr. Cynthia Mackie, Sustainable 
Agriculture/Ecologist 

Dr. Allan Showler, Entomologist/Pesticides 
Specialist 

Mr. Malcolm Baldwin, Institutions Specialist 

Mr. Nets Johnson, Forester/Blodiversity Specialist 

Dr. Louise Fallon, Resource Economist/Fisheries 
Specialist 

Dr. Alan Potkin, Wetlands Ecologist 

Mr. Marshall Berdan, Editor 
The opinions and analysis presented in this report 

are those of the staff members of the World Resources 
Institute, and do not necessarily represent those of
USAID or the Government of Bangladesh. We have, 

however, endeavored to fairly and accurately 
represent to the maximum extent possible the 
information and viewpoints presented to the team, and 
to build on these facts and in31ghts to produce our 

assessment of the current situation and recommended 
priorities for action.We have also tried to respond as 
fully as possible to comments and corrections made on 
draft reports for the assessment. We hope that the end 
result will continue to generate discussion, and more 

importantly, lead to effective action to address the 
critical issues identified in this report. 
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GLOSSARY AND ACRONYMS
 

ADAB 	 Association of Development Agencies of 

Bangladesh 

AsDB 	 Asian Development Bank 

ADP 	 Annual Development Program 

aman 	 rice planted just before (broadcast) or 
during (transplanted) the monsoon season 
and harvested in November and 
December (B.aman: broadcast aman; T. 
aman: transplanted aman) 

aus 	 rice planted during the pre-monsoon 
period (March -April) and harvested 
during the summer 

baor ox-bow lake, cut-off stream channel 

BARC Bangladesh Agricultural Research 
Council 

BARI Bangladesh Agricultural Research 

Institute 

BBS 	 Bangladesh Bureau of Statistics 

beel see jheel 

BEPP Bangladesh Energy Planning Project 

OD biochemical oxygen demand 

boro rice planted in the dry season (December 
to February) and harvested in March and 
April (local varieties) or April and May 
(high.yielding varieties) 

BRRI 	 Bangladesh Rice Research Institute 

BWDB 

CDA 

CHT 

CIDA 

DAR 

DANIDA 

DBPC 

DOE 

DOF 

DTW 

BA 

ERD 

ESCAP 

PAO 

PRI 


GDP 

DOB 

honoeUta 
ha 

Bangladesh Water Development Board 

Chittagong Development Authority 

Chittagong HI Tracts 

Canadian International Development 

Agency 
Depament of Agricultural Extension 

Danish International Development 
Agency 

Department of Environmental Pollution 
Control 
Department of Environment 

Directorate of Fisheries 

deep tubewel 

environmental impact assessment 

External Resources Division 

Economic and Social Commission for 

Asia and the Pacific 

Food and Agriculture Organization of the 
United Nations 
Forestry Research Institute 

gross domestic product 
Government of Bangladesh 

y c 
hectare 
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hllsha river shad 

hoar deep lake formed by structural depression 

HYV high-yielding variety 

IPM Integrated pest management 

IRRI International Rice Research Institute 

jheel swamp, seasonal lake 

kbal canal 

kharif wet sesn 
khas unclassified public land 

LLP low lift pump 

MFL Ministry of Fisheries and Livestock 

MIWDFC Ministry of Irrigation, Water 
Development and Flood Control 

MLR Ministry of Land Reform 

MPO Master Plan Organization 

mt 

NOO 

ODA 

POUSH 

rabi 

STW 

TFYP 

Tk 

UNDP 

UNICEF 

union 

upazila 

metric ton 

non-government organization 

British Overseas Development 

Administration 

Poll Unnayan Sangat
 

dry season
 

shallow tubeweli
 

Third Five-Year Plan
 

taka (Bangladesh currency unit; US$1 =
 
32 taka)
 
United Nations Development Program
 

United Nations International Childrans
 

Emergency Fund
 
smallest administrative unit In
 

Bangladesh
 

administrative unit above the union level
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EXECUTIVE SUMMARY
 

This report presents the findings of an assessment 
of the principal natural resource management and 
environmental conservation issues in Bangladesh, and 
their relationship to economic growth and the 
sustainable development of Bangladesh. This 
assessment is based on a rapid review of available 
information as well as in-country consultations with a 
broad range of organizations and agencies in 
Bangladesh, The review was conducted by a 
multidiscilinary team organized by the World 
Resources Institute, with the financial support of theU.S. Agency for International Development, 

The research, fieldwork and drafting of the final 
report of the Environment and Natural Resource 
Assessment (ENRA) are intended to be only the first 
steps in a longer term planning and development 
process which mobilizes all interested institutions and 
individuals to undertake the actions needed to protect 
and manage fie country's renewable natural resources. 
The improved management of these natural resources 
Isessential for the successful implementation of 
sustainable development strategies in Bangladesh. 

This report recommends a number of actions to 
minimize. the degradation of Bangladesh's natural 
resources; fill in basic gaps in our understanding of 
the issues; re-assess the environmental impacts and 
sustainability of current and proposed development 
programs; adopt appropriate policy reforms; 
accelerate training and education; increase the 
suppport provided for the development of sustainable 
livelihoods Ifr the poor and landless; and diversify 
agricultural production strategies. 

This assessment recognizes the central importance 
of poverty alleviation, increased food production, and 
population stabilization in the long term development 
strategy for Bangladesh. The intense and rapidly 
increasing population pressure which one faces in 
Bangladesh underscores the need for stronger efforts 
to limit population growth, or one cannot hope to 
eventually balance the demands made upon the natural 
resource base and the productivity of those resources. 

Population growth, in fact, is aconstant factor indevelopment planning in Bangladesh. The totalpopulation is now over 110 million, up from 90 
million in 1981, and some 44 million in 1951. The 
population is expected to reach 140-145 million by 
the year 2000, and may not stabilize before exceeding 
some 340 million persons. Already, Bangladesh is the 
most densely populated country in the world (with the 
exception of city-states like Singapore). If the United 
States was as densely populated as Bangladesh, the 
entire population of the world would have to live 
within the borders of the U.S. 

Clearly, the extremely high population density of 

Bangladesh is a major factor contributing to the 
intense use (and overuse) of forests, fisheries and to a 
certain extent even soil and water resources. A 
majority of households are already without sufficient 
areas of land to raise enough food to meet their needs; 
and fuelwood stocks have been depleted and 
diminished to the point where most of tb. total 
domestic energy requirements must be met by crop 
residues and dung with only a small fraction being 
met by fuelwood. 
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The research for this report also revealed the 
complex and sometimes fragile nature of current life 
support systems and livelihoods for many rural 
households in Bangladesh. A significant fraction of 
the income of rural households is derived from 
"homestead gardens," although they generally amount 
to less than 0.15 hectares per household. Most families 
are dependent on a diverse array of products and 
income from horticulture, livestock, forestry, 
fisheries, and off-farm employment as well as cash 
crop and food grain production. The resource base for 
all of these productive activities needs to be conserved 
and botter managed, particularly if these rural 
households are to have the resiliency to survive in the 
face of periodic floods and droughts. In the context of 
such interdependent agroecosystems, food productionstrategies must be based on careful and complete
analysis of the environmental and socio-economic 
impacts associated with alternative development
strategies, and fully assess the trade-offs between 

straegis, ndtefllyasssstadeoffsbeteensources 
production in one sector and its impacts on another. 

The prevailing nature of rural economies in 
Bangladesh and the intense population pressures 
require that more attention be given to the 
conservation and management of natural resources, as 
most households are still directly dependent on the 
continued productivity of soils, forests, and fisheriesreoreand these resources are increasingly 
resources, anumicions 
vulnerable to overuse and degradation. Insuch a 
densely-settled environment, heavy-handed 
interventions which affect the resource base can also 
have an impact on large number of households, 
Furthermore, poorly designed development activities, 
misguided policies, and inequitable access to these 
resources can also contribute to the degradation of 
natural resources, as much or more than population 
pressure. For example, industrial wood produced from 
government managed forest reserves is frequently sold 
for only a small fraction of its market value; the low 
royalties and fee structures contribute to the 
inefficient and wasteful use of these scarce forestproducts, and shortchanges government administration 
of badly needed revenues, 

Until relatively recently, the need to cope with 
periodic disasters, and a preoccupation with increasing 
food production and reducing poverty in the face of 
continued population growth have overshadowed 
efforts to conserve and manage the natural resources 
of Bangladesh. However, the information compiled in 
this assessment points to serious problems of resource 

depletion and environmental degradation which, if not 
addressed, could significantly undermine 
Bangladesh's long term economic development, and 
ultimately have a more severe impact than floods and 
cyclones. 

Environmental degradation in Bangladesh is 
evident in terms of declining soil fertility (particularly 
deficiencies of sulphur and zinc); lowered water 
d e se ci i thenorth were d and 
tables, especially in the northwest regions and 
degradation of the remaining natural forests, wetlands, 
coastal environments and fisheries resources by a 
combination of factors. 'wie factors include: alarge 
and rapidly growing population; industrial 
development without sufficient controls on industrial 
pollution; improper use of agricultural chemicals andpesticides; poorly designed flood control, drainage 
and irrigation works; overcutting and clearfelling of 
forests, and artificially low stumpage prices and 
royalties for forest products; shortages of alternative

of household energy in rural areas;
 
urceso h ouseold n inty trl r
urbanization; lack of community control over 

open-access resources; inadequate land use planning; 
and institutional weaknesses among the public 
agencies charged with environmental protection and 
natural resource management. 

Overuse and destruction of natural resources isalready, in fact, negatively impacting the welfare of 
of people in Bangladesh, and threatening 

their food security and quality of life. Over half the 

forested land of Bangladesh has been cleared in the 
past 20 years, to apoint where tree cover amounts to 
less than 6 percent of the total land area. Some 78 
percent of the fuelwood consumed cow comes from 
homestead forests, although they account for only 15 
percent of the forested area. Despite the importance of 
"savings" for rural households, they are being overcut 
and depleted, so that families now spend over 30 
hours per week scavenging for twigs, leaves and other 
homs e needed for tig. One d othe 
biomass fuels needed for cooking. One third of thecow dung which would otherwise be used to help 
maintain soil fertility is now burned as a householdfuel. Fisheries have traditionally produced 70-80 
percent of the protein consumed by Bangladeshi 
households, and have provided seasonal employment 
for millions of households; in recent years, however, 
the catch of inland fisheries has continued to decline. 

Action is needed now to maintain the productivity 
of forest resources which continue to decline at a rate 
of nearly 10,000 hectares/year. There is a particular 
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need for more effective strategies and programs o 
support community-based efforts to protect, 
regenerate and manage remaining areas of natural 
forests, as well as private sector initiatives in 
tree-planting and Improved management of homestead 
forests. Uneconomic and environmentally damaging 
policies regarding the pricing of forest products and 
the conversion of natural forest to plantations also Many of these problems and needs are Increasinglyneed to be re-assessed and revised.Mayothsprbesndndsr iraigl 

Vigorous efforts are needed to check further 
declines in the productivity of inland fisheries, 
stemming from over-fishing, environmental pollution, 
and poorly designed flood control, irrigation and 
drainage and infrastructure development projects. 
Non-sustainable development of shrimp production in 
coastal areas can be controlled better, and support can 
be increased for the development of small-scale 
aquaculture among rural communities and at the 
household level. More attention also needs to be 
focused on the conservation of biological diversity, 
particularly in the case of traditional crop germplasm,
native fisheries, and remaining natural areas andreadtoipvdntulrsucemagetadwildlife populations. 

Better use can be made of abundant natural gas 
resources, particularly as a source of energy for 
commercial uses such as brick-burning. At the same 
time, more effective regulation and monitoring of 
industih! and domestic waste disposal is needed, 
especially in view of rapid urbanization and the 
accompanying increase in congestion and dense 
settlement. The use, storage and disposal of pesticides 
also needs to be improved, as demand for these and other agricultural inputs increases in association with 
agricultural intensification, 

Anumber of measures are needed to rationalize the 
use of land and water resources. Research and 
programs aimed at restoring and maintaining soil 
fertility have grown in recent years and need further 
support. Farming systems research oriented to an 
analysis of sustainability issues and net farm 
productivity, and NGO initiatives related to 
"regenerative agriculture," aquaculture, horticulture 
and homestead gardening also merit continued 
support. Above all, more in-depth studies and 
expanded efforts in environmental monitoring are 
needed in conjunction with the development of 
groundwater use, dry season irrigation, and flood 
control schemes. 


Protection against flooding hazards should be 
insured, but not without maintaining the beneficial 
effects of "normal" seasonal flooding (in terms of 
renewal of soil fertility; maintenance of fisheries 
spawning and productivity, etc.) and with duo regard 
to traditional strategies for coping with and adapting 
to floods. 

being recognized by the govenment and development 
organizations in Bangladesh, and general awareness of 
environmental issues is growing. However, 
government efforts are often constrained by a lack of 
operational means and adequately trained mar:power. 
Many laws and policies are outdated, poorly enforced, 
and In need of revision. Current mechanisms and 
institutional capability to assess likely adverse 
6nvironmental and socio-economic impacts, and to 
analyze the economic trade-offs of alternative 
development strategies could be strengthened further. 

NGOs are making .vcontribution inmany areas 

sustainable land use, but they are also constrained by alack of well-trained technical specialists, and limited 
access to information about past or ongoing 
development activities. Despite these constraints, the 
capabilities of NGOs to address the development 
needs of the rural poor and the landless has grown 
substantially inrecent years, and their efforts can 
augment and complement those of the government and 
aid agencies. 

Fortunately, in the face of such an urgent need to 
i o ve the fatio and anage nt n aturaoimprove the conservation and management of natural 
resources in Bangladesh, a number of recentdevelopments suggest that the political will to address 
environment and natural resource issues is steadily 
growing. In 1989, a Ministry of Environment and 
Forestry was established, and the mandate of the 
newly expanded Department of Environment was 
considerably broadened. The use of fuelwood in 
brick-burning and further cutting in forest reserves 
have been banned. But this political will to respond to 
a crisis needs to be translated into support for 
improved natural resource management and 
sustainable development strategies. People are 
dependent on natural resources and must be given the 
assistance needed to use these resources, but in ways 
that do not jeopardize their long term productivity. 

The Bangladesh Agricultural Research Council is 
sponsoring the preparation of a National Conservation 
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Strategy and NGOs are collaborating on a Citizen's 
Report on the State of the Environment. The Forestry 
Department is about to re-assess its priorities and 
prepare a Fjrestry Master Plan, and the Forest Act of 
1927 has recently been amended. Both the donors and 
the government are keen to support a number of 
nviroiimentally related studies as part of anambitious program to reduce thc hazards associated 

amitimousoprogramos. Pu arehazardsiassiatmajority are poor, but an assurance that those poor getnthe 
with monsoon floods. Public awareness of the issues is their fair share of the resources required to sustain that 
also growing, and contributing to a more carefulgrwhSuheitwolbeaddypltcl 
assessment of the sustainability of proposed 
development activities. If this momentum and interest 
cpn be sustained and accompanied by effective 
programs and actions, the 1990s can indeed become 
the "Decade of the Environment," as recently declared 
by the President of Bangladesh. 

The Concept of Sustainable 

Development' 
"Humanity has the ability to make development 

sustainable-to ensure that it meets the needs of the 

present without compromising the ability of future 

generations to meet their own needs. The concept of 
sustainable development does imply limits-not 
absolute limits but limitations imposed by the present 
state of technology and social organization on 
environmental resources and by the ability of the 
biosphere to absorb the effects of human activities, 
But technology and social organization can be both 
managed and improved to make way for a new era of 
economic growth." 

widespread poverty is no longer inevitable.... 
Poverty is not only an evil in itself, but sustainable 

development requires meeting the basic needs of all 
and extending to all the opportunity to fulfil their 
aspirations for a better life. A world in which poverty 
is endemic will always be prone to ecological and 
other catastrophes." 

"Meeting essential needs requires not only a new 
e ec rowthnti aions n only thein g n era of economic growth for nations in which the 

growth. Such equity would be aided by political 
systems that secure effective citizen participation in 
decision making and by greater democracy in 
internaional decision making." 

"Sustainable global development requires that those 
who are more affluent adopt life-styles within the 
planet's ecological means-in their use of energy, for 
example. Further, rapidly growing populations can 
increase the pressure on resources and slow any rise in 
living standards; thus sustainable development can 
only be pursued ifpopulation size and growth are inharmony with the changing productive potential of the 
ecosystem." 

"Yet in the end, sustainable development is not a 
fixed state of harmony, but rather a process of change 
in which the exploitation of resources, the direction of 
investments, the orientation of technological 
development, and institutional change are made 
consistent with future as well as present needs. We do 
not pretend that the process is easy or straightforward. 
Painful choices have to be made. Thus, in the final 
analysis, sustainable development must rest on 
political will." 

4 
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As 

INTRODUCTION 

Organization of the Report 
The introductory section of this report describes the 

context and scope of work for this assessment, the 
assessment process, and the limitations inherent in this 
assessment. This is followed with an overview of 
economic developnent and environmental factors in 
Bangladesh, including a discussion of the linkages 
between population growth, environment and natural 
resource management, and developmen 

Specific problems and issues in a number of key 
areas or subsectors are then discussed, including land 
use, agriculture and water resources management, 
forestry, fisheries, biodiversity conservation, rural 
energy use, urbanization, and toxic substances. The 
institutional capacities and policy framework related 
to environment and natural resource management (in 
both the public and private sectors) are then discussed 
in general terms, together with a series of activities 
which are underway to promote "sustainable 
development" in Bangladesh. The concluding section 
of this report outlines a suggested strategy for dealing 
with the major environment and natural resource 
issues to be addressed, and summarizes short term and 
medium term priority actions. 

The overview of natural resource m~anagement and 
institutional issues incorporates the principal findings 
which emerged for each subsector covered by the 
assessment. For each subsector, more detailed 
information on the resource base, its economic 
importance, current developmeait programs as well as 
a more complete presentation of trends, linkages with 
other sectors, and specific recommended actions can 

be found in the series of working papers prepared for 
the Environment and Natural Resource Assessment 
(ENRA). Abstracts for each of these working papers 
are included in the appendices of this report, together 
with lists of important references, and organizations 
and persons contacted. 

Context and Scope of Work
for the Assessment 

This report was prepared in response to a growing 
recognition that the Government of Bangladesh is 
indeed faced with difficult choices. Population growth 
is putting increasing pressure on Bangladesh's 
resource base. With an estimated population of some 
120 million, there are already more than 700 people 
per square kilometer, and over 11 persons per hectare 
of arable land in Bangladesh.2 And population 
pressures are expected to substantially increase before 
the population stabilizes at a level of about 38 persons 
per hectare of arable land in the next century. 
Sustainable management of soil, water, fisheries, and 
forests is critically important in the face of such 
population pressure and anticipated population 
growth. But even if the anticipated very large 

increases in the population could somehow be 
reduced, the demands of the current population on the 
natural resource base of Bangladesh are such that 
these resources are already beinj stressed, degraded, 
and depleted in many ways. 

As Ban-ladesh moves forward into the next century 
and strives to provide the basic needs and even an 
improved quality of life for its people, it is vitally 
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important that current policies and programs be 
carefully revieA ed to assess their contribution to the 
country's sustainable development (see separate box 
on the concept of sustainable development), 
Individual development assistance agencies have 
alreadyinformation 
relationship between their programs and a sustainable 
development agenda for Bangladesh, and there is 
widespread agreement that the capacity for planning 
and implementing environmentally sound 
development and improved natural resource 
management in Bangladesh should and can be 
stimngthened. 

To proceed in these areas will require an improved 
understanding of the conditions and trends of the 
natural resource base, and more deliberate assessment 
of the impact of current and anticipated development 
policies and programs on the environment as well as 
the national economy. Comprehensive and accurate 
information is essential for such policy analysis and progam evies.nongovrnmetaltheonor anprogram reviews. Donors and non-governmentalsuti 

organizations (NGOs) can assist government agencies 
in this information collection, analysis and 
decision-naking process which is needed to advance 
Bangladesh along a pathway of sustainable 
development and improved natural resource 
management. 

To date, much useful information has already been 

assembled, and it has been used in the course of this 
assessment to the greatest degree possible. 
Particularly useful existing sources of information 
include the Agriculture Sector Review sponsored by 
MaWter Plan pconcerted 
Master Plan 

Organization of the Ministry of Irrigation, Water 
Development and Flood Control, and publications on 
agricultural research supported by BARC and its 
various member institutions. The U.N. ESCAP 
program recently sponsored an extremely informative 
review of coastal zone management issues, and both 
DANIDA and CIDA have prepared overviews of 
environmental problems and recommended environmental prblies"and recm ded Wseries 
"environmental strategies" for Bangladesh. With 
support from SIDA and lIED, the Bangladesh Centre 
for Advanced Studies (BCAS) prepared an 

envionmntalproilef Bnglaesh BCA iscirculated 
currently preparing, in cooperation with many national 

NGs, ofthecommentsandciizensoca "tat 
andlocal ' rpos citt or n"atesh.of the Inext 
Environment" report for Bangladesh. And the IUJCN, 

in cooperation with BARC, has prepared background 

studies aimed at the development of a "National 
Conservation Strategy" for Bangladesh. 

In addition to compiling information from the 
existing literature in order to make it more widely 
available, this assessment has aimed to build on that 

to produce a report which: 

9 	reviews the trends, policies and major problems 
associated with the use of renewable natural 
resources in Bangladesh; 

9 	assesses the actions needed to conserve 
biological diversity and remaining natural forest 
resources of Bangladesh; 

e 	 analyzes the linkages between natural resource 
management issues, population growth and 
economic development; 

9 and outlines a strategy and preliminary
 
recommendations for improving the
 

management of natural resources and buildinginstitutional capacity to implement more
al de lo m n prg m . 

sustainable development programs. 

The Assessment Process 
The assessment began with a 3-week 

"reconnaissance phase" which gathered available 

documentation, identified important institutions and 
sources of information to be contacted, and discussed
the scope and timetable for the assessment. A team of 
some 14 specialists was then fielded over a two month 
period, with most team members contributing 2-4 
weeks to the assessment fieldwork. The team made a 

effort to meet with the large number of 
organizations in Bangladesh that are especially well 

informed about the various issues being addressed. 
Fieldwork was necessarily limited, but several trips 
were organized in the vicinity of Dhaka, Chittagong, 
Cox's Bazar, Sylhet, Mymensingh, and Tangail. 

As working papers were drafted by individual team 
members, a series of preliminary findings and 
recommendations were formulated and presented in a 

of informal debriefings with government 
officials, NGOs, the private sector and the press; with 
the donor agencies; and within the USAID mission in 
Dhaka. A "synthesis" report was then drafted, and 

with the edited working papers for 
commentby ee g oriewers or 

by a select group of reviewers. Over the 
year, revised drafts were circulated more widely,

and the comments received on these drafts have 
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contributed to the preparation of the final report of the 
assessment, 

It is important to stress that-this report and theasteismeimorkt comte tats reondthe 
assessment work completed to date are only the 
beginning of a longer term planning and development 
process which is needed to incorporate a concern with 
"sustainability" into national policies and"sutavblintoam anto pol ice adrs 
development programs, and to otherwise address 

natural resource management issues and their 
relationship to economic development in Bangladesh. 
Additional study and analysis are needed in some 
areas (which are highlighted in this report), and the 
report's findings and recommendations should be 
broadly disseminated and discussed with a view 
towards stimulating specific actions. 

Limitations of the Assessment 
This report is intended to be primarily a point of 

reference for existing information; it is not a complete 
"profile" of the environment of Bangladesh, nor does 
it embody a great deal of new research and analysis on 
environment/development issues. It does, however, set 
the stage for more in-depth discussion of the linkages 
between natural resources and development, and 
points to gaps in the information base which need to 
be addressed by further study and longer term 
monitoring and evaluation.4 

The assessment concentrated on natural resource 
management issues which can be largely addressed by 
actions within the borders of Bangladesh. It does not 
examine water management issues from a basin-wide 
perspective, as was done in the Eastern Waters Study, 

nor does it deal with the issue of global warming, and 
the impact of anticipated sea level rise in Bangladesh 
(which is being addressed to a degree by other studiesand efforts within Bangladesh). 5 Population growth, 

and "natural" disasters such as cyclones, drought and 
exceptional monsoon floods are discussed as factors 
affecting the management of natural resources, butthis assessment does not focus on specific strategies in 
teeaes 

In the course of completing this assessment, the 
team faced a number of conflicts or trade-offs in the 
objectives and focus on the assessment effort which 
were accentuated by the limited time and resources 
allocated to the effort. Detailed assessments of the 
situation in a given sub-sector were constrained by the 
need to cover a large number of subsectors or issues. 
An in-depth analysis of the current condition and 
trends of a particular renewable natural resources 

(forests, soils, fisheries, water, etc.) was limited by the 
need to focus on the linkages among these various 
resources, and the interactions between current 
development activities (such as road building or 
development of irrigated agriculture) and the natural 
resource base. In addition, a desire for specific and 
detailed recommendations in many areas was 
frustrated to a degree by the need to develop a broad 
strategy and a short list of priority recommendations 
which would deal with the most important issues. In 
the end, the assessment attempts to both review the 
state of Bangladesh's natural resource base, and 
discuss how a broad concern with "sustainability" 
could be incorporated better into ongoing and 
anticipated development programs. Yet, there is 
clearly room to delve deeper in both respects. 
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B, 

OVERVIEW OF ECONOMIC DEVELOPMENT 
CONTEXT FOR BANGLADESH 

Environmental Factors 
Bangladesh is a country of some 144,000 square 

kilometers, largely formed by the floodplain and delta 
of two major river systems of the south Asian 
continent, the Brahmaputra (called the Jamuna in 
Bangladesh) and the Ganges. (See Figure2 in 
Appendix.) In a typical year, about one-tenth of the 
land is subject to severe flooding, and at least one-half 
to some inundation. One third of the land area is less 
than 20 feet above sea level. 

In addition to seasonal flooding in the wake of the 
monsoon rains, much of Bangladesh is affected by the 

constantly shifting river channels and courses; such 
shifts can wipe out settlements, and complicate the 

construction of rural roads and other infrastructure 
development. Cyclones and tidal surges can also 
wreak havoc with settlements and crops, and cause 
significant property damage and loss of life. 

Although the tropical climate does not limit the 
growing season, there is a distinct dry season, and 
periodic drought is a problem, especially in the 
northwest part of the country. Despite the historical 
expanse of forest cover, many generations of 
predominantly agricultural land use and expanding 
populations have reduced the natural forests to less 
than 6 percent of the total land area. 

In response to these environmental factors, the 
people of Bangladesh have developed diversified and 
relatively resilient agroecological systems which 

provide for their needs in most years. Intensively 
managed and densely planted "homestead forests" or 
gardens containing a large variety of annual as well as 
perennial crops are an important source of food and 
income. Fish are an important component of the 
Bangladeshi diet, and account for a large share of 
protein, as well as a source of income and livelihood 
for millions. An extensive system of country boats 
helps link settlements and supports a large volume of 
commercial traffic and trade. In recent years, the 
traditional sail-powered (or towed) boats have been 

supplanted to a great extent by motorized 
launches--powered in many cases by the same diesel 

engines used to pump irrigationwater in the dry 
season. 

The Development Challenge
for Bangladesh 

Despite the adaptations and resourcefulness of the 
people of Bangladesh, the overall economic and 
development statistics for the country are daunting. 
With a per capita average annual income of just $160 
in 1986, and 80 percent of the people living below the 
poverty line, government policy is understandably 
oriented towards poverty alleviation as an overriding 
development objective. 60 percet of Bangladeshi 
households arc without sufficient land to produce
enough food for their families. 20 percent of 
Bangladeshi households do not even have erough land 
for a homestead. 6 

A& 
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Some 60 percent of the total land Rrea is cultivated, 
one of the highest percentages in Asia. Agriculture 
represented slightly less than half of the GDP in 1986, 
and average annual rate of growth L-. agricultural 
production was about 2.7 percent from 1980-1986, 
which was barely enough to keep pace with 
population growth. Food shortages affect more than 
half the population, rnd food imports are rising to 
keep abreast of demand. Exports volumes are 
relatively small, aid not well diversified. 

Access to clean water is problematic for many 
households, and as a result of contaminated drinking 
water, gastroenteritis and other water-borne diseases 
are common. The effect of these diseases, together 
with chronic malnutrition and inadequate health 
services is a high rate of infant mortality; 25 percent 
of infants die before the age of 5. Maternal mortality 
rates are nearly 100 times greater than the rates for 
Scandinavian countries. 

Despite relati,-'ly high growth rates for urban areas 

(over 10 percent p.a.), 85 percent-90 percent of te 

population still resides in rural areas. Because of the 
groth ate (2. to2.6clearlyrelaivey hgh ppultiorelatively high population growth rates (2.2 to 2.6 

percent p.a.)7 , a large proportion of the population is 

young, and will soon greatly increase the ranks of 

those needing schooling and employment. Literacy 
rates are only 15 percent-18 percent for females and 
25 percent-35 percent for males. 

resources and prompted their overuse and a 
subsequent decline in the productivity of those 
resources, just at a time when increased demand for 
development and higher levels of production has 
grown-thereby exacerbating the problem of overuse 
and depletion of a finite resource base. Secondly, are 
there not definite limits or at least natural resource 
related constraints to continued population growth and 
development? 

In the first case, it is evident that the extremely 

high population density of Bangladesh has contributed 
to the intense use (and overuse) of forests, fisheries 
and to a certain extent even soil and water resources. 
A majority of households are already without 
sufficient areas of land to raise enough food to meet 
their needs; and fuelwood stocks have been depleted 
and diminished to the point where over 84 percent of 
the total domestic energy requirements must be met by 
crop residues and dung with only 16 percent being met 
by fuelwood. Particularly when one considers theprojected population levels of the year 2000 and 
beyond, it does appear that population density has 

cey ostrppe th pontiforsta 
outstripped the potential for sustained yield

pouto ffewo o oetceeg 
conu mtion f e xisin or es ofsu y 

Yet, forests, fisheries and other "renewable" 
resources are in much the same category as agriculture 
or food production: a condition of scarcity or 
shortages today does not necessarily imply that somePopulation growth, in fact, is a constant factor inabouelmthsenpsedadtathecryg 

development planning in Bangladesh. The total 

population is now over 110 million, up from 90 
million in 1981, and some 44 million in 1951. The 

population is expected to reach 140-145 million by 

the year 2000, and may not stabilize before exceeding 

some 340 million persons. Already, Bangladesh is the 
most densely populated country in the world (with the 
exception of city-states like Singapore; See Figure 3). 
If the United Statm was as densely populated as 
Bangladesh, the entire population of the world would 

have to live within the borders of the U.S. 

Linkages Between 

Population, Development 
and Environment 

There are at least two major issues related to 
population, environment and development. In the first 
instance, one can reasonably ask if population 
pressures have not added to the stresses on natural 

absolute limit h enassed, and that the carrying 
capacity of the environment has been exceeded. 

a supporassing t poten for t fe 

populations which cannot fundamentally "develop" 

their environment, alter their systems of social 

organization so as to change the "rules" or policies 
governing the access and use of resources, and make 
use of new technologies to better meet their increasing 

nesfo iiersuc ae epecommunities and governments can do all of the above.
For example, in Rwanda, there are now more trees on 

the landscape than 20 years ago and fuelwood 
scarcities have diminished, although population has 
been increasing at a rate of more than 3 percent p.a. 

and FAQ statistics indicated a severe fuelwood 

"deficit" existed in 1980. Private tree-planting on 
farms has increased sharply, in response to supportive 
government policies and programs, open markets, 
secure tenure, and a favorable environment for "tree 
culture." 
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In Bangladesh, the current population pressures 
clearly argue for very careful assessment of the use 
and management of natural resources-primarily 
because so many people are already dependent on 
them. A proposed intervention which adversely affects 
the productivity of a remaining natural forest or 
fishery is more likely to impact the livelihood of 
someone in Bangladesh than in most other countries, 

Similarly, the high density of population in 
Bangladesh requires a careful examination of the 
relationship between people and the land, and a 
frequent re-assessment of the potential for more 
productive (and equitable) use and sharing of natural 
resources. It would be incorrect, for example, to 
assume that population pressures have resulted in 
uniformily intensive land use; although some areas are 
inherently less productive or more marginal in terms 
of agricultural production, it does appear that there is 
still considerable scope in many areas for more 
intensive agricultural production, and for the 
development of more diversified and productive 
farming systems. 

It would also be incorrect in a number of instances 
to assume that overuse or depletion of aresource is 
simply a function of population pressure; for example, 
forest reserves in the vicinity of pulp and paper mills 
are being overharvested to produce wood which is 
being sold well below its market value, 

In Bangladesh, it is particularly unfortunate that so 
many should remain landless, and even without a
homestead, when relal rge areas of "khas" lands 

d whe ivelyhomstean ela degre of ars alad 

environmental stresses; the poor are forced to address 
short term needs, even if their actions contributa to the 
long term depletion and degradation of the resource. 
And the poor are often the most 'ulnerable and least 
able to cope with environmental changes and the 
impacts of "natural" disasters and hazards. Poverty 
can also seen to be a factor in continued high rates of 
population growh-owing to the associated lack of 

health care services, security, educational and 
employment opportunities. 

The link,, between poverty, environment and 
development also argue for careful analysis of 
alternative means to alleviate poverty and promote 
development while safeguarding and even increasing 
the extent and productivity of natural resources which 
can be used and managed by the poor as they develop 
more sustainable and productive livelihoods. For 
example, Save the Children has supported an 
income-generation project based on aquaculture 
development; 5ponds covering 5 acres have been 
developed, to yield an annual catch of 20,000 pounds 
of fish, which will generate an income of some $7,000 

to defray the costs of a primary health care center, 
extension activities and primary school. The projectrias rvdsepomnadtepouefoalso provides employment, and the produce from fruit 
trees planted around the borders of the ponds.9 

While ft is beyond the scope of tUais assessment to 
attempt to define the upper limits for continued 

population v )wth which are related to natural 
resources, their are clearly both practical or near term(if not absolute) limits and costs associated with 
accommodating a growing population Ln a finiteand other expanses of degraded or moderatelyeniomt.Enthmstarflyosdrd 

productive land are not intensively managed and 
utilized by government agencies which have 
jurisdiction over them. Government control
presumably need not preclude leasing arrangements 

and other mechanisms to mobilize interested local 
commnites n mprvedincreasereabiitaion ndcommunities in rehabilitation and improved 

management of lands that conceivably could be made 
more productive. In fact, given the momentum of 
continued population growth, such intensification of 
land use and resource management on degraded lands 
and underutilized areas is essential if pressures to 
overuse and deplete other more intensivly exploitedareas are to be held in check.5 

In addition to population pressure, many observers 
and analysts also point to the contribution of poverty 
to resource overuse and environmental degradation. 
Clearly, there is a relationship between poverty and 

environment. Even the most carefully considered 
resource management plans cannot cope with 
ever-increasing populations; in this respect, it is 
vitally important to maintain a strong commitment tofamily planning and population stabilization, and to 

irea ein e p f o n t his area.
the effectiveness of programs in this area. 

Development Objectives of 
the Government of
Bangladesh 

Per capita development assistance amounted toPrcpt eeomntassac mutdtabout $14/year in 1986, and now totals some $2 
billion/year, or about 10 percent of the GNP and 85 
percent of the annual development program budget. 
Current development objectives as outlined in the 
Third Five Year Plan (1985-1990) stress the 
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importance of poverty alleviation through higher 
production, increased employment, and 
comprehensive programs for rural development. The 
promotion of self reliance is also an important 
objective, and is addressed in part by the 
decentralisation and devolution of administration and 
development to the local level. The Government also 
supports a "rational sharing" of development between 
the public and private sectors, and acknowledges the 
need for improved health services, education, the 
development of energy and other supporting 
programs, including family planning. 

Concern over continued population growth, limited 

agricultural production, and the resulting chronic food 
shortages has lead to a preoccupation with increasing 

food grain production. The possible and likely impacts 

of large-scale expansion of irrigated agriculture on 

fisheries, groundwater supplies and rural livelihoods 

have only emerged as major concerns in the past few 
years. Industrial development has also been 
encouraged for some time, with little regard in the 
past for the effective regulation of industrial effluents 
or development of waste treat'ment facilities, 

However, a variety of disturbing trends in 

envionmental quality and a growing recognition of 

the linkages between economic development prospects 
and natural resources management have prompted a 
definite change in the attention given to environment 
and natural resource issues. 1990 has been declared by 
the President to be the Year of the Environment, and 
the 1990's the Decade of the Environment. A new 
Ministry of Environment and Forests was established 
in mid-1989, and the mandate and resources of the 
Environment Department are being considerably 
upgraded and strengthened. The Government of 
Bangladesh has also commited itself to the preparation 
of a National Conservation Strategy and a Forestry 

Master Plan, and a series of environmentally related 
studies are to be carried out as part of an Action Plan 
for Flood Control. The increased interest and activity 
o h ato h oenethsas enehe 
by the press and the private sector, notably the NGO 
bomm nt 
community. 

Thus, while the economic context and development 
challenges for Bangladesh are formidable and 
overshadowed by the need to alleviate the poverty of 
millions of households, there is definitely a growing 
awareness of the need to address environmental and 

natural resource issues in the development process. 
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C. 

OVERVIEW OF ENVIRONMENTAL AND 
NATURAL RESOURCE MANAGEMENT ISSUES 
INBANGLADESH 

Environmental Degradation 
The principal areas and causes of environmental 

degradation have been identified ina number of recent 
°svdies, profiles and assessments. Most of these 

areas are indicated in the map of the "main areas of 
environmental concern" which has been prepared by 
Haroun er Rashid. (See Figure6.) As illustrated by the 
accompanying legend, there are a number of 
indicative environmental problem areas, including 
those which are more or less strongly influenced by 
human activities, and those which are more or less 
easily reversible. Declining soil fertility (particularly 
deficiencies of sulphur and zinc) may not be a major 
or insurmountable problem; however, degradation of 
the remaining natural forests and wetlands, and 
pollution of waterways and coastal environments are 
potentially very serious. The specific nature and 
extent of environmental degradation, as well as the 
associated natural resource management issues are 
reviewed in the following sections. 

Natural Resource Management Issues 
The causes and impacts of environmental 

degradation are difficult to disassociate from a 
complex situation involving high rates of population 
growth, urbanization and industrialization, 
intensification of land use, social and gender issues, 
sectoral development strategies, non-sustainable 

resource use, and shortcomings in programs aimed at 
the conservation and management of the resource.What follows is a summary of the current situation 
with regard to each of the major natural resource 

issues covered by this assessment. 

1. Agriculture and Rural 
Livelihoods 

(A). Land Use and Productivity 

The net cultivated area of Bangladesh encompasses 
60 percent of the total land area, the highost 
percentage in Asia. The country's large population, 
however, means that there is less than 0.1 hectare (ha) 
of arable land per person. Of 13.8 million rural 
households, 45 percent fitve less than 0.2 ha. 
According to the 1983-84 Census of Agriculture and 
Livestock, about 9 percent of all rural households own 
no cultivable land and two percent have no access to a 

homestead. 
Despite a large and growing population, 

Bangladesh has made impressive progress since 
independence in terms of increases in rice production. 
The expansion of irrigation for dry season agriculture 
and the planting of high-yield varieties contributed to 
an increase in food grain production of 37 percent 
from the mid-1970's to the mid-1980's.'1 This period 
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of growth was followed by a brief downturn in 
agricultural production in the mid-1980's, although 
food grain production has grown in recent years, and 
reached 19.5 million tonnes in 1989. Foodgrain 
production per capita appears to have fluctuated 
around 150 kg. 

Non-cereal foods have grown ata slower pace,about 2 percent a year, but pulses are showing a 

steady decline in both the extent of cultivated area and 

in total production. White potato production is 
increasing faster than population growth, but oilseeds, 
sugar, and vegetables are not. Overall, rice dominates 
agricultural production, accounting for about 80 
percent of the land area cultivated each year. 

The unique deltaic characteristics of Bangladesh 
are not easily adapted to standard classifications for 
terrestrial systems because the productive potential isterrstralbcaueystesth prducive otetia isin 
determined not only by the maximum water depth but 

also by the timing and duration of inundation. The 

National Water Plan estimates that 36 percent of the 
net cultivated area is "shallowly flooded" (30 to 90 cm 
deep in a normal year); 16 percent is "moderately

flooed"(90to 2 prcen is"deplyenter80 c); nd
flooded" (90 to 180 cm); and 12 percent is "deeply 
flooded" (over 180 cm). The remaining 36 percent is 
potential will require careful documentation of 
potetialwllreuire modrentar dm natio, ohoney,
existing resource use, different farming practices, 

changes in land productivity, and physical changes in 
land extent caused by annual inundation, flooding, and 

silt movement. 

In parts of Bangladesh, the extraordinary variability 
in the timing of the rainy season, the unpredictable 

inundation, and the incidence and timing of low 
intion temathresinl neky iming of otowinter temperatures all pose key limitations to 

increased production. Such uncertainties require
extraordinary flexibility on the part of farmers to 
make appropriateadjustments in their cropping 

strategies. They also substantially affect the risk 
calculations associated with high-cost agricultural
investments. 

Resiliency is a vital feature of Bangladesh farming 
systems. Their consistent vulnerability to the 
wholesale losses that come from natural disasters and 
the great annual variability in climate, have prompted 
rural households to develop successful coping 
strategies. However, the ability of these households to 
recover their losses is declining as population growth 
pushes more rural people into those zones most 

susceptible to natural disasters. Of particular 
importance is the vulnerability of coastal areas. 
Cyclones, storm surges, and/or droughts occur once or 
twice a decade in the coastal districts, leaving behind 
considerable loss of human life, livestock, and crops. 
Flash floods in Sylhet occurred four times during 1988 
alone and are regular phenomena. Rice losses from 
drought has nearly equalled those from floods duringtels 5yas 
the last 15 years. 

It is particularly important to weigh agricultural 
policies and test different approaches for increasing 
this resiliency or, at the very least, to avoid decreasing 
it. Furthermore, the risks, and subsequent economic 
returns associated with different crops varies 

substantially, thus altering the comparative benefits of 
different cropping systems. The costs and benefits of 
alternative land uses are often not well-acknowledgedthe national economy because the predominantly 
subsistence-based rural production disguises the 

contribution of different land, water, and biologicalresources to household livelihoods when a particular
rouct oe om aivelads oes nt 

product or benefit from a given land use does not 
the formal marketplace. In particular, the 

contributions of activities other than foodgrain 
production, such as horticulture, animal husbandry, 
fishing and fishpond culture, and the collection of 

fuelwood and other forest products are not
fully documented or evaluated in analyses of 
alternative land use and development strategies. 

A number of land use trends require better 
monitoring and documentation and merit integrated
policy and program initiatives. The expansion of 
village settlements is converting elevated floodplain 

land into homesteads. The steady rise in rural 
population increases the land area under crops, butreduces the amount of fallow land and small 

waterbodies available for fish culture. Horticultural 
tree cropping lands are being converted into homesites
and urban settlements. Poor road and embankment 
cnstrutn deaes the qua of eapme
construction degrades the quality of nearby prime 
agricultural lands by removing top soil (used in 
construction) and decreasing drainage, thus inducing 

waterlogging. Obstructions to water drainage can also 
lead to concentrated water flows which cause erosion. 
Saltwater intrusion farther inland and subsequent 
decreasing agricultural production is perhaps linked to 
changes in surface and groundwater hydrology during 
the dry season. Inland capture fish harvests are 
declining. 
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These trends reflect the cross-sectoral conflicts 
over land and water resources that occur in the context 
of rapid population growth. Development activities 
often occur or are planned without a full 
understanding of what is lost and whai is gained, 
Many of the productivity decreases that result from 
changing land and water use are felt by the users, but 
not by those responsible for development decisions, 
While a certain intervention, such as embanked roadconstruction, may benefit some members of a 
community, others may lose productive land to 
waterlogging that results from the restriction of water 
movement, 

The Foodgraln Gap 
In a number of respects, the attention devoted to 

closing the national "foodgrain gap" into the next 
century has narrowed the national focus to the 
immediate alleviation of hunger through rice 
production; as a result, there has not always been a 
full and sufficient consideration of longer range 
prospects and alternatives.' 2 The resources required to 
close that gap by intensifying rice production have 
therefore not always been carefully weighed against 
the diverse needs of a household livelihood system, 
which include the resources required to cook the rice, 
eat it with fish and dal, and to purchase the pot to 
cook it in. 

The focus on growing rice and wheat and on 
land-based production systems in Bang"-desh may 
unduly restrict the potential productivity of 
agriculture. The prospects for increasing production of 
many food staples-such as corn, secondary foodcrops 
(vegetables, pulses, and oilseeds), horticultural 
species, multipurpose trees, aquaculture and livestock 
rearing should be more carefully assessed, and where 
appropriate, developed. Water conditions in 
Bangladesh in many cases allows for a diverse array 
oi',adand aquatic resource utilization schemes to 
meet the daunting needs of a steadily increasing 
population. 

In order to fully capitalize on the long term 
potential for expanding boro (dry season) rice 
irrigation, more attention may need to be devoted to 
insuring that higher yields ate indeed sustained. In a 
number of countries which have experienced the 
"green revolution," yields for irrigated rice appear to 
be declining. One major constraint may be declining 
soil quality: continuous rice cropping regimes without 
sufficient fertilization deplete soil nutrients and 

organic matter, and may lead to sulphur and zinc 
deficiencies. The structure of irrigated soils is also 
deteriorating as plough pans develop and rice 
puddling inhibit the prospects for the cultivation of 
other crops. 

Although rice has a long history in Bangladesh, 
continuous rice planting may not be sustainable in the 
future unless these issues are addressed. On the otherhand, more diversified cropping systems and rotation 
practices can help maintain soil fertility. Results from 
the Farming Systems Research program, coordinated 
by the Bangladesh Agriculture Research Council(BARC), suggest that green manuring, mulching, and 
other soil management practices have substantial 
promise in maintaining soil fertility. Research on 

alternative crops has also indicated that there may be 
signifibant opportunities for intensifying land use and 
increasing agricultural production through integrated, 
multiple cropping systems which include such 
non-traditional crops as potatoes and maize13 , in 
combination with greater efforts to maintain fisheries 
resources and increase the sustainal)ility of rice 
cultivation. 

(B). Irrigation and 
Groundwater Development 

Irrigation is widely considered to be the single most 
important factor for agricultural growth in 
Bangladesh, particularly for increasing the extent and 
intensity of rice production. Most notably, irrigation 
will provide more water during the dry season (rabi), 
thus boosting productivity significantly. 

Agricultural uses must be weighed against the other 
contributions water resources make to the economy 
and to the quality of life in terms of: 1) supporting 
inland fisheries, 2) riverine transportation, 3) drinking 
water and other domestic needs, 4) manufacturing and 
industrial processing, 5) limited hydroelectric power. 
Also, an important environmental function of 
groundwater aquifers is to impede saltwater intrusion 
along the coast. The flushing action of the monsoon 
flood waters for coastal lands is dissipating and soils 
are becoming increasingly saline during the dry 
season in some regions. 

Irrigation Prospects 

The National Water Plan reflects a concerted effort 
to address alternative uses of water and other 
trade-offs in a systematic way. The upcoming second 
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phase will include the collection of additional data to 
guide its strategy for water development, 
Nevertheless, foodgrain self-sufficiency remains the 
primary goal, and the Master Plan Organization 
(MPO) calculates that it is technically possible to 
expand irrigated land from 1.9 million hectares (mha) 
(1986) to 6.9 mha, including near-to-medium termand 
development of surface irrigation on 1.2 mha, 
long-term development on an additional 1.5 mha; 
shallow tubewells (STW) on 1.2 mha; and deep 
tubewellsenvironmental 
irrigation expansion, however continues to be a source 
of dispute between the leading government agencies 
who feel that the MPO has favored rice production at 
the cost of other water uses. 

The validity of MAPO's assumptions are still in 
doubt, particularly: 1) the reliability of the annual 
recharge of groundwater, particularly where flood 
control embankments are combined with the spread of 
shallow tubewells, and 2) the minimal river flows that 
are necessary to serve other functions. Moreover, the 
extent of existing irrigation systems is uncertain as a 
major discrepancy exists between the Bangladesh 
Bureau of Statistics' (BBS) 1983-84 estimate of 2.07 
mha and the agricultural census' estimate of only 1.62 
mha. 

Among the anticipated impacts of this irrigation 
progam ore reuctin.3bllin cbicAgricultural Pesticide Ordinance of 1983 are designeduptoprogram are a reduction of up to 2.3 billion cubic to regulate the importation, manufacture, distribution, 

meters in regional stream flow during the dry season
and a lowering of the watertable below the suction 

limit of hand tubewells which are a principle source of 

domestic water. A number of people have argued that 
the ncotroled TW 	 an lad o afauna.rolfertionofthe uncontrolled proliferation of DTW can lead to a 

draw down on the water table that renders STW Truhispormodrawdow onthewatrtale hatrenersSTWDepartment of Agricultural Extension (DABE) attempts 
ineffective. Similarly, the overabundance of STW runs 

the risk of increasing the costs of water withdrawal for 

all. 

The focus of previous irrigation projects was on 
increasing surface water through flood control, 
drainage, and irrigation (FCDI) projects whereas the 
present focus is on "minor" irrigation using low lift 
pumps (LLP) for surface water, and deep and shallow 

tubewells for groundwater exploitation. These three 
types of "minor" irrigatin have implications of their 
own on the other uses of water. Surface irrigation can 
conflict with river navigation and fisheries production,
whereas groundwater withdrawals can lower thewhtereabs groder thedraas an serl afec 
watertabl during the dry season and seriously affectaccess to drinking water. These effects are especially 

felt by women who are responsible for domestic water 

supplies; UNICEF has complained that its efforts to 
improve health in rural areas by installing handpumps 
is being undercut by the proliferation of DTW and 
STWY. 

Large-scale extraction of groundwater could also 

thermal characteristics of many dry season waterways 
and tidal rivers could be altered. Damage to fisheries 
depends on the sensitivity of various species to 

changes in the aquatic system. The 
eninm n aes inequati syste.T 

current information base is inadequate in projecting 

C. Pesticide Use and 
Integrated Pest Management 

The use of pesticides in Bangladesh, while minor in 
comparison to other developing nations, is far from 
minimal and continues to be a source of 
environmental concern. Currently, 4-5,000 tons of 
commercial pesticides are used annually, primarily in 
the cultivation of rice, tea, jute, and sugarcane. 
Though banned for import, DDT and other highly 
toxic and environmentally persistent organochlorines 
are still formulated and used locally. The Pesticide 

Ordinance of 1971 (amended 1980) and the 

and usage of all agricultural and commercial
pesticides so as to prevent immediate and long-term 
injury to the public as well as to native flora and 
fauna Eorcee howevr s virtua n 

Enforcement, however, is virtually nonexistent.Truhispormo 	 amreuain h 
amreuain h 

to improve pesticide application practices, but the 

DAE suffers from considerable financial and logistical 
weaknesses and lacks the capability to effectively 
regulate pesticide use. 

A number of pesticide usage problems already exist 
in Bangladesh and are in need of immediate attention. 

Teslpcaig plcto n ipslopesticides is one such problem; at present the lack of areturn-deposit system for pesticide continers results 
in their frequent use for food and medicie storage. 
Nor is sufficient attention being paid to safety 
considerations: pesticide toxification to handlers is 

probably widespread, but records of such accidents are 
not available. Though pesticide labeling practices aregenerally adequate, the rural literacy rate of only 10 
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percent renders such procedures ineffective in 
preventing personal and environmental injury. The 
extent of environmental contamination is generally 
unknown as thereofwilhavelif been no studies of the effectsdes itefrep sti ide on uen co pla ntsThe
of pesticides on wildlife despite frequent complaints 
from the Department of Fisheries regarding 

Given the extensive gaps in production, 
distribution, and usage much can be done to improve 
the current pesticide use situation in Bangladesh. 
Integrated Pest Management (IPM) needs to be 
developed beyond the conceptual phase and a sound 
research program based on agroecological analysis 
and crop-specific needs must be developed to lay the 
foundations for a national IPM strategy that has as its 
goal the overall reduction of pesticide usage. The 
30,000 people presently employed by the Department 
of Agricultural Extension are a potentially great
resourceinterfere 

As part of a concerted national effort to meet the 
food demands of a burgeoning population, the 
Bangladesh Government has adopted a policy 
advocating intensified cultivation and the use of 
high-yield variety (HYV) rice. This expanded 
agricultural production will require prudent pesticide 
management techniques and applications if it is to 
effectively curtail the prevalent abuse and misuse of 
pesticides. 

2. Fisheries 
The fisheries resources of Bangladesh are among 

the richest in the world. While tremendous genetic 
diversity is embodied in the over 500 fish species 
which inhabit Bangladesh's inland, estuarine, and 
coastal waters, little substantive data on the ecology of 
these species is available, 

Despite the importance of fisheries in terms of 
nutrition, employment, and its contribution as an 
open-access resource, Bangladesh's inland fisheries 
are being displaced or disrupted by agriculture, flood 
control and road embankments, and other land uses. 
As a result of these perturbations, inland capture 
landings have been declining at a steady rate since 
1983. This economic loss has been offset at the 
national level by increased marine catches and strong 
growth in the aquaculture subsector, including 
increased shrimp exports. However, the decline in the 
inland capture fisheries has significant nutritional 

consequences for many Bengalis, since capture 
fisheries are a major open-access resource for the 
poorer segments of the population. 

decline of the inland fisheries has been
attributed to a combination of factors, including 
overfishing, pollution from agricultural chemicals and 
industrial waste, and flood control, irrigation and road 
construction. The paucity of substantive data has 
precluded comprehensive analysis, particularly with 
regard to the tradeoffs from increasd rice production 
and other gains from flood control and irrigation. 

Many people have argued that the recent spate of 
flood control projects has had a significant impact on 
fisheries resources. During the past few years, over 
150 flood control projects have been implemented and 
additional projects are being planned. Not only do the 
embankments that are components of such projects

with natural recruitment and dispersal ofinland fish stocks over the floodplain, they also 

disrupt fish and freshwater shrimp migratory patterns. 
Irrigation barrages in rivers similarly disrupt 
migratory movements of fish and shrimp. In addition, 
the increased use of low lift pumps for irrigation and 
drainage of surface water can contributte to in a 
decline in fish stocks. It is estimated that the loss of 
one hectare of floodplain causes a reduction of 37-55 
kg. in annual fish production. 

Hilsha and Shrimp 
The single most important species to the inland 

capture fisheries is the hilsha, or river shad. Thismigratory (andromonous) species represents 40 
percent of the inland capture production and 19 
percent of total fish production. Approximately 
200,000 full-time fishermen (2 percent of 
Bangladesh's total population or 11 percent of its 
fishery employment) are dependent upon the hilsha for 

their economic livelihood. Surprisingly little, 
however, is conclusively known about the hilsha's 
reproductive biology and no authoritative studies have 
been undertaken to determine the exact cause of the 
decline in productivity. 

Bangladesh is the world's leading producer of 
freshwater shrimp, the great majority of which is 
caught by artisanal fisherman in the rivers, streams, 
and water impoundments of the lowlands. Coastal 
embankment projects to expand rice cultivation have 
caused a loss of nursery and feeding ground for 
estuarine fish and crustaceans, as well as interrupted 
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traditional brackish water aquaculture there. The 
reconversion of reclaimed paddy land to brackish 
water aquaculture by the breaching of embankments 
has caused conflicts over land tenure and use rights insome coastal areas. There have also been some 
consove ocalzedhehageaso enso concern s o ver localized changes in soil and
groundwater salinity as a result of shrimp culture 
areas. The expansion of brackish water shrimp culture 
aeaso oeexantribue toftrakish cn r ewateshmhas also contributed to the clearance of mangrove 
forests in some areas. Approximately 41 percent of the 
Chakaria Sundarbans mangrove forest in Cox's Bazar 
was converted to low-yielding shrimp ponds. The lackof adequate socio-economic studies, however, has 

(ox-bow lakes) in particular are systematically filled 
with sediment in order to create new agricultural land. 

As the shortage of good cropland intensifies,open-access resources such as capture fisheries 
become increasingly important Lo the livelihood of ther r l p o .T e c n e u n e o o a o m n t erural poor. The consequences for local communities 
can be severe if these open-access resources are not 
well managed. It is already strikingly obvious that thec p u efs ei s atc l ry t ei l n a t r 
capture fisheries, particularly the inland capture 
fisheries, are being overfished and are in need of 
improved maiagement. Indications are that the marincapture fishery is being fished at or near the maximum 

sudis,of aequte oci-ecnomc:oweerhassustainable yield, and is also in need of sound 
made it difficult to fully assess and evaluate these 
various impacts. 

Pollution and Reclamation 
The direct contamination of aquatic systems by 

industry is widespread and a source of considerable 
inusry.isnnwidesrea andeasornt er,c nsidb,
concern. Tannery, urea, newsprint, paper, pulp, and 

jute mills are releasing untreated waste directly into 
rivers and water bodies. Among the pollutants known 

to be discharged are mercury, lead, chromium, 
arsenic, and iron. Even at relatively low 
concentrations, these pollutants are harmful to aquatic 

fauna. The biological oxygen demand c-ated by 
concentrated sewage outfalls from densely populatedconcntrtedsewae ensly ppultedallowedotfals fom 
areas is another source of water quality deterioration 
that adversely affects fish production. 

It is possible that some of the viral epidemics 
among economic fish species are exacerbated or 
predisposed by water pollution. Reliable data is not 

available on the numerous large fish kills which have 
occurred to date, and food web disruptions have not 
yet been adequately studied. There is an immediate 

need to test fish for toxic contaminants. Although 

information on fish kills is frequently not well 

publicized, fish prices in some markets are based upon 

the site of the catch, in particular its location relative 

to any nearby industrial complexes. During periods of 

unusually high contamination, people have been 
known to stop buying fish altogether. And yet levels 

of toxic chemical accumulation in fish flesh have not 
been monitored, and there is little capacity to conduct 

such analyses. 

The reclamation of wetlands for urban and 

agricultural use is a pervasive problem that also 

affects fisheries resources in Bangladesh. Low-lying 
areas in urban settings are increasingly being filled in 
to meet extremely strong demands for land. Boars 

sanable yie sa 
management policies. 

Institutional Arrangements 
As the legal owner of all permanent water bodies, 

the Government of Bangladesh is responsible for 
fisheries management. Through the Ministry of Land 

Revenue and Reform (MLRR), the government leases 
fishing rights to the highest bidder. The leasee is 

usually a middleman who either hires fishermen to 
harvest the fish, or sells his right to do so. The yearly 
lease system for beels, haors, khas, and seasonal 

canals encourages lease holders to harvest completely 
during the lease period. As a result, fish are not 

to mature sexually, broodstock numbers are 
allowedo recsexl bs nmbe r e 
diminished, and recruitment is impaired. 

In addition to the pressures related to population 
growth and increased demand, and conflicts over land 
use, it would also appear that declining fish harvests 
are related to the weaknesses of the institutions which 
are responsible for the development and management 
if fisheries. The lack of mechanisms to deal with 

management issues that cut across sectoral lines in the 

existing governmental structure is also a problem. At 

present, there is insufficient coordination among the 

various ministries charged with fisheries and water 
issues to ensure that intersectoral trade-offs are
adeuteadres seoral treis no 

adequately addressed. For example, there is no 
process whereby the Directorate of Fisheries can 
influence the policies of MLRR with respect to leasing 
public water bodies for fishing. 

Fisheries research is currently inadequate and in 

need of both quantitative and qualitative improvement 
in order to effectively evaluate the impacts of 

proposed flood management plans, groundwater 
development plans, and irrigation schemes. The basic 
taxonomy, habitats, life cycles, and productivity of 
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freshwater biota have not yet been well researched and 
without this crucial information, no one can accurately 
predir :w evaluate impacts, or design successful 
mitigation responses. At present, there are no research 
institutions actively gathering or analyzing significant 
amontms of this basic data, the dearth of which is 
seriously hampering the implementation of 
constructive fisheries policies. 

Though the effects of deforestation have been 
broadly felt, some areas, such as the inland sal forests 
in the vicinity of Tangall have been particularly 
hard-hit. In 1970 there were over 20,300 acres of sal 
forests here; twenty years later, roughly only 1,000 
acres remain. The destruction of these officially 
reserved forests does not stop at overcutting; 
unauthorized timber merchants are actually digging 

A careful area-by-area evaluation of the out stumps and selling them because they are 
contributions of agriculture and fishing should bo the unwilling to wait for the trees to resprout. The land iscasifontreciion o ice r (and shuld then sold off to indigent settlers who convert it tohin
basis for deciding how much water (and land) shouldagiutrenthghheelivyporpad
be allocated to fisheries and how much to dry season

ishrie andhowmuc 
irrigation. In a similar way, flood control measuies 
should be structured so as to minimize adverse effects 
on spawning patterns and food availability to fish. 

be aloctedto todryseisonsoils 

3. Forest Resources 
Human well-being and livelihood continue to be 

closely linked to the availability of reasonably priced 
wood for fuel, home and boat construction, and a 
variety of other domestic uses. Equally important is 
the need for a large number of non-woody products 
that includes everything from fruits and nuts, to 
medicines, livestock fodder, and cropland mulching 
materials. The growing gap between supply and 
demand of forest products is exacerbated by the 
scarcity of trees in densely settled rural and urban 
areas where demand is concentrated, and the poor 
stocking of existing forest lands. A surprisingly large 
amount of land which could support a denser cover of 
tree has not yet been replanted or targeted for 
agroforestry activities. And forested lands, although 
overexploited, are not being utilized to their fullest 
because of a failire to effectively regenerate, protect, 
and manage them intensively on a sustained yield 
basis, 

Actual forest cover in Bangladesh is approximately 
1 million ha, or only 6 percent of the total land area, a 
reduction of more than 50 percent over the past 20 
years. (See Figure8.) As a result, Bangladesh has less 
than 0.02 ha of forest land per person, one of the 
lowest such ratios in the world. The decline from 
0.035 ha/person in 1968-69 is primarily the result of 
the dramatic increase in population (from 65 to over 
110 million people) and the decrease in forest area. 

agriculture, even though the relatively poor upland
will only produce a crop for a few years. 

Forest Resource Management 
The area of plantations officially reported is often 

substantially greater than the area successfully
replanted. For example, the Forest Department 

reported that 56,800 ha of plantations had been 
established in the Cox's Bazar and Chittagong 
districts, but surveys based on aerial photos in 1985 
revealed that the area of good or average quality 
plantations amounted to only 20,600 ha. Two-thirds of 
the area reported as plantations was actually in poor 
condition, had failed, or had been lost to 
encroachment. In the southern part of the Sylhet 
district, a number of plantations have been 
established, the best of which may be producing 11 
m3/ha/yr. Most, however, are yielding only about 3 
m3/ha/yr. 

Given the constraints to successful plantation 
establishment and intensive management by the Forest 
Department, more attention to protection and 
management of natural regeneration may yield a more 
favorable cost/benefit ratio than that involved in 
clearfelling and replanting. Reliance on more effective 
protection and management of remaining forests 

would most likely also involve less risk of failure than 
an attempt to uniformly convert the remaining natural 
forests into plantations. At least some of the areas 
currently slated for clear-felling and conversion might 
be better managed as natural forests on a multiple-use, 
sustained yield basis. The ways and means of 
"improved management" and "higher productivity" 
need to be carefully evaluated, and in the process, 
more attention should be given to the concerns of 
local people and the potential for community forestry 
activities. 
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Underpricing Forest Products 
Government policies and regulations directly 

contribute to deforestation and declining productivity. 
Illicit felling is an ongoing problem. The extreme 
underpricing and inefficient use of wood products sold 
to government-owned industries is also a major factor 
in the mismanagement of forest resources. For 
example, bamboo royalties paid by industries to the 
government are only 2 taka per ton and 25 taka per ton 
for most categories of fuelwood. The royalty on 
pulpwood amounts to only 0.06 taka/ft3. In contrast, 
bamboo poles cost the ordinary consumer several 
hundred taka while market prices for fuelwood range 
between 650 and 900 taka per ton in the Khulna area. 
Thus, the government is greatly subsidizing industrial 
consumers (many of whom are state-owned as well) 
and providing no incentive for increased efficiency 
while individual consumers pay hundreds of times 
more for basic materials. 

The end result of current priorities in forest 
management in combination with constantly 
escalating demands for forest products is a deceptive 
increase in "output." According to data from The 
Statistical Yearbook of Bangladesh, the production of 
timber, fuelwood, and bamboo within reserved forests 
increased by 93, 159, and 21 percent respectively, 
between 1976 and 1986. Although these figures 
undoubtedly do not capture the total output from 
forest lands, they accurately reflect a trend towards 
increased output in response to growing demand. 
However, this increased "output" is not being 
achieved on a sustained-yield basis, but rather by 
reducing the growing stock of "capital assets" of the 
forest resources of Bangladesh. This reality is 
reflected in the rapid increase in fuelwood prices 
between 1971-1978. During this period, fuelwood 
prices increased at an average annual rate of 40 
percent, more than twice inflation's rate of 18 percent.At 1984 prices (700--900 Taka/ton), the estimated 
annual production of fuelwood had a market value of 
3.2 billion taka or $100 million, 

Homestead Forests 

The low productivity and underutilization of Forest 
Department reserved forests and other government 
controlled lands contrasts with the high productivity 
and relatively efficient management of the homestead 
forests. Despite the fact that these homestead forests 
are the most productive component of the forestry 
sector, they have historically received little attention 

from the Forest Department and the Directorate of 
Agricultural Extension. The total standing volume of 
trees on homestead lands is estimated to be about 79 
million m3, or more than seven times the volume of 
the growing stock in the Sundarban forests which 
cover nearly twice the area. 

The trees of the homestead forests account for the 
majority of the country's growing stock and 
production of forest products,' 4 and are an important 
source of food and income. Trees make important 
contributions to farming systems which integrate 
agroforestry, horticulture, vegetable gardens, fisheries, 
and livestock production with annual crops to better 
satisfy the full range of a household's needs and to 
increase its income-generating capability. 

Despite their importance to household economies, 
it appears that a combination of the need to use more 
of the homestead land for additional homesites, and 
the continued high level of extraction of woo. and 

other products from the homestead gardens may be 
leading to a decline in their area. The Agricultural 
Census for 1977 reported some 304,000 ha of 
homestead forests, whereas the Third Five-Year Plan 
cited 271,000 ha in 1985, a decrease of 11 percent in 
only eight years. This decline may have been 
accelerated in recent years by the series of extremely 
severe floods. The trend toward overharvesting could 
be countered by increasing the support given to 
farmers to upgrade the quality and productivity of the 
growing stock on homestead lands. 

Research Priorities 

Forestry research only recently emerged from a 
preoccupation with wood technology and industrial 
forestry to address agroforestry, the integration of 
trees into farming systems, and forest conservation. 
However, forestry research is still not part of a unifiedmanagement system for forest resources. Nor is it 
well-funded or well linked with extension systems. In 
addition, the database for forest management is
presently imbalanced. On the one hand, there are more 

inventory data and management prescriptions than can 
be effectively utilized given present staff capabilities 
and operational support. And yet basic, accurate data 
is lacking on the true extent of tree and forest cover, 
changes in the productivity of homestead forests, as 

well as the socio-economic factors affecting the 
expansion of community forestry programs and 
multiple-use management of natural forests. 
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Similarly, ongoing efforts to upgrade the technical 
skills and analytical capabilities of the staff of the 
Forest Department, NGOs and others with a growing 
interest in forestry and agroforestry need to be 
expanded, especially in the new areas of participatory 
forestry and joint management of forest resources by 
local communities. A number of initiatives are 
underway to provide assistance in these areas, 
including those supported by the Ford Foundation, 
Winrock International, the Swiss Development 
Cooperation, and others.15  

Above all, the forestry sector needs to be reoriented 
and revitalized by the elaboration of a forest policy 
which recognizes the importance of the homestead 
forests and effective protection of the remaining areas 
of natural forests. Existing policies on clearfelling and 
constraints to expanding the role of local communities 
in forest protection, management, and harvesting
operations need to be re-assessed and resolved. 
Substantial progress could be achieved by increased 
support for community forestry, the development of 
homestead forestry, the improved protection and 
management of remaining natural forests, and the 
accompanying research and extension activities for 
these areas. And finally, as one of its tangible goals, 
the Forest Department should seek to restore forest 
and tree cover (including trees integrated into farming 
systems and around homesteads) over a significantly 
greater area by the year 2000. 

4. Energy 

Bangladesh currently faces two energy crises, one 
in the modern and the other in the traditional energy 
sector. Combined, the two sectors are unable to meetthe country's present energy needs; the shortfall,Esiaeofulwdprucinrehgy
teulintry peent energytanesmto sra, pvariable,equalling 10 percent of total consumption, is made up 

due to the need to account for undocumented 
by petroleum imports. The share of Bangladesh's 
export earnings needed to cover the cost of importing
commercial petroleum was 45 percent in 1985 (downfrom 90 percent of total export earnings in 1982). 

Energy consumption in Bangladesh is 
overwhelmingly domestic, rural, and supplied from 
traditional sources. 88 percent of all energy is 
consumed in rural areas. Only 12 percent of rural 
consumption is supplied by outside commercial 
sources such as kerosene, diesel, and electricity. 73 
percent of total eneiy is consumed by the household 
s ctor for subsistence purposes. 27 percent of total 

energy was consumed for productive purposes, of
 
which industry accounted for 17 percent.
 

Bangladesh's national endowment of commercial
 
en gy aes hrs i ona es nd e t hese 

energy resources is modest but underexploited. These 
commercial fuels are found in isolated pockets and not 
generally available to poor distribution facilities. 
Sylhet contains the one small deposit of the country's
only known source of petroleum. Proven reserves of 
naturnl gas (12.17 trillion cubic feet) are substantially 
greater, but still not nearly enough to meet total 
petrochemical needs. An estimated 50-100 million 
tons of coal are known to exist in Jamalganj District, 
but commercial extraction is not yet feasible on a 
large scale. The same applies for the known sources of 
peat (600 million tons). 

Biomass Energy 

Although consumption of domestic supplies of 
natural gas is increasing, a reliance on traditional 
biomass fuels is not likely to diminish in the near or 
medium term because of severe constraints on 
increasing the consumption of petroleum products and 
modern energy sources other than natural gas. 
Biomass fuels account for more than 80 percent of the 
energy consumed in Bangladesh. 

As a result of a special study funded by UNDP and 
the Asian Development Bank, the status and trends in 
the use of biomass fuels have been extensively 

analyzed. According to the 1986 UNDP/AsDB report, 
agricultural residues, wood and tree litter, and dried 
cow dung provided 66 percent, .18 percent and 16 
percent respectively, of the energy derived from 
traditional biomass fuels in 1981. 

production from illegal logging and subsistence users. 
In 1981, the total fuelwood production was felt to be 
about 4 million tons (approximately 6 million m3). 54aeout o t os pro duced in1981 w4percent of the fuelwood produced in 1981 was
consumed by urban households, 20 percent by
brick-burning kilns, 18 percent by rural households, 
and 8 percent by other industries. Since that time, 
fuelwood use by urban households has reportedly 
declined, as a result of increased access to electricity, 
and fuelwood use for brick-burning has risen to about 
40 percent of total fuelwood consumption I1 as a 
result of sharply increased demand for bricks for 
construction of buildings (and to a lesser extent) for 
roads. 
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On average, the construction of feeder roads 
requires about 341 bricks per meter, or 341,000 bricks 
per kilometer of road constructed. In order to reach a 
target of 7320 kis. of constructed feeder roads by 
1998, some 2.5 billion bricks will be needed, 
However, the demand for bricks for road construction 
is estimated to represent only 6 percent of the total 
brick production of the country'. 

In recent years. brick-burning has consumed large 
amounts of fuelwood since only 156 out of 1089 
brickfields are able to use natural gas. Most 
brickfields have traditionally used fuelwood, although 
a recently imposed ban on the use of fuelwood in 

of fuelwood and fodder from both reserved and 
homestead forests. 

In retrospect, it appears that there has been little 
concerted effort to address energy and land use issues 
in an integrated fashion. The potential role of energy 
conservation and the possible means of augmenting 
the production (and sustainable use) of biomass fuels) 
also merit more attention. Energy conservation could 

be achieved through mechanical innovations, 
particularly more efficient stoves and industrial 
furnaces, and the implementation of solar grain dryers. 

The expected returns that can easily be gained 
th e e ficent anesily biogaine 

brickfields has forced a shift to coal; the use of natural through more efficient management of biomass energywasn lsobanedbickfiels i 199. eserchsources will most likely not be sufficient to meet 
gas wshort-term 
and testing, however, have clearly indicated that 
natural gas is the preferred fuel for brick-burning: it is 
more efficient, economical, and produces a better 
quality product. A policy change to promote the use of 
natural gas as a source of energy for brick-burning 
would significantly reduce the demand for fuelwood, 
and avoid the increase in air pollution associated with 
the increased use of coal in brick-fields, 

Urban households prefer to use gas or electricity 

for cooking, since it is substantially cheaper than 

fuelwood. However, the poorest urban households 

with no access to gas or electricity have no choice but 

to pay the higher prices for fuelwood or scavenge 

whatever lower-grade biomass fuels they can find. In 

rural areas, surveys have indicated that 5-15 percent 

of the standing volume of trees on homesteads is 
annually harvested to meet the demand for fuelwood. 
In m'any areas, it appears that as much as 40 percent of 
the fuelwood supply may be obtained by overcutting 
and gradual depletion of both homestead and reserved 
forests. 

Thirty-four percent of cow dung produced is used 

as fuel; lesser amounts are used in buildings, or 
wasted (too wet and impractical to use for fuel in the 
monsoon; or simply not collected and applied to 
fields). Half of the dung is reportedly applied to the 
fields as manure, but even this level of application has 
not been sufficient to prevent a decline in soil organic 
matter content (reportedly now less than 2 percent for 
more than 60 p,.rcent of the cultivated land area). 
Although there are serious constraints to the increased 
production of dung as a biomass fuel (lack of fodder 
for livestock, difficulty of drying dung in the monsoon 
season), its use as manure to replenish soil organic 
matter could be facilitated by increasing the supplies 

demands. By their very nature, biomass 

fue elt As reuire sveral erst 
produce results. As a result, commercial energy 
development is essential, not only as a short-term 
alternative to biomass sources, but as part of a longer 
term energy development strategy. 

Natural gas, in particular, should be made more 
widely available and its use encouraged. However, as 
commercial energ resources are developed in such agy 

densely populated country, close attention will need to 

be given to the impacts from construction and 

operation of transmission lines and new power plants, 

so as to minimize the problems associand with 
eisluenos 

5. Urbanization and 
Industrial Pollution 

The last national census (1981) revealed that only 
15.5 percent of Bangladesh's population is urban 

(settlements of more than 5,000 people). While this 
figure is relatively low for developing countries, given 
Bangladesh's large population, it still translates into 
more than 15 million people in over 500 urban 
centers. (See Figure4.) The effects of such nu'mbers 
on a limited institutional capacity and resourctu 
infrastructure that is not equipped to accommodate 
them have resulted in severe shortages in housing, 
land, sanitation, and water resources despite the 
Government's efforts to provide adequate shelter, 
health care, and other services. 

The present annual urbanization rate of 6.5 percent 
means that additional significant stresses will be 
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placed upon an already strained system. It also 
signifies a tremendous Increase for a country that was 
less than 3percent urban at the beginning of the 
present century. During the 1950s, Bangladesh 
experienced a 45 percent increase in its urban 
population. Over the next censal period (1961-74), the 
urban population grew 137 percent while for the most 
recent period, (1974-81), the increase was over 115 
percent, although some of this increase can be 
accounted for by the extended definition of urban area 
formulated in conjunction with the 1981 census. If the 
present annual rate remains constant, however, urbanpopulation in the year 2000 will be between 35--40 
million-an increase of over 20 million people. 

The urban growth rate exceeds the national 
population growth rate by nearly threefold. This is 
accounted for primarily by rural-urban migration 
which contributes an additional 1.8 million people to 
the urban areas each year. Rural-urban migration is a 
combination of "push" factors such as population 
pressure, land shortages, natural disasters (including 
river bank erosion) and a decrease in rural 
employment opportunties; these factors work in 
combination with "pull" factors such as perceived 
improved social opportunities, and the lure of urban 
amenities. Correctly or not, many impoverished rural 
people see their only hope for continued economicsurvival lying in urban centers. 

Over 50 percent of the urban population is found in 
the thirteen largest metropolitan areas. The three 
largest, Dhaka, Chittagong, and Khulna, account for 
26, 10, and 5 percent of the total urban population 
respectively. The capital of Dhaka, whose population 
more than doubled between 1974 and 1981, continues 
to be the single largest urban area with over 5 million 
inhabitants. The dramatic growth in urbanization, 
however, has not been limited to the three largest 
urban areas. The total number of urban centers has 
increased fivefold between 1974 and 1981, from 108 
to 492. As of the last census, there were 129 urban 
centers with populations between 5,000 to 9,999 and168 with less than 5,000 people. Because of their 
relative newness and rapid, often unchecked, 
expansion, these secondary and tertiary centers have 
also generated significant environmental pressures, 

Environmental Problems of Urbanization 

Providing space for the newly emerging urban 
centers has already put preasure on valuable 
agricultural land. Good agricultural lands are 

generally free of extensive flooding, and thus more 
suitable for human settlement. The increased demand 
for construction materials has led to the conversion of 
nearby agricultural lands to brick fields. Forest 
resources and fisheries in the vicinity of urban centers 
are becoming overexploited as a result of the 
pressures of urban demand. The filling of water bodies 
also reduces fish habitats. 

The quality of life for urban dwellers, particularly 
the poor, deteriorates with continued growth. The rate 
of land appreciation is excessive. It is estimated thatrecently, land values in Dhaka have increased between 
60 and 90 percent per year. This results in poor andmiddle income families being pushed to marginally 
serviced areas at the fringe of the cities. Housing 
shortages cause urban dwellers to live in high-density 
units, often without proper facilities such as piped 
water, sewage, drainage, and garbage removal. Living 
conditions among the urban poor are directly linked to 
their deteriorating health and nutritional status. The 
incidence of disease among slum and squatter 
settlement dwellers is high. The overall infant 
mortality rate in a central slum areas of Dhaka is 152 
per 1000, compared to the national average of 124 per 
1000. 

Lackof a dt te sppad saiatonimost closely linked to the spread of water borne
diseases and subsequent high rates of morbidity and 
mortality in urban slum and squatter areas. Water 
supplies are unable to keep pace with demand and in 
the case of Dhaka and Chittagong, are regularly 
disrupted by lowering of the groundwater levels in the 
dry season. Continued filling of canals and ponds in 
urban areas to create more land is also reducing access 
of the urban poor to water for washing and other uses. 

The current Five-Yee Plan recognizes the 

importance of urbanization issues by explicitly, 
though briefly, stating the potential environmental 
consequences of rapid urban growth. However, it does 
not set a national goal for urbanization and urbangrowth and outlines relatively modest targets to be 
achieved during the plan period. Upazila centers are 
presently preparing land use plans, and about half are 
complete. In addition to financial constraints, a majorproblem for preparing appropriate physical 

development plans isthe lack of adequate trained 
human resources. Compared to the magnitude of the 
tasks at hand, the number of competent urban planners 
in the country is extremely small. 
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Industrial Pollution 

One consequence of the growth in ban cnto 
and indusries has been increasing levels of pollution. 
The government recognizes that pollution, especially 
vehicular, industrial, and sewage-related, is an 
ever-increasing problem. Air pollution is becoming a 
serious problem that requires analysis and monitoring 
particularly in Dhaka and Chittagong. Large moats of 
polluted water surround tanneries and textile mills 
which are separated from rice paddles only by low and 
narrow earthen berms; flood conditions result in the 
spread of polluted water across floodplains that are 
utilized for fishing and rice cultivation. Like many 
other industrial facilities, the DDT manufacturing 
plant near Chittagong dumps its waste directly into the 
bay. 

Despite the existence of some pollution control 
laws and institutions, Bangladesh may continue to 
attract industrial investment, in part because of the 
country's difficulties in enforcing industrial pollution 
regulations. Laws regulating marine pollution are 
especially kx. 144 industries are active in the eight 
industrial zones of Chittagong, all of which discharge 
their untreated toxic wastes directly into the 
Kamaphuli River or the Bay of Bengal. Few if any 
industries have any pollution treatment facilities. Due 
to a lack of sanitation and waste collection systems, 
decomposing sewage and solid wastes for the entire 
city of Chittagong eventually reach the Karnaphuli 
River. During the dry season, the decreased flow 

reduces the capacity of the river to purify itself of 

biodegradable wastes. The total biodegradable load 

from domestic waste alone is estimated to be ca. 3.5 

tons/day. The fish catch is diminishing yearly as a 

result of oxygen depletion from the decomposition 

processes. 

More than 50 percent of the oil pollution in marine 

systems originates in urban areas and is delivered by 

rivers. Nearly 1,000 ships, including 50 oil tankers, 

ply the waters of Chittagong harbor every year, not to 

mention countless smaller craft. All of these ships are 

permitted to discharge ballast water and bilge 

washings, a policy which makes Bangladesh an 

exception to world maritime practices. 

The key institution charged with addressing issues 
of environmental pollution is the Department of the 

Environment (DoE), formerly the Department of 

Environmental Pollution Control. Despite its recently 

expanded mandate as part of the newly established 

Ministry of Environment and Forestry, the DoE has a 
relatively small staff of some 70 persons, and little 
political power. If the environmental pollution 
problems in Bangladesh are to be addressed with any 
degree of effectiveness, the DoE must develop both a 
stronger legislative mandate and greater powers of 

enforcement. Areas that demand immediate attention 
include waste monitoring procedures, the renovation 
of ecologically disturbed habitats, the installation of 
sewage systems, and the dissemination of pollution 
control technologies so that the private sector can 
directly participate in develuping local solutions to a 
significant national problem. 

6. Biological Diversity 
Biological diversity provides immediate benefits to 

the rural population which is directly dependent on the 
productivity of the natural resource base. A rich 
diversity of native fish species are critical to the 
economy and diet of the people of Bangladesh, 
providing approximately 80 percent of protein 
consumed-an important supplement to the rice based 
diet. Over 70 percent of rural families participate in 
part-time fishing, and approximately 1.7 million 
people are directly engaged in commercial fisheries. 
Fishery exports (primarily pond-raised shrimp nutured 
from fry gathered in the mangrove forests of the coast) 
are an important source of foreign exchange. 

The estimated annual production of fuelwood had a 

market value of $US 100 million dollars in 1984; 

much of the wood is produced from a diverse array of 

multi-purpose species tended in homestead gardens in 

rural areas. Estimates of annual fuelwood 

production/consumption range to over 8 million cubic 
meters. 

Bangladesh has been one of the world's leading 

exporters of reptile skins, although over-exploitation 
has led to efforts to institute a ban of the export of 

some skins. Management of reptile and frog 

populations could result in sustained production of 

valuable exports. Other so-called "minor" or 

non-woody forest products, such as fruits, medicinal 

plants, fodder, rattan, bamboo and golpatta (nipa) 
palm figure prominently in local trade. 

The substantial fertilizer value of the blue-green 

algae and other living organisms in floodwaters that 

annually renew agricultural lands has not been 

estimated. Genetic diversity important for improving 
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Bangladesh agricultural production includes some 
10,000 local varieties of rice as well as local varieties 
of legumes, fruits, and vegetables cultivated for sale 
and household consumption. Homestead forest 
production (based on a wide variety of annual and 
perennial species) contributes between one-third and 
one-half of rural family incomes. 

Biological diversity is threatened by deforestation,forest conversion, agrochemical and industrial 
follsticonv,l agcevelomaand indjuia 
pollution, large-scale development projects suchasirrigation and flood control projects, land use changes, 

and overexploitation of biological resources. 
years, and implemented a series of forest managementClearcutting, burning, and overcutting contribute toplnbtewdmdsaehrtnigoudrie

the destruction of the native and secondary forest 
f ththe estuctonnaiveandsecodar foestthe

diversity, including indigenous species that could be 
profitably managed for timber and fuelwood 
production. Currently, there are no plans for managing 
the few remaining stands of natural forest as natural 
forests; instead, these stands are being cleared and 
converted to single-species tree plantations. 

Threats to biological diversity can originate from a 
variety of sources, including some which are 
relatively indirect but nonetheless important. 
Macroeconomic and sectoral policies often fail to take 
into consideration impacts on biodiversity. Weak 
institutions, inadequate funding, and unclear 
ownership policies have contributed to the lack of 
protection of threatened biological resources. And 
finally, biological diversity suffers as a iesult of the 
minimal regard given its economic value. Owing in 
part to the incomplete data on the economic value of 
biodiversity which is currently available, its value is 
frequently underestimated (or ignored) by 
development planners. 

Wildlife 

Most terrestrial wildlife is dependent upon Forest 
Department lands for habitat, but the Forest 
Department's institutional capacity to promote and 
administer wildlife management has not yet been 
developed to a significant degree. Compounding the 
government's lack of wildlife management activities 
on land managed by the Forest Department are the 
land use restrictions place on lease holders of public 
lands and the constraints on private forestry thatseverely limit private sector involvement in wildlife 
management. 

Weak support for wildlife management activities 
threaten the survival of Bangladesh's most prominent 

terrestrial species: the Royal Bengal tiger (Panthera 
tigris).The Sundarbans region in southwestern 
Bangladesh and eastern India is home to the world's 
only genetically viable tiger population: no other 
habitat is sufficient to sustain a large enough breeding 
population. An international Wildlife Refuge 
Management Plan 17 that calls for integrated 
management of the Sundarbans for multiple usesincluding timber extraction and tiger population 
maintenance has been proposed, but no action has yet 
been taken. The Forest Department has successfullymaintained the Sundarbans ecosystem for over 100 

plans, but new demands are threatening to undermine 
long term sustainability of continued forest

products extraction and habitat protection.o 

Lack of public interest and leadership in wildlife 
conservation has led to neglect of the system of 
protected areas. (See Figure7.) The reserve system 
that has been created was not planned with clear 

priorities defined by an overseeing body. Nor have 
sufficient funds been dedicated to the protection and 
management of parks and reserves. 

Large populations of waterfowl pass the winter 
season in the haors and seasonal water bodies of 
northeast Bangladesh. A number of organizations are 
interested in the future of these waterfowl populations, 
as well as the remaining wildlife in the hill forests and 
adjacent to the tea estates, but their future remains 
uncertain. 19 

Aquatic Diversity 

Bangladesh's abundant fish population represents 
one of the country's most diverse biological resources. 
More than 500 species of fish inhabit Bangladesh 
waters, nearly twice the number native to the 
Mississippi basin. This resource is critical to the 
livelihoods of the rural poor. The productivity of 
natural fisheries relies heavily upon the availability of 
large nutrient-rich areas during annual monsoon 
flooding cycles when reproduction generally takes 
place. The continued presence of such widespread 
flooding is therefore crucial in maintaining large fish 
populations. 

Increased river training, flood management 
activities, and groundwater development as well asoverfishing directly threaten the open-catch inland 
fisheries and are believed to have an impact on coastal 
and marine species which spend partof their life cycle 
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inland. Increased fish and shrimp culture is unlikely to 
entirely mitigate the losses of open-catch fisheries. In 
addition, despite increasing supplies from hatcheries, 
aquaculture is still largely dependent on wild fry and 
larvae. Experience in other countries suggests that 
open-catch fisheries in Bangladesh have several 
advantages: biological diversity offers risk-spreading 
advantages against pathogens or susceptibility to 
pollutants, and numerous species establish niches in a 
way that makes maximum use of available habitats. 
Yet there is insufficient data specific to Bangladesh's 
aquatic resources upon which to test these hypotheses. 

Agricultural Diversity 
Bangladesh has a rich diversity of agricultural 

genetic resources. Its crop germplasm is important 
domestically as well as internationally. Approximately 
32 percent of the rice planted is made up of modem 
varieties, the remainder is traditional and improved 
traditional varieties. Some 10,000 traditional varieties 
of rice are currently planted in Bangladesh. Local 
agricultural scientists and the government are 
concerned about the conservation of germplasm. 
Timely action must be taken in light of apparent rates 
of depletion since Bangladesh's current capacity to 
conserve germplasm is limited. Reliable germplasm 
banks for ex situ conservation are expensive to 
maintain and will require long-term commitment of 
staff and funds from the Government of Bangladesh if 
they are to merit investment, 

Institutions concerned with wild plant and animal 
diversity are weak. Yet, Bangladesh has a cadre of 

dedicated, hard-working and knowledgeable 
biologists, foresters, fishery experts, and other 
relevant professionals. Policy reform, commitment to 
policy implementation, improved enforcement of 
legislation, financial commitments to wise 
management of natural resources, and strengthened 
institutions may still be able to redress biodiversity 
depletion in Bangladesh. There are, in fact, indications 
of a growing appreciation of biodiversity that can be 
tapped to build a broader constituency. 

More attention is needed to preserve the valuable 

and unique Sundarbans ecosystem (see separate 
section, below). Freshwater aquatic biota needs to be 
considered more carefully in major water development 
projects. Greater commitment to conserving the gene 
pool from which HYVs increases are derived is 
urgently needed. Government policies should reflect 
the importance of conserving genetic and biological 

resources through maintaining channels for 
diversification of agricultural resources, improving 
institutional capacity for wildlife management, and 
reforming forest clearfelling policies in favor of 
natural forest management. 

Historically, donor support for biodiversity projects 
has been very low, but there are indications that this is 
changing. The National Conservation Strategy for 
Bangladesh is now being prepared. This strategy 
offers an important opportunity for donors and the 
Bangladesh Government to support this process and 
the follow-up activities to identify long-term priorities 

for conserving the national heritage of biological
wealth. 

7. Flood Control 
Society in Bangladesh has evolved in conjunction 

with the seasonal dynamics of the great 
Ganges-Brahmaputra-Meghna delta. Agriculture and 
fisheries are dependent on its annual inundation. The 
growth in rural population, however, has pushed 
human settlements and activities into increasingly 
hazardous flood zones. (See Figure5.) The severe 
flooding of 1987 and 1988 has created a greater sense 
of urgency among the government and donors to 
develop and implement a major initiative to control 
flooding. In any discussion of major flood 
management strategies, however, it is important to 
recognize the technical limitations posed by a 
floodplain which is the outlet for three of the largest

in the world. 20 

Both the physical and biological risks of large 
embankment schemes are high, and need to be fully 
incorporated into a benefit-cost analysis for any major 
water engineering project. A thorough environmental 
impact assessment is, of course, necessary to ascertain 
potential environmental costs. The Government of 
Bangladesh and the international donor community 
have recently agreed upon an Action Plan for Flood 
Control. The first phase of this action plan entails 
some 25 detailed studies of the various physical and 

technical aspects of flood mitigation. 

Both the Action Plan for Flood Control and the 
National Water Plan recognize the need to evaluate 
the possible effects of flood control and related 
infrastructure development in the floodplain on 
fisheries. The National Water Plan states that all water 
projects must recognize the basic fishery production 
systems, identify clearly those water development and 
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flood control choices that would adversely affect 
fishing, and propose area-specific balances to alleviate 
competing interests. It is increasingly being 
recognized that the inland capture fishery is in direct 
and unfavorable competition with agriculture for 
floodplain lands. Though economic analyses of the 
loss of fisheries production need to be incorporated 
into any flood control works evaluation, little 
biological and socio-economic data are available. This 
need for more complete data and analysis is 
recognized, however, in the proposed Fisheries Studyof te FoodConrolctin Pan.mangrove 
of the Flood Control Action Plan, 

The National Water Plan has focused most of its 
flood control and drainage projects on smaller scale 
interventions, such as small embankmnents andsubersenies inuhe hgesma lobanens o 
submersible dikes in the higher, low energy regions of 
the floodplain. It generally avoids river training 
projects. Although the government is considering 
major embankments proposals for flood diversion, it is 
also considering ways to alleviate flood damage. Such 
measures as improved warning systems and the 
creation of elevated refuge facilities near villages 
which will be equipped with food and medicalThwhpih wille equipd wihrood 	 abestsraneicly 

southwestern Bangladesh and into eastern India. The 
maintenance of the Sundarbans as a healthy ecosystem 
Is vital to the country's biological diversity, wildlife, 
fisheries, energy supplies, forest products, agriculture, 
coastal groundwater, and coastal flood control. 

A Unique Resource 
The Sundarbans constitutes the largest natural 

habitat area in Bangladesh, and together with the 
adjacent Indian Sundarbans, forms the largest 
adjacnteIndan Sunarbassefor thefo-est ecosystem largestin the world. Modification 
or degradation of this unique resource will not only be 

a tremendous loss with serious consequences for 
Bangladesh, but for the rest of the world as well. 

The Sundarbans is home to the world's largest 
population of the Royal Bengal tiger (Pantheratigris).
While there are approximately 4,000 individuals 
elsewhere in Asia, these animals ail live in relatively 
small populations in isolated habitats. Only the 
Sundarbans provides a large enough natural habitat to 
ensure the long-term survival of the tiger in the wild. 
The Sundarbans is also considered to be some of the 

udrasialocndedtobsmefte 
habitat left for the globally endangered estuarine

supplies, are "flood proofing" strategies. Not only arecrodl(Ccdyuprsu) 

they low cost, they also take advantage of local 

response methods already in effect. 

8. 	 Cross-Sectoral Linkages: 
A Case Study of the
Sundarban Mangrove 
Ecosystem 

Most attempts to manage natural resources are
organized under sectoral headings such as forestry, 

fisheries, wildlife, agriculture, energy, water 

management, and flood control. Government and
donrmanagement a tivoodcotrofornatang,
donor management activities, professional tralning, 
development planning, and the marketing of natural 
resources are, with few exceptions, formulated in 
sector-specific ways. Too often, however, these 
sector-specific activities overlook important linkages 
between sectors, 

The importance of cross-sectoral linkages in 
Bangladesh is perhaps best illustrated by the web of 
relationships between ecological processes, natural 
resources, people, and institutions in the Sundarbans. 
The importance of the area to Bangladesh extends 
substantially beyond the mangrove forests and 
network of waterways that spread along the coast of 

A Valuable and Irreplaceable Resource 

Covering an area of about 577,000 hectares, the 
Sundarbans has been managed as a forest reserve 

since 1817, thus making it one of the oldest, managed 
forest areas in the tropics. For decades it has been an 
important source of timber, fuelwood, and wood fiber 
for newsprint. In fact, the entire domestic demand for 
newsprint and hardboard is supplied from the
Sundarbans, in addition to about 10 percent of the
fuelwood used in Banglaidesh. Wood i- cut in a 
plannd used in g le, an d c- utine 

planned harvesting cycle, and the continued 
productivity of the forest historically has been assured
entirely by natural regeneration. However, in recent 
years, increased pressures to harvest larger amounts of 
wood appear to have contributed to a gradual 
reduction in the total volune of the forest growing 
stock. In addition to wood, the forest produces a 
steady supply of rattans, thatching material, fish, 

honey, and beeswax. 
At present, 300,000 families depend on gathering 

fuelwood and lumber, collecting honey, and fishing in 
the Sundarbans ecosystem under a permit system 
managed by the Forest Department. This figure, 
however, is probably a considerable underestimate 
since it is based on the number of permits issued, and 
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the number of actual users of the resource is 
undoubtably greater. As many as 200,000 fishermen 
depend directly on Sundarbans fisheries from 
November until the onset of the monsoon. 

It is estimated that an additional 50,000-100,000 
are employed in processing and marketing raw 
materials from the Sundarbans. A considerable 
amount of economic activity in the nearby Khulna, 
Jessore, and Barisal areas are dependent on these 
activities. Small river ports serve as a base ior a 
considerable volume of small-scale wood processing 
and fishing operations. Such ports are alsoembarkation sites from which people set out to collect 

fuelwood, golpatta (used primarily for thatch), hantal 
leaves, beeswax, lime, and honey. 

An Open System 
One of the major characteristics of mangrove 

ecosystems is that they are open systems, linked 
upstream with the land, and downstream with the sea. 
Nutrients are derived primarily from upstream 
catchments or from tidal flooding while organic 
materials are transported seaward. This organic 
material is produced through a complex detrital-based 
food web and represents a major source of food for avariety of marine and brackish water organisms. 

Because of their importance to fish species which 
spend most of their lives in other waters, the aquatic 
habitats of the Sundarbans are essential to the 
productivity of both inland and coastal fisheries. 
Nearly 400 fish species make use of the Sundarbans 
habitat for at least part of their life cycle. Many 
freshwater species use these habitats temporarily 
during periods of peak run-off, but spend most of their 
life cycle inland. Other species spend much of their 
life cycles in offshore waters, but depend on 
mangrove forests for nursery areas. Wild shrimp fry 
from these habitats are important to the success of 
shrimp farms in the Sathira, Khulna, and Bagerat 
areas. 

The wider importance of an intact Sundarbans 
ecosystem is considerable as it serves to protect 
human settlements in adjacent areas from the ravages 
of cyclones. There is some evidence to suggest that 
the loss of life from cyclones is greater in the Barisal 
and Patuakhali areas than in the Khulna area which is 
more directly shielded from tidal surges by the 
Sundarbans. The Sundarbans ecosystem is also 
important in protecting adjacent inland groundwater 

from salinization. This is vital to agricultural 
production and drinking water supplies in these areas. 

The Necessity of Recognizing 
Cross-sectoral Unkages 

The contributions made by the Sundarbans 
ecosystem to the forestry, fisheries, energy, 
agricultural, and water management sectors in 
Bangladesh are being increasingly threatened by 
narrowly focused sectoral efforts both within and 
outside the area. 

A steady decline infish landings has been noted 
from many inland waters. The most likely causes are 
agricultural and industrial pollution and increased 
interventions in inland water resources. These factors 

also threaten to undermine the productivity of the 
fisheries in the Sundarbans. In addition, the 
Sundarbans is vulnerable to pollution from the Mongla 
shipping channel along the Passur River. If the 
Sundarbans fisheries habitat is degraded, it is likely to 
have serious consequences for the overall productivity 
of both inland and offshore fisheries in Bangladesh. 
This would constitute a serious threat to efforts to 
improve per capita nutritional intake. 

Plans to intensively exploit groundwater supplies
for agricultural purposes may result in a number of 
indirect and unintended impacts: surface water stream 
flow is likely to be reduced during the dry season as 
the aquifer is drawn down. The chemical characteri
stics of many tidal creeks will be altered. Salinity will 
increase, as will the concentration of chemical 
pollutants. Water resources development and flood 
control projects in Bangladesh must consider the 
impacts they might have on the health of the 
Sundarbans ecosystem. 

The Sundarbans is a rich natural resource located in 
one of most densely populated parts of the world. The 
optimal value of the Sundarbans ecosystem is likely to 
depend on the maintenance of its integrity as anatural 
ecosystem. The most productive investments for many 
Bangladeshis, for international conservation, and for 
the tiger, are all likely to come from efforts to 
strengthen the sustainability of current resource uses 
in the Sundarbans. Such efforts, however, depend 
upon the careful consideration of policy-makers and 
government planners acting in an integrated, 
cross-sectoral manner that takes into full account all 
the factors that effect this complex and valuable 
ecosystem. 
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Do 

INSTITUTIONAL AND POLICY FRAMEWORK
 

Government Agencies: 

Administrative Structures and 
Capabilities 

The Government of Bangladesh employs over 1 
million staff persons, with responsibilities dispersed 
among 17 Ministries, and a variety of commissions, 
nationalized agencies and other bodies." From the 
standpoint of environmental protection and natural 
resource management issues, one of the most 
important administrative structures is the newly 
established Ministry of Environment and Forestry. 
This Ministry was formed in 1989 by the fusion of the 
Department of Environmental Pollution Control 
(DEPC), which had been in the Ministry of Local 
Government and Rural Development, and the 
Department of Forestry, formerly part of the Ministry 
of Agriculture. 

The new Department of the Environment (DOE) hs 
its roots in the 1977 Environmental Pollution Control 
Ordinance, which established an Environmental 
Board, later transformed into the DEPC. The DEPC 
(now the DoE) is the only agency specifically directed 
to exercise environmental regulatory authority in 
Bangladesh. Up until early 1989, the DEPC had a staff 
of some 70 persons, mostly engineers and chemists. 
They wek- primarily concerned with enforcement of 
legislation related to the discharge of industrial 
pollutants. They were also responsible for monitoring 
air and water quality, and solid waste, 

The DEPC has been handicapped by inadequate 
numbers of well-trained staff, an mual budget of 

only slightly more than $100,000, and statutes which 
limit enforcement fines to 5,000 Taka (about $150) for 
each violation. To strengthen the Department's hand 

in environmental pollution control, a revised law has 
been approved by Parliament to give the agency moreauthority, including the power to issue cease and 
desist orders against private and governmental 
violators, and the ability to levy fines of 25,000 Taka 
for each violation. In addition, the Dhaka Urban 
Infrastructure Improvement Project of the AsDB will 
over the next three years be providing resources 
needed to increase staffing, training, logistical support 
and improved laboratory and other facilities needed to 
strengthen the pollution control, regulatory and 
environmemtal assessment functions of the DoE. 

Under the new Ministry, the mandate of the 
Department of Environment will continue to be 
responsible for regulation of industrial and other 
sources of pollution, and for monitoringenvironmental quality. But, the Department's mandate 
has been substantially broadened to include a stronger 
role in environmental impact assessment, and in 
formulating guidelines and advising line agencies 
involved in activities affecting soil and water 
conservation, afforestation, wildlife. critical habitats, 
fisheries and other natural resource issues. It is 
anticipated that the Department will assist in 
formulating "action plans" to deal with a number of 
high priority environmental issues, including: 
maintenance of water quality, control of deforestation, 
and improved regulation of industrial wastes. The staff 

of the DoE is projected to expand to over 670 persons, 
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many of whom would be assigned to the district 
level.22  

Another important institutional resource for dealing 

with environmental and natural resource management 
issues in Bangladesh is the edministrative structure for 
national development planning. The Planning 
Commission of the Ministry of Planning is charged 
with the preparation of Five-Year Plans. The Ministry 
goes beyond the function of a pionning agency, and 
actually controls the allocation of funding to 
individual Ministries responsible for implementing 
specific projects under the Five Year Plan, in 
accordance with the Annual Development Program. 

The Planning Commission has the authority to 
supervise and cordinste cross-sectoral and 
inter-ministerial activities affecting the use of natural 
resources and the environment. It h~s responsibility 
for preparing guidelines which must be respected by 
the line Ministries hi their propomus for the next Five 
Year Plan. These proposals are reviewed by the 
Planning Commission, prior to submission to the 
National Economic Council (NEC) for approval. Once 
approved by the NEC and incorporated into the 
Annual Development Program, projects are to be 
periodically reviewed by the Implementation, 
Monitoring and Evaluation Department (IMED) of the 
Ministry of Planning. 

Most actions related to environmental and natural 
resource managemnent in the Third Five Year Plan 
(1985-1990) have been subsumed inder plans for 
various sectors such as forestry, fisheries, water, 
energy, industry, and physical planning. A specific 
environmental component for the plan, as well as 
institutional linkages between potentially competing 
Interests affecting the environment have beea largely 
neglected. For example, little is said in the Third Five 
Year Plan about how housing and industfial 
development plans should protect high quality 
agricultural land; or how industrial development (and 
associated pollution) and ground water development 
may affect flood plain fisheries; or the environmental 
factors that should be considered in the development 
of extensive coal deposits or the estimated 11 trillion 

cubic feet of natural gas In Bangladesh. 

The Plan does cite a number of significant 
environmental prob!ems, however, including loss of 
arable land; need for a national land use policy; need 
for urban area master plans which address anticipated 
housing requirements for shelter,need for training of 

farmers, fisherman and others to improve resource 
production and conservation; and needs for expanded 

educational programs in social forestry. 

In order to increase the attention given to 
intersectoral linkages and to the anticipated 
environmental impacts of proposed development 
projects, a new "environmental ct,," is being 
established within the Planning Commission. This cell 
is expected to aid in the initial screening of 
environmentally sensitive or significant development 
projects, and may also increase the support given to 
projects aimed at improved environmental monitoring, 
assessment, and management of natural resources. 

Responsibility for management of forests, fisheries, 
and agriculture land are relatively focused within 
individual departments and ministries.23 Water 
resources development, however, has been a 
responsibility of some 35 government agencies, 
although the Bangladesh Water Development Board 
has primary responsibility for water resources 
development, including irrigation, drainage, flood 
control, and land reclamation. The BWDB has been 
criticized for poor designs and maintenance, failure to 
carry out environmental planning, inadequate 
interagency coordination, and insufficient 
participation of local planners and intended 
beneficiaries.2 

Recognizing the need for a more comprehensive 
National Water Plan to meet all water use demands, in 
1983, with support from UNDP and the World Bank, 
the Government created the Master Plan Organization 
(MPO) under the Ministry of Irrigation, Water 
Development and Flood Control. As in the case of the 
BWDB, the MPO lacks regulatory or project 
development authority, but it has developed extensive 
technical and planning capabilities with local 
consultants, government staff, and other support 
personnel. By 1986, the MPO had evaluated 
alternative plans for the development of surface water 
and groundwater resources and presented its findings 
on the demands and potentials for water resources 
development, and it.4 recommendations for a national 
water plan.2 

The system of local government institutions was 

reorganized and strengthened between 1982 and 1984 
to enhance responsibilities and effectiveness at the 
local level. There are now 4 administrative divisions, 
headed by a Presidentially oppointed Commissioner; 
64 zilas (formerly districts) headed by a Presidentially 
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appointed civil servant; 460 upazilas (village level 
administrative units) with a council chairman elected 
by the people; and 4339 unions (formerly blocks) with 
popularly elected councils which elect the upazila 
councils. There are also 87 municipalities, including 
the Municipal Corporations of Dhaka, Chittagong, and 
Khulna. 

Under the Local Government Ordinance of 1982, 

each upazila council or parishad can carry out various 
delegated powers, including building regulations, and 
implementation of projects related to infrastructure 
development and environmental management. The 
major line agencies, such as the Department of 
Agricultural Extension, now have offices and function 
at the upazila level. The Ministry of Local 
Government and Rural Development supervises and 

administers funds to local government and other 
municipal entities, and represents them in Parliament. 

Except for national laws and regulations affecting 
forests, land tenure and coastal resources, land use 
planning is largely carried out by local and municipal 
governments, under the supervision of central 
government. Municipalities have the authority to 
prepare master plans and site development schemes 
and to impose building controls, although the lack of 
trained personnel and funding limits such activity, 
Acts in the 1950's and 1960's established planning 
and development authorities in Dhaka, Chittagong and 
Khulna, but these have reportedly not proved 
successful.2 For example, the Dhaka Improvement 
Trust (DIT) prepared a Master Plan in 1959, with 
designated single-purpose zones; but, urban 
population growth rates were underestimated, therewere no restrictions on the use of floodplains and 
clie lowlastrins, and ieue o fi and30orodplascultivated low lands, and inadequate provision for 
effective controls over residential and commerical 
development. DIT's capabilities have been 
overwhelmed by the large number of constructionprojcts hatspralotwar frm Dhka.increasing 
projects that sprawl outward from Dhaka. 

Environmental Laws and 
Enforcement Capacity 

Many of the environmental laws of Bangladesh 
were promulgated before independence and are only 
recently being revised and updated, or have yet to be 
updated. Urban planning laws of the 1950's and
1960's were passed when cities were growing at about 

half the present rate, and when population was half the 

present size. The Factories Act of 1965 and other 

health protection laws were also designed before 
industrial pollution and hazardous substances became 
serious concerns. Currently, the capacity of local 
engineers and public health officials to anticipate, 
monitor and enforce laws intended to mitigate the 
risks from environmental hazards associated with the 
workplace are limited by lack of training and available 
resources. 

The Forestry Act of 1927 created categories of 
forest lands when enforcement against deforestation 
was manageable; forestry laws have recently been 
revised to raise the level of fines and alter other 
provisions, but a comprehensive review and further 
reform of policies as well as the legal framework is 
still needed. 

Air pollution from vehicles, the responsibility of
the Ministry of Transport, is governed by the 1939 
Motor Vehicle Ordinance, as modified in 1983 to 

curtail "black smoke." Air pollution in congested 
urban areas is now a serious problem, yet the legal and 
institutional framework to deal with it remain 
inadequate. The Pesticide Ordinance of 1971, as 
amended in the 1980's, establishes requirements for 
regulating imports and for testing, packaging, storing, 
transporting and disposing of pesticides. However, 
except for import controls, labeling and use 
restrictions are largely unenforced. Furthermore, 
respot: :ibility for pesticide monitoring and law 
enforcement is diffused among many agencies, and 
interagency collaboration needs to be improved in this 
area.27 

Since 1953, national tenure laws and customs have 
limited the size of a family's legal holdings to aboutlmtdtesz fafml' ea odnst bu 

acres, although there are numerous legal exceptionsa dil g l a u e .M si a s o n ei a c 
and illegal abuses. Muslim laws of inheritance 
reportnly accelerate land division by giving ali 
children a shae of the land. Trends indicatepercentages of landlessness and marginally 
sustainable farms. The percentage of farms of less 

than one acre has grown from 24 percent in 1960 to 41 
percent in1984.28 

Coastal waters and the sea are under state 
jurisdiction, as well as adjacent lands. Land may be
leased to private individuals, as in the case of shrimp 
culture. Rights of fishing in the Bay of Bengal are not 
regulated by any established law, but some areas are 
zoned to restrict certain types of mechanized boats,
and permits are needed for commercial fishing 
operators. Access and use of the reserved mangrove 

31 



World Resources Institute 

forests of the Sundarbans are controlled by the Forest 
Department, which issues permits for fishing, wood 
collection, honey gathering and other extractive uses. 

The Role of the Private Sector 
As industrial activity increases in Bangladesh, the 

private industrial sector will have a growing 
responsibility to utilize resources sustainably and 
mitigate environmental damage resulting from 
industrial processes. At present, accountability on the 
part of industries for the resource exploitation and 
pollution they generate is restricted to a few 
businesses. The growth of private groups that are 
concerned with monitoring industrial activity, coupled 
with the strengthened mandates and capabilities of 
government agnecies which oversee private industry, 
have begun to raise public and private concern for 
improving the environmental record of Bangladesh's 
industries. A concomitant sense of professional 
responsibility is needed by the owners and managers 
of those industries. 

Private sector enterprises do have an important role 
to play in improving natural resource management. 
Tea estate owners, for example, have demonstrated 
concern and capabilities for managing local resources 
for the public benefit. In the Sylhet area, tea estate 
owners have utilized agroforestry techniques to 
combat soil erosion and improve wildlife habitat. In 
several areas in the Northeast, tea-estates are the only 
viable wildlife 'corridors' and are being managed 
carefully to maintain endangered wildlife populations. 

The press and media in Bangladesh are already 
making an impact in terms of increased public 
awareness of environment and natural resource issues, 
A Forum for Environmental Journalists has been 
organized with support from ESCAP, and provides 
encouragement and support to journalists writing 
articles on environmental topios for local and national 
newspapers. In addition, a Centre for Sustainable 
Development was formed in 1989 to provide 
information to local newspapers and periodicals. The 
Centre also conducts investigative journalism on 
environmental issues, and plans to begin a training 
program for journalists, especially women, in 
environmental reporting. The Community 
Development Library is another information 
organization concerned with environmental issues as 
well as human rights (particularly women's and tribal 
rights). The CDL has convened seminars, published 

reports, and provides information to development field 
workers on environmental issues. 

Environmental Research
Institutionsand Non-
Governmental Organizations 

Several existing policy research and coordinating 
institutions have extensive capabilities which, if 
shared and augmented, could form the basis for sound 
environmentally related research. The Bangladesh 
Agricultural Research Council (BARC), within the 
Ministry of Agriculture, is in a strong position to 
incorporate a concern for stistainability into 
agricultural research and to significantly influence 
agricultural sector development programs. USAID and 
other donors have provided substantial assistance to 
BARC to strengthen its institutional capabilities and 
to support its programs, and are committed to respond 
to further needs for assistance to BARC.29 While 
BARC still lacks sufficient staff expertise to 
undertake certain types of environmental research, itdoes provide research leadership, information, and 
analytical capabilities in many areas related to land 
use, natural resource management and environmental 
protection. 

For example, BARC scientists and member 
institutions have investigated problems related to 
fertilizer use, expanded irrigation, use of groundwater, 
effects of poor drainage, social forestry and 
agroforestry techniques. BARC has provided critically
important support for higher level training in 
agricultural research; it regularly produces, in 
cooperation with Winrock, "briefs" on the principal 
findings of graduate research and other studies related 
to agricultural development and natural resource 
management in Bangladesh. BARC also recently 
prepared a policy brief on "Floodplain Agriculture" 
which was based on a multidisciplinary review of the 
Action Plan for Flood Control sponsored by the World 
Bank. 

BARC is also the lead agency for the development 
of a National Conservation Strategy (NCS) for 
Bangladesh, which is currently being prepared with 
assistance from the International Union for 
Con,. vation of Nature and Natural Resources 
(IUCN) and financial support from NORAD. The 
Bangladesh NCS will examine the actions ne",ed 
within Bangladesh to support the goals of the World 
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Conservation Strategy. An extensive background 
document has already been prepared, and further work 
is proceeding under an 18-member inter-ministerial 
committee chaired by the Minister of Agriculture. 

The Bangladesh Institute for Development Studies 
(BIDS) brings together over 50 researchers, 
predominantly economists and social scientists, and 
regularly publishes the Bangladesh Development 
StudiesJournal.With strengthened capabilities in the 
physical sciences and natural resources management 
Issues, BIDS could help fill a need for more 
comprehensive analysis of the economics of 
sustainable development options in Bangladesh, and 
pioneer studies in valuing environmental services and 
natural resources in national income accounts. 

Other institutions, both in and out of government 

could also play a constructive role in information
oliy rfor.collctin, nalsisand Anewlocal

collecution, aheIternaisa lic for Aofe 
institution, the International Institute for 
Environmental Studies and Disaster ManagementEnvionmnta StdieandDisste Maageentforest 
(IIESDM) has recently been established at the 
initiative of the President of Bangladesh, to support 
research which would help in coping with recurrent 
threats from extreme monsoon floods, cyclones, and 
growing environmental problems. The Bangladesh 
Research Bureau (BRB) is an organization of 
professional academics which are conducting research 
and publicizing information on environmental 
problems as well as other issues. The BRB trcently 
held a symposium on social and natural resource 
Issues of the Chittagong Hill Tracts. 

In 1987, members of Parliament from coastal 
districts formed an environmental interest group, the 
Coastal Area Resource Development and Management 
Association (CARDMA) to work with the special 
Parliamentary committee on coastal development. As 
a government registered NGO guided by a technical 
panel of experts, CARDMA has organized workshops 
and seminars, helped to disseminate information, 
mobilized support for improved resource management, 
and promoted the balanced development of the coastal 
region. 

The Bangladesh Centre for Advanced Studies 
(BCAS) has conducted a number of interdisciplinary 
studies, including assessments of the environmental 
impact of groundwater removals, flood control and 
drainage projects, shrimp cultivation in coastal areas, 
and the impact of flood control embankments on 
fisheries. As mentioned in the introduction, BCAS has 

also prepared an Environmental Profile for 
Bangladesh, and is sponsoring the preparation of a 
State of the Environment report by some 23 interested 
NGOs to better reflect village people's perceptions of 
environmental issues. 

Organizations like BCAS have also played a role in 
bringing together government agencies and NGOs to 
develop recommendations about specific problem 
areas, such as deforestation. In February, 1989, BCAS 
oganized a seminar on forestry and forest policy 
which included field visits to important remaining 
natural areas affected by deforestation. BCAS has also 
helped arrange internships of graduate students from 
abroad with NGOs and government agencies in 
Bangladesh. For example, several students from the 
Yale University School of Forestry and EnvironmentalStudies have worked with the Forest Department and 
loalies ha Proshikittoassst i nt an

NGOs such as Proshika, to assist in the analysis 
land use changes, pressures on the use of forest 

reserves, and prospects for improved management ofresources through increased community 

participation and social forestry programs. 

A wide range of community and rural development 
NGOs are currently active in Bangladesh. 30 About 
20,200 NGOs are registered with the Ministry of 
Social Welfare and Women's Affairs. Those receiving 
foreign funds are also required to register with the 
External Resources Division of the Ministry of 
Planning. Of the 222 NGOs registered with this 
Division, 77 are international and the remainder are 
national or local. 

Although many NGOs are relatively fragile and 
manage only modest programs, it would be a mistake 
to characterize all NGOs in Bangladesh as small and 
relatively ineffective. The Bangladesh Rural 
Advancement Committee (BRAC), founded in 1972 to 
help rehabilitate refugees returning from the liberation 
war, now employs some 3,500 persons, and has 
programs in many parts of the country. Several NGOs 
in Bangladesh, such as the Grameen Bank, have 
achieved international notoriety as a result of their 
particularly innovative and successful programs which 

have benefitted tens or even hundreds of thousands of 
p 

NGO development programs have largely focused 
on rural credit, income-generation, and employment 
for the rural poor. Because of their commitment to 
improving the welfare of the poor and landless who 
are often directly dependent on extremely limited or 
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overexploited natural resources, many NGOs have in 
recent years expressed an interest in incorporating a 
concern for the sustainable use and improved 
management and conservation of natural resources 
into their development programs. In addition to 
addressing poverty issues, several NGOs are now 
active in discussions and fieldwork related to 
afforestation, social forestry, fisheries management, 
sustainable agriculture, homestead gardens and 
horticulture, as well as the impacts of sea level rise, 
groundwater depletion and recurrent drought in the 
northwest part of Bangladesh. 

Homestead gardening is a major income-generating 
activity for many development NGOs. Women's 
programs in particular often include, homestead 
horticulture activities. NGOs are also increasing their 
interest in regenerative agriculture, with little or no 
use of chemical inputs. NGOs have assisted groups 
and individuals lease and excavate lands for fish 
ponds, reclaim derelict fish ponds, and purchase nets 
and boats. Numerous NGOs are also supporting tree 
growing and some horticulture on the banks of the 
ponds. Only a few development NGOs, however, are 
active in promoting energy-saving cooking stoves or 
addressing other energy related issues. 

A number of NGOs are also increasingly concerned 
with policy issues, particularly as they relate to tree 
and land tenure, and access and management of 
publicly controlled natural resources. Since December 
1986, landless groups in Kaliakoir and Mirzapur 
organized by Proshika MUK have been protecting 
remnants of a sal forest on reserved forest land. Two 
local NGOs, Pothikrit and Polli Unnayan Sangstha 
(POUSH) are mobilizing support among surrounding 
villagers for the protection of remaining natural forest 
ecosystems in parts of Chittagong District and Cox's 
Bazar. This work is being assisted by environmental 
education and awareness-building activities organized 
by the Multi-disciplinary Action Research Centre 
(MARC). NGOs have also cooperated with the 
Fisheries Department to develop a new fisheries 
management policy which offers greater opportunities 
for social equity and improved management of 
open-access fisheries. 

Reviews of NGO development programs indicate 
that they are concentrated in Dhaka, Savar, 
Manikganj, and Tangail, while many upazilas more 
distant from the capital have few active NGO assisted 
programs. Some 15-20 percent of landless holdholds 
are reportedly affected by NGO programs, although a 

number of NGO programs are growing rapidly. For 
example, the Grameen Bank reported 556,682 
members in May, 1989, an increase of about 200,000 
members since 1987. NGOs arc reportedly interested 
in expanding their activities in natural resource 
management; they have identified technical staffing, 
limited information exchange and coordination among 
NGOs, and burdensome government oversight 
procedures and ineqitable or non-sustainable 
development policies as major constraints. 

Critical Policy and 
Institutional Issues 

As indicated in the foregoing discussion, 
Bangladesh shares a number of the institutional 
constraints common to many countries. Intersectoral 
coordination of development planning is hampered by 
a multitude of specific agencies and frequently 
overlapping jurisdictions or conflicting mandates. 
Operating budgets are frequently inadequate, despite 
substantial and numerous programs of development 
assistance. For example, programs for establishing 
bird sanctuaries and completion of the tiger census 
were halted in 1982 for lack of funds. Human 

resources are sometimes deficient, as in the case of 
wildlife management and environmental impact 
assessment. As of early 1989, for example, 
responsibility for wildlife management and 
enforcement of the wildlife preservation law was 
vested in only one warden in the Forestry Department. 

The legal framework in many instances needs to be 
further updated and better adapted to cope with 
current problems and projected demands. Enforcement 
of existing laws suffers from weak institutional 
capacity as well as inadequate sanctions and judicial 
procedures. New approaches for the use and 
management of open access resources such as inland 
and coastal fisheries and of state controlled resources 
such as forest reserves need to be explored further and 
supported by appropriate legal and policy reforms. 
Policies and incentives, particularly as they affect 
private enterprises and the line agencies charged with 
the management of forests, wildlife, fisheries, soiLs 

and water, need to be more carefully analysed from 
the standpoint of sustainable development and sound 
resource management. 

A particularly critical issue is the strengthening of 
environmental monitoring capabilities and 
environmental impact assessment (EIA) procedures. 
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At a workshop recently co-sponsored by the 
Bangladesh University of Engineering and 
Technology, ESCAP, UNEP and AsDB, about 45 
participants discussed the need to strengthen 
environmental impact assessment capabilities. As yet, 
no specific EIA procedure has been designed to fit the 
practical needs and institutional character of 
Bangladeshi agencies. However, the growing 
recognition that good engineering and sustainable 
development strategies require environmental impact 
assessment is an encouraging sign. 

As discussed above, the newly establishedEnvironment Department within the Ministry of 
Environment DpartmForet itin te M y of 
Environment and Forests is certain to play an
important role in environmental impact assessment, 

But institutional capacity and procedures also need to 

be strengthened within the Ministry of Planning, 
particularly in the case of the Environment Cell of the 
Planning Commission, and in IMED. The five-y
planning process is now driven primarily by 

traditional economic analysis and sectoral 
development objectives; yet, it could also be a forum 
for assessing economic trade-offs and environmental 
threats posed by sectoral development programs. 

Line agencies also need to take the initiative in 
examining the anticipated impact of proposed projectsexan the airontatd i t oopoed t s 
on the environment, and on the development 

objectives of other sectors which may be adversely 
impacted. Similarly, the capacity, authority and 
opportunities for agencies which are impacted by 
proposed development policies and programs in other propseddevlopmntoliies nd rogams n oherthe 
sectors to examine and influence such proposals need 
to be increased. For example, the Ministry of Fisheries 
needs to be more involved in assessing anticipatedneesto becremsor e le inhssessinistficte 

impacts of expanded irrigation, flood control 

embankments, rural road construction, or industrial 
development on fisheries; the Ministry of Agriculture 
should be consulted about the impact of industrial 
development and environmental pollution on food 
crop production, and needs to have more say about 

decisions to develop prime agricultural land for urban 
settlement or industries. 

Only one EIA has been carried out to date in 
Bangladesh; the World Bank and UNDP assisted the 
Jamuna Bridge Authority in the preparation of an EIA 
for the proposed Jamuna Bridge. A number of donor 
agencies, including USAID, are increasing the 
attention given to reviews of anticipated 
environmental impacts of donor financed development 
projects. But these internal reviews are often too 
narrow in scope, and organized to respond to internal 
bureaucratic requirements more than an institutional 
development porcess. They also tend to deal 
inadequately with what are perhaps the most importantaspects of such assessments: an analysis of the 
potential conflicts and economic trade-offs with other 
sectoral development programs, and a thorough
review of possible alternatives which may prc+ Tide for 

more complementarity and positive interactions 
among different sectors. In the future, such EJA's 
need to be better institutionalized, and prepared more
openly, with greater participation and increased
acsiiiyt h ouetto yitrse 
accessibility to the documentation by interested 
parties and institutions within Bangladesh. 

Another important issue is cooperation between 
public agencies and the private sector, including both 

private enterprises and independent, voluntary, 
non-governmental organizations (NGOs). As indicated
above, the current and potential contribution of private
agencies to the sustainable development of 
Bangladesh is very significant, and can be better 
Banglade and y cn bette 
stimulated and facilitated by government. To this end, 
a more informed dialogue between government andprivate sector could be supported by more in-depth 

the role suported by orone pth 

reviews of the role of industry inenvironmental 
degradation and rehabilitation or protection. Similarly,a more complete evaluation of the contribution of 

NGOs to government development goals could be 
instrumental in increasing recognition of their 
achievements and capabilities, and in fostering greater 
support and cooperation with government agencies as 
well as among NGOs themselves. 
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Es 

RECOMMENDED STRATEGY AND PRIORITY
 
ACTIONS 

Proposed Strategic Frame-
work for the Sustainable 
Development of Bangladesh 

The following strategy is based on the premise that 
success in alleviating poverty and in achieving other 
economic development goals is being undermined by 
insufficient attention to the sustainable use and 
management of natural resources, and to the economic 
costs of environmental degradation. Even if 
development efforts were made more successful in 
extending family planning services and in stimulating 
irrigation-induced technological changes in 
agricultural production, it is questionable if the 
welfare of the poor majority of Bangladeshi would 
markedly improve and if long term economic growth 
could be sustained over the long term without 
substantially more attention to improved management 
of natural resources and protection of the 
environment. This is because people's livelihoods and 
the national economy are too dependent on the 
continued productivity and quality of the country's 
soil, water, forest, fisheries and other renewable 
natural resources; without vigorous action to prevent 
the further degradation of these resources and to 
maintain their productivity, increases in food 
production and the the economic development of 
Bangladesh cannot be sustained, 

Economic development and improved natural 
resources management are inextricably linked; one 
cannot succeed in one area without success in the 

other. Furthermore, these two goals must be addressedin an integrated fashion, as they cannot be pursued 

independently of one another. A concern for 

environmental conservation and improved natural 
resource management must be an integral part of 
development strategies and efforts aimed at increasing 
food production, income and employment generation 
and human resources development. 

Bangladesh's substantial resource management 
needs would best be served by increased collaboration 
and interaction of all public and private institutions 
involved in the country's development. From the 
government would come the policy, regulatory and 
institutional framework and management essential for 
successful organizational implementation. NGOs, 
universities and research institutes could add to the 
analytical capacity and field experience necessary for 
successful practical implementation. And from the 
donor community would come the prerequisite 
funding and technical support crucial to carrying out 
natural resource management programs and policies. 
Of primary consideration to all these components, 
however, must be those ultimately responsible for 
arresting environmental degradation and natural 
resource depletion-the Bangladesh people 
themselves. Any conservation program ultimately 
depends upon those who use the resource on a daily 
basis. The Bangladeshis themselves, are thus the key 
to sustainable development and need to be fully
involved in each and every program to which they are 
beneficiaries. 
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Environmental education must be dramatically 
improved across all parts of the society and 
particularly among policy-makers and those who farm 
the land and harvest its resources. To accomplish thisrequires substantial improvement at both ends of the 
educational chain, the research facilities that 
accumulate, pilocess, and synthesize the pertinent
infomuateion , andhesordintizen ho mte 

information in the performance of his everyday
thatiiti onin the of his veda y 

various actions that seem particularly important and 
worthy of continued support. 

In order to adequately address the critical needsand important issues related to the environment and 
natural resources, a two-phase approach is proposed.
In the short term (1-2 years), a number of initiatives 
should be taken by the Government of Bangladesh, in
concert with donors and other interested agencies, toreduce further environmental degradation, and to 

paricuarlneedov 	 rsttedcan ot e in igh ofthedevelop the technical skills and information base andactivities. The importance of this basic educationaldelothtcniasklsndnfrtonbead 
need cannot be overstated, particularly in light of the 
chalenges presented by a high rate of population 
growth and low literacy rates. Environmental 
education which is directly relevant to improved 
natural resources management should be supported byall those concerned with making sustainable 
development a reality in Bangladesh. 

In many respects, the proposed strategy is a 
continuation of recent initiatives by the Government 
of Bangladesh, donor agencies and the private sector 
in these areas, and a reinforcement of recent program 
developments that hive already been identified and 
partially supported. Interest in addressingenvironmental issues and in supporting sustainable 
evelomenta issead buing an m aine 

institutional capacity needed to move forward with a 
sustainable development agenda. In the medium and 

lne em(-0yasadtoa upr ollonger term (3-10 years), additional support would 
be margepdto institutional 3trengthening and to 31 implement programs in designated priority areas In 
both the short and longer term, a firm and sustainedcommitment to a steady reduction in population 
growth rates and to population stabilization is needed 
as a precondition of success in improved natural 
resource management and environmental conservation. 

Although the following actions represent something 
o heuswih ateme re resent th 

of a consensus which has emerged from both theexisting documentation as well as interviews and 
discussion during the course of the ENRA, we woulddevelopment is steadily building and many newstlreomnthtaeisofnomlwrkop 

activities are being contemplated; however, this risinglevel of concern has not been matched by a sufficient 
increase in the knowledge base related to 
environmental issues. Thus, action is needed to both 

envionmntalisses.hus acion s nededto othdefine 
directly address the need for improved resource 
management, and to generate the information needed 
to reform policies, reassess development strategies 
and more carefully design development activities, 
The following outline is offered as a guide to the 

still recommend that a series of informal workshopsand meetings be organized in order to provide a 
suitable forum for further discussion and reaction to 
these proposals. Such meetings could also help toresponsibilities for implementing the various 
defi onsibilie s orp inte vrios 
actions which are proposed, coordinate donor support, 
and generate agreement on a more carefully 
considered implementation schedule. 

SHORT TERM PRIORITIES (1-2 years):
 
1.0 	 Reduce furtherdegradation of critically 

important natural resources and expand efforts to 
improve the management of natural resources: 

1.1 	 sustain and reinforce the political support 

for a reduction in population growth rates; 
strengthen population policies to enhance 
program implementation and broaden the 
base of support provided by all donors 
in order to increase the attention given to 
the full range of actions needed to reduce 
the rate of population growth and to 
accelerate progress in population 

stabilization, with particular attention 
given to those areas which have 
demonstrated the greatest returns on 

investment 

1.2 	support policy reforms needed to promote 
the sustainable and efficient use of natural 
resources, such as the encouragement of 
the use of natural gas in brick-burning, the 
removal of artificially low stumpage fees 
for timber from government forest reserves 
and other disincentives for efficient use of 
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forest pr'ducts, and a review of policies 
for clear-felling remaining natural forests; 

1.3 	 provide greater incentives for improved 
waste treatment by private enterprises, 
and support measures aimed at increasing 
the accountability of the private sector for 
negative environmental impscts. 

1.4 	 increase the attention given to soil fertility 
maintenance, integrated cropping 
sysemhs n e o nte ofustaiactions 
livelihoods within the context of 
agroecosystem analysis, farming systemsresearch and agricultural extension 
rarca d arestoration 

programs; 

1.5 	 remove the primary obstacles to 
private-sector reforestation and 
community-based management and use 
of forest lands so as to promote 
tree-planting on underutilized or vacant 
lands, the protection and regeneration of 
the remaining sal forests, and the 
development of multi-purpose homestead 
gardens/forests by local communities and 
the rural poor. 

1.6 	 provide training and other support needed 
to enable NGOs and the private sector to 

expand their role, in cooperation with 
government programs, in the reclamation 
and rehabilitation of degraded public 
lands, sustainable agriculture, 
aquaculture and fisheries management, 
environmentally sound industrial 
development; and in the use and 
marketing of products derived from 
renewable natural resources; 

1.7 	 increase the access of the private sector to 

pollution control and abatement 

technologies, and support programs aimed 
at building the awareness within the 
private sector of the need for more 
environmentally benign technologies; 
continue to strengthen the assessment 
and enforcement capability of agencies 
charged with the control of industrial 
effluents, and other sources of air and 
water pollution and solid waste, 

1.8 	 make greater use of food id as a means to 
stimulate and support improved natural 

resources management, especially by the 
rural poor who are dependent on 

open-access resources vulnerable to 
overuse and depletion, and among rural 
communities with an interest in shared 
management of publicly controlled natural 
resources. 

1.9 	 complete a rapid survey of threats to 
protected areas and other critical natural
habitats, and define and pursue short term 

including policy reforms needed to 

protect these areas against those threats;
and support the protection and 

of unique forest habitats 
(such as the Teknaf, Chunati, Madhupur, 

and Rama-Kalenga forests) through a 
program for participatory community 
forestry and buffer-zone management, and 
an associated program in applied research 
on wildlife ecology. 

2.0 	Support the development of the technical 
skills, information base and institutional 
capacity needed for Improved analysis of 

trade-offs and resolution of competing claims 
on the use of natural resources: 

2.1 	 clarify responsibilities and resolve 
conflicting mandates among the key 
government agencies with a role to play in 
environmental impact assessment, land use 
planning, and other areas of natural 
resources management; define realistic and 
appropriate roles for each of these 
government agencies, with due regard to 
the potential complementary and 
supportive role that institutions in the
private, non-governmental, academic 

sector and media can also play. 

2.2 provide short term training and technical 
assistance in environmental economics, 
the economic analysis of natural resource 
management and environmental 
conservation, and in the assessment of 
sustainability issues in economic 
development planning, including the 
economic impact and environmental costs 
of interactions among sectoraldevelopment programs, such as flood 
control, irrigated agriculture, fisheries, 
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energy sector development and rural 	 sector as well as interested government
infrastructure development, 	 agencies; these actions and related 

initiatives in information dissemination 
2.3 	 complete a more in-depth assessment of andeatin c ouldeiatbt 

the extent and economic costs (in terms and education could be facilitated by the 
of crop damage, health impairment, establishment of an independent clearing 
reduced resource productivity, loss of house and depository forinformation on 

biodiversity, etc.) and ecological environment and sustainable 

consequences of industrial pollution, development Issues, including data 
generated by donor-assisted projects,agricultural runoff and pesticide use, 


sewage and human settlement wastes, and which is accessible to all interested parties.
 

nther sources of pollution and 2.6 make full use of the opportunities
 
environmental degradation, presented by the preparation and
 

2.4 	increase the support provided to BARC implementation of a National 

and other organizations carrying out Conservation Strategy, Forestry Master 

research and policy analysis related to Plan, Flood Action Plan and National 

sustainable development, changing land Water Plan to reform policies, reorient 

use, farming systems, and environmental programs and otherwise increase the 
and natural resource issues; particular sustainability of sector developmentatnina l eshourbe gisses articstrategies; these planning and policyattention should be given to the formulation exercises should also be used 

sustainability and overall (net) economic 	 to improve the database and analysis 

benefits of alternative agricultural 	 related to changes in the productivity of 

development strategies, especially as 	 reted th d natural 
regards the use of water resources and 	 such resources as homestead and natural 

biomass energy resources, the maintenance 	 forests, fisheries, and arable land. 

of soil fertility, the potential returns from 	 2.7 intensify efforts to describe and analyze 
homestead forestry and aquaculture, and 	 the linkages between people's well-being, 
the contributions to the well-being and 	 fertility choices and population growth, 
secirity (amidst periodic natural disasters) 	 land use pressures, and changes in 
of poor and landless rural households, 	 environmental quality and in the 

2.5 increase support for environmental 	 productivity of natural resources; this
foi ev d5increstae porting, eta 	 information should be more activelyinvestigative reporting, public debate and 	 disseminated to development planners, 

press coverage of natural resource dn te toevedoint ners, 

management issues, environmental and to those involved in both natural 

education, and for applied research and resource management and 

analysis related to sustainable development 	 population/health programs. 

by universities, NGOs and the private 

MEDIUM AND LONG TERM PRIORITIES (3-10 years): 
3.0 	Continue to build up efforts aimed at as to stabilize the population of 

Institution strengthening and program Bangladesh as soon as feasible. 
support for critical areas of natural resource 
management and environmental conservation: 3.2 develop and institutionalize procedures forscreening ongoing and proposed 

3.1 intensify family planning programs, 	 development projects to anticipate and 
including services and supplies along with mitigate adverse environmental impacts; 
educational and employment efforts the Environment Department and Planning 
targeted at women and designed to Commission should provide leadership, 
influence adoption of family planning, so guidance and technical oversight, but each 
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line agencies should also assume increased 
responsibilities in this area; the Planning 
Commission should take the lead in 
assessment of trade-offs and resolution of 
inter-sectoral conflicts and for increasing 
the attention given to "sustainability" indevelopment planning and proposed 
pent pareas 

3.3 	 naintain support for training and 
institution strengthening in 
environmental monitoring and impact 
assessment, agroecosystem analysis, land 
use planning, environmental education, 
economic analysis of development and 
natural resource management, and natural 
resource accounting in national accounts. 

3.4 	 incorporate the findings and respond to the 
recommendations of the environmental 
studies completed in connection with the 
Action Plan for Flood Control; support 
the implementation of the National WaterPlan and the Coastal Zone Management 
Plan. 

3.5 	 support increased research on the ecology, 
reproductive biology, life cycles and 
habitat requirements of inland fisheries, 
with emphasis given to those species 

which are economically important, 
significant from the standpoint of 
biodiversity conservation, and/or highly 
threatened by overfishing or habitat 
destruction and degradation. 

3.6 	 complete the establishment of a protected 
system and implementmanagement plans for protected areas, the 

wildlife management plan for the 
Sundarbans, the National Conservation 
Strategy, the Forestry Master Plan, and 
related action plans developed by the 
Department of the Environment and the 
Department of Forestry. 

gr ate ertin in-si ndgermpiasm conservation for wild and 
local rice varieties as well as expanded ex 
situ germplasm conservation facilities for 
other important crops. 

3.8 	 support a comprehensive program toimprove procedures government and 
private sector oversight of pesticideimportation, registration, manufacture and 
formulation, storage, and retailing that 
parallels increased investments in 
agricultural intensification. 
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NOTES 

1.Excerpt from Our Common Future, the report of 8.Schemes which are obstensibly aimed at 
the World Commission on Environment and intensifying land use, and improving the 
Development, 1987, (pp. 8-9). "management" and degree of government control over 
2.See information note by Janis B.Alcorn,AAAS "degraded and underutilized" lands must take care,
2.llow,Seeior on nte "BanB. ades rn,AShowever, to recognize and protect the rights and 

Fellow, ANE/TR/ENR, entitled "Bangladesh Natural 
22,1989,App.e10-11. 


3.See Appendix B for list of principal references 
and bibliography for the report. Additional references 
are listed in the individual working papers as well. An 
annoated bibliography and review of references 
available from WRI, AID, the World Bank, and 
Winrock was also prepared by Anukriti Sud at the 
beginning of the assessment. 4. Two gaps in particular 
concern the gaps in data on the extent of industrial 
pollution; and in the inter-relationships between trends 
in fisheries productivity, and intensified land use, 
increased irrigation, road construction and industrial 
development. 
5.See,for example,the work of Saleem Huq et al.
at BCAS. 


6. Data from IBRD, World Development Report, 
cited in WRI report on a natural resource strategy for 
the Asia/Near East region (December, 1989). See also 
paper presented by A.M. R.Chowdhury, on "Peace, 
Justice and Ecologically Sustainable Development: 
Views from BRAC inBangladesh," June, 1989. 

7. Lower estimated rate is from the Bangladesh 
Bureau of Statistics, and higher estimated rate 
according to USAID/Dhaka. 

traditional uses of certain lands by indigenous tribals 
and other groups: the sustainability of traditional land 
use practices by these groups needs to be 

acknowledged and the basis for their continued 
livelihood protected. 

9.Per. comm., Joy Carol, Save the Children, Sept., 
1989. 

10. See, for example, Draft Environmental Report 
on Bangladesh, USAID/Dept. of State, 1980; Dralt 
Environmental Profile ofBangladesh, BCAS/IIED, 
1987; Draft Prospectus: Bangladesh National 
Conservation Strategy, BARC/IUCN, 1987; Draft 
Environmental Country StrategyforBangladesh, 
DANIDA, 1988; "Bangladesh Environmental Issues 
Country Orientation Paper", World Bank, 1988; TheEnvironment andDevelopment in Bangladesh:an 
Overview andStrategyfor the Future,CIDA, 1989, 

apt' "Iood Plain Agriculture", BARC, 1989. 
Additional environmental studies related to the Flood 
Control Action Plan should also be forthcoming in 
1990-1991.
 

11. Food grain production (3 year average) 
reportedly increased from 11.9 M tonnes in 1975/77 to 

16.3 M tonnes in 1985/87. (H.Brammer and S. Jones, 
Comments on ENRA draft report, 1990) 

12. It should be recognized that market demands 

have been among those factors favoring increasing 
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planting and production of rice in recent years; in the 
absence of sharply higher prices for pulses and 
oilseeds, farmers believe they can make more profit 
from irrigating HYV rice than many alternative crops. 

13. The cropping pattern of maize-rice
(transplanted aman HYV) -potato for partially 

irrigated highland area in Hathazari yielded 230 
percent higher economic return, including double the 
grain production from the first crop, than that of rice 
(broadcast aus local variety) -rice (transplanted aman 
local variety) -potato. In general, maize production 
can double the yield of boro rice or wheat while 
making less demand on water resources. The great 
potential for maize for meeting caloric needs led a 
World Bank sector review for health and nutrition to 
call for initiatives tu increase consumer acceptance by 
introducing maize into Food-For-Work programs. 

14. See separate ENRA working paper on Forest 
Resources for a more complete discussion of forest 
production, including the difficulties in comparing 
production from homestead forests and other forest 
lands. 

15. For details, see background paper on forestry, 
prepared by R. Winterbottom et. al. 

16. Pers. comm., Dr. Nurul Islam, Institute of 
Appropriate Technology, Bangladesh University of 
Engineering and Technology, 1989. 

17. See Seidensticker and Hai, 1983, cited in 
working paper on conservation of biological diversity 
in Bangladesh, by Janis Alcorn and Nels Johnson. 

18. See working paper on Forest Resources in 
Bangladesh, by Robert Winterbottom, and Chaffey et 
al., 1985 (ODA report cited in forestry paper). 

19. A study of the overwintering waterfowl is to be 
supported by CIDA, and POUSH has been examining 
the status of wildlife populations in the southeastern 
forests. 

20. See the Eastern Waters Study, (Rogers, et al., 
1989) for more information about flood control in 
Bangladesh. 

21. For a more detailed review of governmentalinstitutions, see working paper on the subject prepared 

for the assessment by Malcolm Baldwin, October,, 
1989. Other key references are Land Use Planningin 

Bangladesh,by A.K. M. Kamaluddin Choudhury, 
National Institute of Local Government, 1985; Feroze 
Ahmed, 1989, Industrialization, "Modernization of 
Agriculture and Environmental Pollution in 

Bangladesh" and other papers for ADB sponsored 
Training Seminar on Environmental Management inBangladesh; and Rashid Ahmed, 19'89, "Agricultural 
S etoIn Aasis ped as Artuah 
Sector Institutional Analysis" prepared as part of the 
USAID-sponsored Agricultural Sector Report. 

22. See "Proposal regarding expanded framework 
of the Department of Environment (DoE)," August 
1989, prepared by the DoE. 

23. See separate ENRA working papers on these 
s e searae etane 

subjects for more details. 
24. See Baldwin, 1989, working paper on 

government laws and institutions, p. B-15. 

25. See Summary Report, National Water Plan, 
prepared by MPO, December, 1986. 

26. See Baldwin, ENRA working paper, 1989, p. 
B10. 

27. See separate working paper on pesticide use 
and environmental pollution, prepared by Alan 
Showler, October, 1989, for the ENRA. 

28. See Baldwin, 1989, ENRA working paper on 
institutions, pp. B-10, B-11. 

29. See Baldwin, ENRA working paper on 
irstitutions, p. B-19. 

30. For more detailed information and an 

assessment of NGO activities related to sustainable 
development in Bangladesh, see ENRA working paper 
by Cheryl Cort, October, 1989. 27 pp. This paper also 
contains more detailed information about women's 
issues, tribal peoples, environmental advocacy 
organizations and NGO consortia. 

31. For additional background and detail related to 
the proposed strategy and recommendations, see 
preliminary "general recommendations for 
government and aid agencies" as well as concluding 
sections of working papers prepared for the ENRA. 
The strategies proposed in the DANIDA, CIDA andWorld Bank environmental briefs and profiles also 

include a number of more specific recommendations 
and guidance for individual donor agencies. 
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Appendix A 

LIST OF PRINCIPAL CONTACTS 

Abed, F.H.; Director, Bangladesh Rural Advancement 
Committee (BRAC) 

Abudeen, Zainal, Dr.; Chief Scientific Officer, 
Farming Systems 

Research 
Ahasan, Shamcem; Chemist, DEPC 
Ahasanullah, Md.; Director, Department of Fisheries 
Ahmad, Ajmal; Chair, Department of Urban and 

Regional Planning, BUET 
Ahmad, Obashwar; Divisional Forest Officer, FRI 
Ahmad, Rashid; Secretariat System Advisor, Public 

Administration Efficiency Study 
Ahmand, Monwar, Dr.; Professor of Entomology, 

BAU Mymensingh 
Ahmed, A.K. Masood; Dep-ty Director, Save the 

Children (USA) 
Ahmed, Faruque Quazi; Director, Proshika Manobik 

Unnayan Kendra 
Ahmed, Mainuddin; Deputy Field Coordinator, 

Enfants du Monde 

Ahmed, Mahiuddin; Institute of Appropriate 
Technology,BUET 

Ahmed, Sarwar;,Marketing Manager, Ciba-Geigy 
(Bangladesh) Ltd. 

Ahmed, Shabuddin; Director of Research and 
Evaluation, Proshika MUK 

Ahmed, Shehabuddin; Forum of Environmental 
Journalists 

Ahmed, Tahera; Program Officer, U.N. Population 
Fund, Dhaka 

Akhter, lqbal Md.; BARI 
Akonda, Abdul Wahab; Senior Res. Officer, Forestry 

Dept. 

Alam, Dr.; Entomology Division, BRRI Joydebpur, 
(azipur 

Alam, Khairul; Senior Research Officer, Forest 
Botany Division, FRI 

All, Omar, Dr.; Member-Director for Forestry, BARC 
Ames, Peter; Head Terrestrial Biology Section, Ham 

Engineering Company 
Aminul, Prof.; Director, Fisheries Research Institute 
Atad, Abul Kalam; Assistant Manager, Gromeen Bank 

Brancih, Tangail 

Bejracharya, Keshar Forest Economist 

Bakul, Michael; Caritas Bangladesh 

Banid, Bhagya Rani; BARI 
Banik, Ratan Lal; Silviculture Genetics Division, FRI 
Barker, David, Deputy Resident Representative, UNDP 
Basaran, Ali; World Health Organization 
Bashar, S.H.M. Abul; Director, Department of 

Environment Pollution Control 
Bennet, Sarah; CIDA Sylhet Haor project 
Bennett, Steve; USAIDIDhaka 

Boughton, Priscilla; Mission Director, USAID/Dhaka 
Broome, Douglas; PRO, USAID 
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Brown, Don; Office of Food and Agriculture, 

USAID/Dhaka 


Brown, Linda; British High Commission 


Carduner, Olivier Office of Project Development and 
Engineering, USAID/Dhaka 

Chabbott, Colette; Program Officer, USAID/Phaka 

Chowdhury, Rowshan Ali; Chief Conservator of 
Forests 

Chowdhury, Bahauddin Md.; Chief Conservator of 
Forests (Ret'd) 

Chowdry, Ali R.; Chief Conservator of Forests 

Conway, James; WFP Advisor, World Food Program 
Conerly, Edward; Rural and Feeder Roads Sector 

Asessment team leader, Associates in Rural 
Development 

Crowe, Paul; Chief Engineer, CONCERN, Dhaka 
Currey, Bruce; Program Leader/Visiting Researcher, 

Human Resources Development Program; Winrock 
International 

Dahal, Basudev; Resident Representative, Asian 
Development Bank 

Das, Kumar Dilip; Chief Management Branch, FRI 

Deppert, Darrell; Fisheries and Aquaculture Technical 
Advisor, DANIDA 

Doyle. Sean; EEC 

Euler, Claus; Deputy Country Coordinator, Enfants du 
Monde 

Fernando, Nilan K.; Project Manager, Asia Foundation 

Fujimoto, Biad; Mission Environmental Officer, 
USAID/Dhaka 

Gizon, Jose; Program Office, USAID/Dhaka 

Gisselquist, David; Economist/Irrigation Specialist 

Glennie, Colin; UNICEF, Dhaka 

Gunther, Helen; Office of Food and Agriculture, 
USAID/Dhaka 

Hague. Mainul; Institute of Appropriate Technology, 
BUET 

Hahn, Zachary; Office of Project Development and 
Engineering, USAID/Dhaka 

Halim, Mahbuba; National Herbarium 

Harrison, Leslie; Save the Children (USA) 

Harvey, William; Ornithologist and Resident 
Representative, British Ovcrseas Council 

Hassan, M.M.; Divisional Officer, Soil Science 
Division, FRI 

llaque, Sirajul; Chairman, Fisheries Development 
Corporation 

Heesen, David; Office of Food and Agriculture, 
USAID/Dhaka 

Holloway, Richard; Coordinator, IVS/PRIP 
Hoque, Belquis, Dr.; International Institute for 

Diarrheal Disease Resaarch/Bangladesh 
Hossain, Ekram; Secretary, Ministry of Planning 

Hossain, Monowar, Dr.; Managing Director, 
Multidisciplinary Action Research Center 

Hossain, Mahbub; Director: Bangladesh Institute of 
Development Studies (BIDS) 

Hossain, Noor BARI 

Huda, Khawja S., Dr.; Director, Association of 
Development Agencies of Bangladesh (ADAB) 

Huda, Nurul; Forum for Environmental Journalists 

Huq, H.M.; Professor of Environmental Engineering, 
BUET 

Huq, Khandaker Muzammel; Director, Training and 
Special Programme Grameen Bank 

Huq, Saleemul; Executive Director, Bangladesh 
Centre for Advanced Studies (BCAS) 

Huq, Shamshul; National Botanical Garden 
Hussain, Mohammed Zakir; Deputy Chief Conservator 

of Forests 
Hussein, Mian Akbar; Projects Coordinator, Service 

Civil International 

Hussey, Arthur; Coordinator of Integrated Food for 
Work Project 

CARE-International 

Ibrahim, Muhammad Ibrahim Dr.; Executive 
DirectorCentre For Mass Education in Science 
(CMS) 

Imam, Shah Ali Md.; Conservator, Forest Department 
Islam, Aminul Md; Prof., Director, Fisheries Research 

Institute 
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Islam, Ashraful; Officer in Charge, Seed Orchard 
Division, FRI 

Islam, Azharul M.; Institute of Appropriate 
Technology,BUET 

Islam, Nazrul; Institute of Appropriate Technology, 
BUET 

Islam, Serajul; Divisional Forest Officer, Forest 
Economics Division, FRI 

Jamal, Arshad; President, Eastern Horticulture 

Jaeger, Mike, Dr.; Denver Wildlife Research Center 
Zoologist 

BARI, Joydebpur, Gazipur 

Kabir, Altamash; Executive Director, Dainik Sangbad 
Karim, Dr.; Senior Scientific Officer, EnLomology 

Division, BARI, Joydebpur, Gazipur 

Karmaker, Rajan; Coordinator, Community
Development Librarylevelop tiary 

Keller, Sheryl; Population and Health Office, USAID 
Khan, Anisuzzaman; Nature Conservation Movement 
Khan, Asmeen; Program officer, Ford Foundation 
Khan, Burhan; Joint Administrative Office, 

Chittagong, American Embassy 
Khan, Kabir; Assistant Manager, Grameen Bank.

Branch, Khalia, Khair, Tangail DistrictBanh, aliad, N ationalerbari 
Khan, Salar Md.; National Herbarium 

Khandikar, A.Taleb; Deputy Director, DEPC 

Lai, Chun; Agroforestry spelcialist, Winrock 
International 

Lashker, Yasmin; UNDP 
Larson, Ann; Population and Health Office, 

USAID/Dhaka 
Lindquist, Alan; Consultant 
Lohani, Bindu; Asian Development Bank 

Mallick, R.N.; Farming Systems Research Specialist 
Maloney, Clarence; Chief Technical Adviser, 

UNDP/ILO, Project on Self-Employment 

Mannan, M.A.; BRRI 

Mansur-Azim, Nazneen; IUCN Program Coordinator 

Mcdonald, J.A.; Senior Hydraulic Engineer, Danish 
Hydraulic Institute 

Miah, Dr.; BRRI 
Milky, A.K.M. Giasuddin; Director, Agricultural 

Information Service, Dhaka 
Mondal, Mohammad H.; BARI 
Mori, Naoki; Overseas Economic Cooperation Fund 

(Japan), Dhaka 

Morton, Raymond; Office of Food and Agriculture, 
USAID 

Moudud, Hasna; Association of Environmental 
Protection & Coastal Embankment Protection 
Committee &Member of Parliment 

Mukherjee, Tridib; Office of Food and Agriculture, 
USAID 

Munim, Mr.; Minister of Agriculture 
Munirnzzaman, Secretary, Forest Division, Ministry 

of Agriculture 

Nasiruddin, A.Z.M.; Secretary, Ministry of Fisheries 
and Livestock 

Needham, Robin; Assistant Country Director, 
Programme &Planning, CARE-International 

Nuruzzaman, A.K.M.; Member-Director (Fisheries), 
BARC 

Purvis, Malcolm; Deputy Director, USAID/Dhaka 

Rahman, Atiq; Director, Bangladesh Center for 
Advanced Studies 

Rahman, Ataur; Director, Gono Unnayan Prochesta 
(GUP) 

Rahman, L.; Wildlife Warden, Chunati Game 

Sanctuary 

Rahman, Latifur; Office of Food and Agriculture, 
USAID/Dhaka 

Rahman, Matlubur; Director, BARC 

Rahman, Sultan Hafiz; BIDS 
Randegger, Rudolf; Managing Director, Ciba-Geigy 

Chemical Corporation, (Bangladesh), Ltd. 
Rashid, H.; Officer in Charge, Minor Forest Division, 

FRI 

Rashid, Raka; Small Business an4 Women in 
Development Advisor USAID/Dhaka 
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Reazuddin; DEPC 

Renfro, Ray; Office of Food and Agriculture, USAID 

Saheed, M., Dr.; Director, Soils Development and 
Research Institute 

Salehuddin, A. B. M.; Director, Forest Research 
Institute 

Samad; Coordinator, Kaliakoir Area DevelopmentCentre, roshika MUKUzamn 
Snar, iar Cos o MAgriculture,

Sanwar, Ali; Nature Conservation Movement 

Sardar, M.A., Dr.; Professor (Pesticides), Department 
of Entomology Bangladesh Agricultural University, 
Mymensingh 

Sariatullah, Md., Canadian High Commission 
Sen, Dipa; Coordinator, Women Development 

Program Comilla Proshika Centre for Development 

Sewitz, Peter; Director, Goethe Institute 
Shah, M.S.; Chief Scientific Officer, Fisheries 

Research Institute 

Stevens, Peter; Chief Technical Advisor, UNDP/FAO 
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ABSTRACTS OF BACKGROUND PAPERS 

Ylote: The following abstracts refer to a series of 
background paper and technical reports prepared for 
the Bangladesh Environment and Natural Resource 
Assessment. These papers were researched and written 
by a team of specialists organized by the World 
Resources Institute, with the financial support of 
USAID/Bangladesh. Field work and research for the 
papers was carried out in May-July 1989 and drafting 
of the papers was completed in August 1989. The 
papers were reviewed and revised in 
September-December 1989. The responsibilities for 
the content of these abstracts/papers rests with the 
authors, however, and does aot necessarily represent 
the views of WRI -- xSe -,. 

Abstracts have been prepared for the following 
background papers for the assessment. 

A. 	 A Conceptual Framework for Sustainable 

Development: An Analysis of Economic and
 
Policy Factors Affecting Natural Resource 

Management in Bangladesh 

B. 	 An Assessment of Governmental Laws and 

Institutions Affecting Natural Resource 

Management in Bangladesh
 

C. 	 The Role of NOOs in the Sustainable 
Development of Natural Resources in 
Bangladesh 

D. 	 Rural Resource Use: Emerging Issues for 
Sural grce
 

Sustainable Agriculture
 
E. 	 Pesticide Use and Environmental Pollution in 

Bangladesh. 

F. 	 Aquatic Resources and Fisheries in Bangladesh 
0. 	Conservation of Biological Diversity in 

Bangladesh: Status, Trends, and Recommended 
Responses 

H. 	 Sustainable Development of Forest Resources in 
Bangladesh: Challenges and Opportunities 

I. Environmental Issues Related to Rural Energy
Use in Bangladesh 

J. 	Urbanization and Environmental Issues 
K. 	 Towards Inclusions of Environmental 

Considerations in Water Development Planning 
for Bangladesh 
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"A Conceptual Framework for Sustainable Development: 
An Analysis of Economic and Policy Factors Affecting 

Natural Resource Management in Bangladesh" 

by Louise Fallon 

The market economy of Bangladesh is 
characterized by three salient features: 1) an 
overwhelming dependence on foreign aid, 2) domestic 
production which is dominated by an agricultural 
sector that is concentrated on foodgrain production, 
and 3) a small and extremely undivwrsified export 
sector. None of these characteristics is likely to 
substantially change in the near future. Donor funds 
represented over 85 percent of the 1989-90 Annual 
Development Plan. While forestry, livestock and 
fisheries grew to close to 15 percent of the relative 
share of GDP from 1981-86, both forests and fish 
stocks are in jeopardy of being overexploited. Exports 
are dominated by raw jute and its products, the 
demand for which has fallen sharply with the 
appearance of synthetic material substitutes, and 
shrimp production which has recently outstripped the 
world-wide growth in demand. 

Bangladesh's high population plays a crucial role 
in determining the trends of natural resource use. The 
rapid population growth exerts immense pressure on 
the resource base to meet short-term needs. It has also 
generated a preoccupation with intensive foodgrain 
production which, in turn, exacerbates the adverse 
effects on wooded areas (cleared for increased 
agriculture) and water resources (used for increased 
irrigation). It seems evident that sustainable 
development in Bangladesh will necessitate a 
structural transformation of the economy, involving 
rapid increases in the relative importance of sectors, 
other than agriculture, which can absorb the growing 
labor force. This will be the challenge for the future 
development and sustainable utilization of the 
country's natural resources. 
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"An Assessment of Governmental Laws and Institutions 
Affecting Natural Resource Management In Bangladesh" 

by Malcolm Forbes Baldwin 

While Bangladesh has a modest array of policies, 
plans, and regulations to address major environmental 
topics such as forestry, fisheries, pesticides and 
pollution, its laws are generally weak or outdated. The 
majority of environmental laws were developed under 
substantially different population and industrial 
development conditions. Mechanisms for 
environmental assessment, regulation, and 
enforcement either do not exist or are simply 
ineffectual. No national programs exist to address the 
invaluable, but highly vulnerable coastal resources of 
the country. The mechanisms for addressing 
environmental problems created by competing 
sectors-such as water resources, agriculture, 
fisheries, and energy-are weak, as are procedures to 
ensure interagency review and coordination ofenvironmntrally vi anacrdities mnt fenvironm entally important activities. A ugm ented staff 
capabilities in the full range of environmental sciences 
is badly needed within most Ministries (especially 
Planning), the line agencies, and within the major 
research and development institutes. Finally, 
corruption is widely acknowledged to be an 
increasingly costly constraint on the predictable, fair, 
and efficient implementation of laws and plans that 
directly affect environmental resources, 

There are, however, several positive trends that 
suggest an improved institutional framework for 
Bangladesh's management of its natural resources. 
Interest in environmental management is on the 
Increase in Bangladesh as is concern about the 

country's severe environmental problems. The present 
five-year planning process is beginning to integrate 
environmental management activities and evaluate the 
serious environmental effects of major development 
projects. The creation of an environmental "cell" in 
the Ministry of Planning a useful step in this direction. 
More recently, the formation of the Ministry of 
Environment and Forests offers greater potential for 
stronger institutional attention to environmental 
management. The two agencies under the new 
Ministry-Department of Forestry and Department of 
Environment (formerly Department of Environmental 
Pollution Control), however, have not yet significantly 
changed their mandates. 

The donor community, which plays such a crucial 

role in Bangladesh's development, has recently showna s r n o mt e tt m r v n t w e o d o 
a strong commitment to improving its own record on 
environmental assessment for proposed funding 
projects and in providing fmnancial and technical 
support for environmentally related prjects and 
activities. 

Recommendations include increased attention to 
and support for low-cost "catalytic" and information 
disseminating effort, training programs for 

government and non-government professionals in 
environmental assessment and environmental law, and 
environmental education programs for youth at all 
ages, as well as for donor and government agency 
personnel. 
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"The Role of NGOs Inthe Sustainable Development of 
Natural Resources in Bangladesh" 

by Cheryl Cort
 
with assistance from G. Monowar Kamal
 

This report is a preliminary attempt to explore the 
breadth of experience of NGOs and the benefits 
gained from the innovative initiatives of NGOs in the 
challenge to make economic and social development 
in Bangladesh environmentally sustainable. The report 
reviews the NGOs' relationship to the Government of 
Bangladesh, their coverage, and the types of NGOs 
concerned with sustainable development. The report 
focuses on the field activities of development NGOs 
and :he environmental issues they identify. It also 
discusses weaknesses and strengths of NGOs, and 
concludes with recommendations for the Government 
of Bangladesh, donors, and USAID for supporting the 
work of NGOs. 

Without consciously identifying their activities as 
environmentally oriented, development NGOs are 
engaged in a range of activities which promote the 
sustainable use and management of the natural 
resource base because the poor cannot afford to waste 
their meager resources. During the 1980s, NGOs have 
been conducting seminars, workshops, and village 
group discussions on issues such as the greenhouse 

effect, deforestation, and a number of groups have 
plans for regional environment initiatives. Most 
importantly, NGOs are enthusiastically addressing 
issues of natural resource management through their 
field activities, in the areas of forestry, homestead 
gardening, especially with women's groups; 
regenerative agriculture, and fisheries. Individuals and 
organizations involved in environmental advocacy 
have identified a broader range of concerns which 
have potential for mobilizing public support for 
finding more sustainable patterns of resource use, and 
evaluating the environmental impact of development 
activities. 

NGOs are interested in expanding their activities in 
natural resource management and have identified 
technical capabilities, greater exchange of information 
and coordination among NGOs, and government 
policies as major constraints. NGOs' interest and 
enthusiasm offers great opportunities to the 
Government of Bangladesh to support regeneration 
and management of degraded natural resources to 
provide income and livelihoods for the landless. 
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"Rural Resource Use: Emerging Issues for Sustainable 
Agriculture" 

by Cynthia Mackle, Ph.D. 

The purpose of this annex is to highlight natural 
resource management issues associated with 
agricultural development in Bangladesh. Current 
policies which promote food secur-.' y and, more 
ambitiously, food self-sufficiency, rely primarily on 
the intensification of rice production through the 
expansion of irrigation. Although increased 
agricultural production is essential for Bangladesh, the 
risks and costs associated with concentrating 
investments and natural resources on increasing 
foodgrain production need to be anticipated and 
minimized as much as possible. 

This report examines some of the emerging issues 

from two levels. The first reviews the contributions of 
natural resources to rural household livelihoods and 

the long-term sustainability of overall household 
production. The second examines the information 
available at the national level regarding agricultural 
potential given Bangladesh's natural resources, 
current trends in land use, and sectoral development 
policies. 

The net cultivated area of Bangladesh encompasses 
60 percent of the total land area, the highest 
percentage in Asia. Most of the country is part of an 
ecologically dynamic delta which has a wide array of 

agroecological conditions. The existing farming 

practices found within each agroecological zone need 
to be thoroughly documented, although it is clear that 

many rural households depend on a highly diversified 
stratey u houseaodsgden, ortiuly rs dstrategy of homestead gardens, horticultural
production, forestry product collection, livestock 

raising, fishing and off-farm employment, in addition 

to rice cultivation. It appears that such diversified 
livelihood strategies may be particularly important for 

poor households which have relatively small 
land-holdings and which are vulnerable to wholesale 
agricultural losses from natural disasters and from the 
annual variability in climatic conditions. 

Sectoral policies often do not recognize the 
multiple uses of land and water resources and can 

inadertntlydimnis f rralratedthelivlihods
inadvertently diminish the livelihoods of rural 
households by limiting resource availability, 
Examples inBangladesh requiring better 

documentation and monitoring are: a) declining access 
to drinking water during the dry season due to 
groundwater withdrawals for small-scale irrigation, b) 
declining inland fisheries from flood embankments, 
road construction and surface irrigation works, c) 
increasing risk of crop failures due to the 
displacement of hardy traditional rice varieties and 
non-cereal crops in favor of green revolution varieties, 
d) declining fertility of irrigated lands from poor water 
management and continuous monocropping, e) 
increased contamination of fisheries and domestic 
water from agricultural chemicals, and f) declining 

availability of off-farm sources of fuel and fodder 

leading to deteriorating soil fertility as crop residues 
are used increasingly for household energy needs. 

One of the notable features of Bangladesh is that 
despite an extraordinary population density and high 
population growth rate, there are great opportunities 
for increasing agricultural production. However, the 
basic data regarding the status of land, water and 
biological resources are inadequate and are not 
accessible between government agencies or NGOs.The degradation of these resources is proceeding 
rapidly as a result of inadequate land use management 
planning, s0ctoral programs which do not protect the 
multiple uses of resources, in addition to the high rate 
f population growth. At the same time, limited access 

te and 
to resources, in terms of land tenure and proprietary 

rights to fish and trees, isreducing the agricultural
options available to the rural poor. Out of 13.8 milion 

o poulatingro f lae , aess 

rural households, 45 percent are landless or nearly
landless, having less than 0.2 ha of land. As many as 
25 percn es lanles hoelds a a 

25 percent of these landless households are headed by 
women. 

Another constraint is that existing land resource 
assessments define agricultural suitability in narrow 
terms of the costs required for producing one 
particular crop. This is a misleading indicator of 
overall agricultural potential, because lands may beideal for horticultural crops or for fisheries but are 
rtda aig~wsiaiiy oeueu o 

as having iow suitability. More useful for 
planning purposes is the documentation of soil, water 
and biological resources, the productivity of existing 
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land and water use practices found in each 
agroecological zone, and the identification of the most 
productive improvements on these practices, based on 
both economic and nutritional criteria. 

Recommendations for the donor community 
include the following: a) support for a land and 
agriculture master plan, b) a commitment by each 
donor to prepare assessments of the direct and indirect 

effects of their investments in agriculture on the 
natural resource base, c) establishment of a depository 

at a major university for all agricultural and natural 
resource data to improve the exchange of information 
between government agencies and private institutions, 
d) greater investment in social science and natural 

resource management training and applied research, e) 
greater commitment in rural development projects to 
overcoming :and tenure and resource access problems 
by providing usufruct rights to the rural poor. 
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"Pesticide Use and Environmental Pollution In 
Bangladesh" 

by Allan Showler
 
USAID/Office of Forelgn Disaster Assistance
 

A concerted national effort to meet the food 
demands for a burgeoning population has focused 
predominantly on intensified cultivation and the use of 
HYV (high-yield variety) rice. But extended and 
intensified agricultural production will require more 
prudent management and the application of ecological 
principles to preserve environmental stability for 
future agricultural development. The use of pesticides 
in Bangladesh, while minor in contrast to other 
developing countries, needs to be monitored topeventopincures, ines t monmitorbem. 
prevent an increase in contamination problems. 

There are a number of current pesticide use 
problems that need to be addressed. These include: 1) 
pesticide storage and disposal: there is no system for 
return-deposit for pesticide containers and many 
subsequently are used for food and medicine; 2) 
safety: pesticide intoxification of handlers is 
widespread, but systematic records of chronic acute 
poisonings are not available; 3) there have been no 
studies of pesticide residues in water, food, and 
humans, and the environmental impact of pesticide 
use is unknown. 

Much can be done to improve the use of pesticides 
in Bangladesh. Integrated pest management (IPM) 
needs to be developed beyond the conceptual phase. A 
sound research program based on agro-ccological 
analysis and crop-specific needs must be elaborated to 
lay the foundation for a national IPM strategy. To 

reduce overall pesticide use, IPM concepts should be 
developed, researched and then disseminated to 
farmers through vigorous extension education 
programs. The 30,000 people currently employed by 
the Department of Agricultural Extension are a 
potential resource for carrying out this task. Radios, of 
which there are at least one million in Bangladesh, 
and other media forms can be utilized to improve 
education on proper pesticide use. 

Pollution is already a major problem in Bangladeshand, with increasing industrialization, it threatens to 

overwhelm critical ecosystems. Most of the more than 
900 industrial plants discharge untreated particulate, 
vapor, gaseous, liquid and solid wastes directly into 
aquatic systems and the atmosphere. Large moats of 
polluted water surround tanneries and textile mills and 
are separated from rice paddiis only by alarmingly 
low and narrow earthen berm.s; flood conditions thus 
spread such noxious water across the flood plains that 
are used for fishing and rice cultivation. In most areas 
many sewage systems are inadequate or nonexistent. 

Areas that need to be immediately assessed and 
improved include: enforcement of environmental 
legislation, waste monitoring procedures, renovation 
of ecologically disturbed habitats, sewage system 
installation, and technology transfer for pollution 
clean-up. 
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World Resources Institute
 

"Aquatic Resources and Fisheries InBangladesh" 

by Loulse Fallon 
with assistance from Alan Potkln 

The fisheries resources of Bangladesh are among 
the richest in th- world. Of the tremendous genetic 
diversity embodied in the over 500 aquatic species 
known to ainhabit Bangladesh's waters, little 
substantive data on the ecology of these species is 
available. It is estimated that 70 percent of ie rural 
population is engaged in seasonal part-time fishing,while 1.7 million pe€ople derive full-time employment
from the capture fioheries, 

The current steady decline in fish landings from 
inland waters can bw attributed to a host of factors 
including: water polution resulting from increaseduse of agricultural chiemicals, fertilizers and 
pstiides;obco e ias, fertioresagricu of b 
water control devices; and he uining and 
reclamation of cultivable floodplain land, and habitat 
degradation and loss as a result of hydrology 
alteration due to flood control, embanked roadways,
andtheanduetfloodmontrol,emankeoBetter ys,r aa 
and human settiement. Preventing a continuing 
decline in per capita domestic fish consumption
presents a major challenge for te Government of 

Bangladesh, particularly as population growth 
continues. 

Although inappropriate institutional arrangements 
ad inappopiie nsti ce arrals 

and management policies and practices are also 
exacerbating the overexploitation of Bangladcsh's 
fisheries, the New Fisheries Management Policy offersopportunity for improved management of the open 
capture fishery and greater social equity. Growth inthe aquaculture subsector also offers opportunities for 
greater productivity as it appears to be helping offset 
the decline in other parts of the fisheries sector. 

Donors have a number of opportunities to support 
the government in sustainably managing these huge
and biologically diverse fisheries which are a vitally
important resource to millions of people and national 
economic growth through supporting research to build 
a better information base fbi improved management. 

biological and socio-economic information willalso help decision makers give greater value of the 

fseissco n mrv nlsso nescoafisheries sector and improve analyses of intersectoral 
tradeoffs for deveiopment activities. 
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"Conservation of Biological Diversity in Bangladesh: 
Status, Trends and Recommended Responses" 

by Janis Alcorn and Nels Johnson 

The status of Bangladesh's biodiversity is not well 
documented. Tropical forest associated biodiversity is 
most threatened as only 6 percent of the original 
t.restrlal habitat remains. Fish diversity remains high, 
but proposed flood control activities and mangrove 
conversion may significantly reduce the diversity of 
open-catch fisheries. There are approximately 5,000 
species of flowering plants, 500 species of fish, and 
over 550 species of birds. 

Bangladesh has two claims to biodiversity of global 
importance -tigers and rice. The world's only 
genetically viable tiger population is found in the 
Sundarbans mangrove region. Unique varieties of wild 
and cultivated rices are also found in Bangladesh. 

Conservation of biodiversity faces severe 

constraints in Bangladesh. The subsistence needs of 

have been designated (0.8 percent of total land area), 
but they do not cover all habitat types, and no 
management plans have been implemented. Crop 
germplasm conservation institutions are weak. Lack 
of concern for biodiversity is evident in the weak 
support for institutions such as the Wildlife CL-cle and 
the National Herbarium. There are few efforts to 
educate the public in the existence and value of 
bi:logical diversity. 

Nonetheless, policy reform, commitment to policy 
implementation, improved legislation, financial 
commitments to wise management of natural 
resources, and strengthened institutions may still be 
able to turn the tide of biodiversity depletion in 

Bangladesh. There are indications of a 

grassroots-level appreciation of biodiversity, 
milionsas Bangladesh.forThesubs fisne nedscparticularly for birds, that can be tapped to build amillions oof Bangladeshis for fuelwood, fish, and cash constituency. 

income (a need that increases exponentially with 

continuing population growth) coupled with a 
traditional attitude that biological resources are free 
for exploitation, creates a political climate inimical to 
sustainable development of natural resources and 
conservation of biological diversity. Protected areas 

Primary donor action priorities are the protection of 
the Sundarbans mangrove forest, improved knowledge 
of freshwater open-catch fisheries, wildlife 
management in multiple-use forests, and crop 
germplasm conservation. 
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World Resources Institute
 

"Sustainable Development of Forest Resources In
 
Bangladesh: Challenges and Opportunities"
 

by Robert WInterbottom
 
with assistance from Haroun er Rashid and G. Monowar Kamal
 

The forested areas of Bangladesh include the areas 
of remaining natural forest in the Sundarban mangrove 
forests, the tropical forests in the southeastern hill 
tracts, and the remnant "sal" forest of the central and 
northwest plains area, as well as the "homestead 
forests" dispersed throughout the areas of rural 
settlement. People's well-being and livelihoods 
continue to be closely linked to the availability of 
reasonably priced fuelwood, home construction 
materials, raw materials for boats, as well as large 
number of non-woody products ranging from fruitsand nuts, to medicines, livestock fodder and mulching
materials for cropland, 

Although comprehensive information on forest 
cover is lacking and official statistics are often 
inaccurate, it is likely that forest cover decreased from 
about 20 percent of the country's total area in the 
early 1960's to approximately 6 percent (1 million 
hectares) today. With a population of some 110 
million people, Bangladesh has less than 0.02 ha. of 
forest land per person, one of the lowest such ratios in 
the world. 

'rhe extent of the country's forest resources is 
declining as a result of illicit felling and overuse, 
prompted in part by the extreme underpricing and 
ineffici-,nt use of wood products sold to 

government-owned industries, and by the lack of 
Incentives and technical support for reforestation and 
forest management by the private sector. Homestead 
forests are an important source of wood and other 
non-woody forest products. However, an estimated 
increase in "output" from these and other areas is not 
being achieved on a sustained-yield basis; rather it 
more likely reflects a reduction in the growing stock 
or "capital assets" of the forest resources of 
Bangladesh. 

Many opportunities exist to reverse the current 
trends and to promote the sustainable management ofthe country's forests. The forestry sector could be 
reoriented and revitalized by the elaboration of a new 
forest policy, and a corresponding restructuring of the 
Forest Department itself. The Department staff's 
technical skills and analytical capabilities could be 
significantly upgraded. The primary role of :he Forest 
Department should shift to give more emphasis to 
technical support for NGOs, local community 
organizations, and other groups able to assist with the 
protection and management of remaining forests so 

that these essential resources can better serve theneeds of the landless and other disadvantaged groups 
w h la e dless an o ivantaed. 

who lack alternative means of livelihood. 
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Bangladesh: Environment and Natural Resource Assessment 

"Environmental Issues Related to Rural Energy Use In 
Bangladesh" 

Professor M.Nurul Islam 
Bangladesh University of Engineering and Technology 

Domestic energy use in rural areas of Bangladesh 
accounts for 73.2 percent of total energy consumed. 
More than 80 percent of Bangladesh's energy sources 
are supplied by indigenous biomass fuels. Agricultural 
residues, fuelwood, tree residues and animal dung 
contribute 66.4 percent, 12.6 percent, 4.X percent, and 
16.2 percent respectively of total biomass fuels. Much 
of the 18 percent of woodfuels consumed was supplied 
through overcutting reserve and private forests. 37.8 
percent of total agricultural residues was used as fuel, 
while 35 percent was used as fodder. The remainderwas used for industrial raw materials. While it is not 
possible to assert that the use of agricultural residues 

tht th us 
for fuel is having a negative impact on soil fertility, 
this topic needs further assessment. Likewise, the 
effects of using animal dung as a fertilizer cannot be 
generalized, and are dependent on a variety of 
circumstances, 

possbleto aserof griultral esiuescoal 

Bangladesh faces two energy crises: one in 
commercial and the other in traditional biomass fuels. 
Although petroleum imports contributed only about 20 
percent of the total useful energy, import costs 
amounted to 90 percent of total export earnings in 
1982 and 40 percent in 1985. 

The use of a higher proportion of agricultural 
residues and animal dung instead of fuelwood 
indicates the scarcity of fuelwood in Bangladesh. This 
shortage cannot be solved exclusively by biomass fuel 

dvlpetporm.I oecss uha hdevelopment programs. In some cases, such as the 
commercial use of biumass fuel for brick production,

and natural gas should be made available and the 
co a ul gassodb 

An integrated energy development plan is 
necessary to respond to short-term biomass shortages 
through appropriate commercial fuel substitutes, and 
to develop medium end long-term sustainable biomaa 
energy sources. 
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World Re ources Institute
 

"Urbanization and Environmental Issues"
 

Dr. Amanat UI1ah Khan
 

While Bangladesh's overall proportion of urban 
population is still very low by world standards, the 
country has been experienced a tremendous surge in 
its rate of urbanization. According to the most recent 
census (1981), the urban population over the seven 
preceding years had risen 115 percent to over 13 
million, an average annual growth rate of almost 11 
percent. Although official statistics are not availableyers, rbaizaton ate planning, policy analysis, and research concerningfor he ast igh arethoghturbanization.Often, unplanned urban and industrialfor the last eight years, urbanization rates are thought
to be accelerating evep fah,r, and the urbanpopulation is expected to reach 35--40 million by the 
yea2000. 

Urbanization results from both "push" factors 
(population pressure, environmental degradation, 
shortage of land, and lack of employment 
opportunities in rural -reas) and "pull" factors (such 
as the lure of urban amenities). Rural-urban migration 
is the leading factor of urbanization. Environmental 
stresses (flood, cyclone, drought, salinity, and river 
erosion) experienced throughout Bangladesh are 
critical "push" factors in the accelerating trend 
towards urbanization. Unlike the completely natural 
hazards such as flood, drought or cyclone, the damage 
done by river erosion, which is caused in part by 
human activity, is total. In most cases the victims lose 
their entire land- the most essential resource for 
securing income, employment and hbitation in rural 

Bangladesh. A recent study of causes of migration in 
two Dhaka squatter settlements revealed that 44 
percent of the migration was related to river bank 
erosion; over one million people are directly affected 
by this every year. 

There has been a distinct lack of properphv ical 

extensions fkre sprawling into the region's most fertileagtc l l a Urainto in g o wn i reagricultural lands. Urbanization is creating new 
demands on the country's dwindling forest resourcesand causing the depletion of fish stocks through
overfishing, industrial and sewage pollution, and the 
filling up of urban water bodies. The task at hand, to 
plan and implement a sound strategy for urban growth, 
is urgent and will require formidable engineering, 
planning, and training as well as a large outlay of 
financial resources. Key policy recommendations 
include: 1) the adoption of a National Settlement 
Policy in harmony with the natural environment, 2) 
expansion of government, university, and research 
institute physical planning training capabilities, 
3) evaluation of urban land use plans for 
environmental impacts, 4) increasing NGO 
involvement in urban development issues, and 
5) expanded research capabilities of urban research 
organizations. 
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Bangladesh: Environment and Natural Resource Assessment 

"Towards Inclusion of Environmental Considerations In 
Water Development Planning for Bangladesh" 

by Alan Potkln 

Prevalent in Bangladesh is a mistaken perception 
that concern over the environment is a "luxury" 
Inapproprlate to that country's desperate situation, 
Accordingly, several extremely ambitious water 
development and water management proposals 
currently under serious consideration have so far 
incorporated ,o substantive investigations of negative 
externalitites that would potentially flow from 
massive manipulation of the regional hydrological 
regime. Other smaller-scale projects incorporating 
embankments may already be causing ecological 
problems, problems possibly mainfesting in the recent 
serious decline of Bangladesh's inshore fisheries, 

Inthe absence of larger mechanisms of 
environmental planning, mandated preparation of 
environmental impact statements may be the best 
device to initiate research by iclogists or systems 
scientists into possible, unfore.,een intersectoral 
linkages or "systemic effects" of proposed 

development schemes. Ideally, such research would 
commence early in the design phases, both to assist in 
the evolution of environmentally-benign projects and 
to help assure that benefit/cost analyses are properly 
conducted, with a fuller view of externalities. A 
recommendation is made for an environmental 
assessment of embanked roadways now being 
constructed under the "Food for Work" program. 

Note 
1.Note: This working papar was researched by Dr. 

Potkin in June 1989. Since that time, a number of 
new developments in flood contrAj planning have 
occurred, and several important actions have been
taken in the area of environmental assessments and 
environmental studies related to water resource use 
and infrastructure developments, by USAID and 
others. 
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FIGURE 2 
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FIGURE 3 BANGLADESH 
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FIGURE 4 DISTRIBUTION OF MAJOR URBAN CENTERS 
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;FIGURE 5 BANGLADESH
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FIGURE 6 
 BANGLADESH 
AREAS OF 

ENVIRONMENTAL 

CONCERN.
 

a
 

- < -

DH 

0 20 40 80 1oo0 

_ I J M 9 



Areas of Environmental Concern in Bangladesh 
Legend 

1. 	 West-Certral Barind: vulnerable to land dessication 
through improper land-use. Low water-table, poor 
soils. 

2. 	 Middle Karatoya floodplain: Sulpher and zinc 
deficiencies in soils as a result of double-cropping 
of HYV Rice. 

3. 	 Brahmaputra-Jamuna floodplain: problems with 
Brahmaputra Right Bank embankment, which has 
breached 4 out of the last 5 years. Large population 
in the char-lands. Floods. Sand-deposit. 

Chalan Beelk one of the richest wetland areas of 
4. 

Bangladesh, severely impacted by FCD/projects;
need to re-assess polder development afer 1987-
1988 floods, and examine ways to combine 
agricultural production with fisheries production and 
wetland reserves, 

5. 	 Atrai-Hurasagar drainage: construction of 
embankments has impeded drainage and 
waterlogging has become a serious problem. 

6. 	 South-west Jcssore: this area is vulnerable to low 
and variable rainfall and some soils are "droughty';
reduction in river flow from withdrawal at Farakka 
and irrigation uses has agravated these natural 
conditions. Deep tube wel1 irrigation in the south 
has drawn groundwater salinity inland. 

7. 	 Northern Khulnn: large-scale shrimp farming has 
increased risk of salinization of soils, and competes 
with rice production. 

8. 	 Khulna City and Mongla Town: industrial pollution,
oil spills from ships; urban congestion, etc. 

9. 	 Sunderban: increased salinity, increasing amounts of 
ship oil, industrial chemicals etc. has led to the top-
dying of several species of trees. There has also 
been overcutting of the forest for industrial use. 

10. 	 Garo Hills Piedmont: erosion, flash floods, loss of 
agricultural productivity, 

11. 	 Madhupur Tract- deforestation and extensive 
degradation of remaining sal forests over the past 2 
decades; improper use of sloping land leading to top 
soil erosion. 

12. 	 SitalakJy River: industrial plants discharge toxic 
chemicals into this river: loss of fisheries and hazard 
for public health. 

13. 	Dhaka City. industrial pollution; urban expansion 
destroying class 1 agricultural land. 

14. 	South Sylhet: deforestation, flash floods, erosion. 

15. Gunti Basin: flash floods.
 

16. 	 Lower Meghma:m floods, erosion, loss of fisheries. 
population pressure. 

17. 	 Central Noakhali: waterlogging in the wet season 
due to impeded drainage. 

18. 	 Sandwip: heavily populated island being eroded 
rapidly. Threat of natural hazards posed by non
consolidation of new alluvial land, and frequent
cyclones and surges. 

19. 	 Sitakunda Range: deforestation, erosion, loss of 
productivity and major source of thatching grass;
(urgently requires improved land use planning). 

20. 	 Caittagon& City and port: industrial pollution, oil 
spills, cutting down of hill forests leading to 
increased erosion. 

21. 	 Chandraghona: industrial units discharge large 
quantities of chemicals into Karnafuli river, 
destroying fisheries and posing health hazard. 

22. HI Tracts: slash and burn cultivation and improper 
use of hill slopes has greatly increased erosion, and 
flooding of valleys and loss of productivity.
Significant decline in tree-cover. 

23. 	 Chakaria Sunderbans: a forest area totally destroyed 
by fuelwood harvesting, cultivation and for use as 
shrimp farms. Shrimp yields are declining and soil 
acidity increasing. 

24. 	Caxs Bazar:. tropical moist forests with unique 
biodiversity being destroyed through conversion to 
plantations; heightened erosion and flood hazard 
from clear-felling and loss of forest cover. 

25. 	Jinjira Island and Reef (St.Martin's Island): Coral 
reef being destroyed through overexploitation. 
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POUSH 
List of Notified and Proposed Protected Areas in Bangladesh 

(Locations are Shown in Attached Map)
 

Name of Area 

National Parks 

1.Ramsagar NP 

2. Madhupur NP 

3.Bhawal NP 

4. Himchari NP 

Wildlife Sanctuaries 

5. Sundarbans West WS 

6. Sundarbans South WS 

7.Sundarbans East WS 

8. Char Kukri-Mukri WS 

9. Rema Kalenga WS 

10. Pablakhali WS 

11. Chunati WS 

Game Reserves 

12. Teknaf GR 

Area(hectares) IYear 

52 

8,436 

5,022 

1,729 

9,069 

17,878 

5,439 

40 

1,095 

42,087 

7,761 

11,615 

1974 1 

1987 

1987 

1980 

1977 

1977 

1977 

1981 

1981 

1981 

1986 

1981 

Name of Area Area(hectares) Year 

Proposed Wildlife Sanctuaries 

13. Ata Danga Baor 

14. Bil Bhatia 

15. Chalan Beel 

16. Meda Beel 

17. Tanguar Haor 

18. Aila Beel 

19. Dakhar Haor 

20. Kuri Beel 

21. Erali Beel 

22. Dubriar Haor 

23. Hakaluki Haor 

24. Kawadighi Haor 

25. Hail Haor WS (1,427) 

26. Hazarikhil WS (2,903) 

27. Rampahar-Sitaphar WS (3,026) 

28. Bogakine Lake 
(Rinkheong) 

29. Chimbuk 

30. Sangu-Matamuhari 

Note: List compiled by Haroun Er Rashid 31. Naaf River 

32. Jinjiradwip (St. Martin's 
Island) and Jinjira Reefs 
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Table 1. Forest area by Region, 1985-1986
 

Region (Former District) Square Kilometers 

Dhaka 262 

Faridpur _ 

Mymensingh 456 

Tangail 326 

Chittagong 3,300 

Chittagong Hill Tracts 9,248 

Comilla 8 

Noakhali 1,841 

Sylhet 756 

Barisal 285 

Jessore 

Khulna 5,771 

Kushtia 

Patuakhali 176 

Bogra _ 

Dinajpur 101 

Pabna 

Rajshahi 28 

Rangpur 26 

BANGLADESH-TOTAL 22,584 

Source: Forest Department 



Table 2. Area under different types of forests, 1985-1986 

Unclassed 
Total of State State 

AU Government Forests Forests 
Forest Type Forest (Sq. Km.) (Sq. Km.) (Sq.Km.) 

Evergreen 15,253 8,925 6,328 
Moist Deciduous 1,197 1,197 _ 

Mangrove 5,992 5,992 _ 

TOTAL 22,442 16,114 6,328 

Source: Directorate of Forests 
Cited in BBS, 1987. 



Table 3. Forest Type Wise Tree Cover Area of State Forest Land
 
(c. 1985)
 

Total Forest Land Tree Cover Percent Forest Land 
Forest Type ('000'ha) ('000'ha) Under Tree Cover 

Hill Forests/Tidal Forests 

Chittagong Division 118.58 38.04 32 

Cox's Bazar Division 152.97 104.82 69 

Chittagong Hill Tracts 164.31 114.12 69 
(North Division) 

Chittagong Hill Tracts 95.91 46.14 48 
(South Division) 

Sylhet Division 74.87 29.95 40 

TOTAL HILL FOREST 606.64 333.07 55 

Tidal Forests (other) 

Sudarbans Forest 577.09 395.39 69 

Coastal Afforestation 70.82 64.75 91 

TOTAL TIDAL FOREST 647.91 460.14 71 

Plain Land Foyiests 

Central Region 100.36 34.80 35 

Nornh-Westerr Region 13.76 2.02 15 

TOTAL PLAIN FOREST 114.12 36.82 32 

ALL FOREST 1,368.57 830.03 61 

Source: Bangladesh Social Forests Project Preparation Mission. 1985. Vol 1,Anx. 2, p. 5. 
Cited in Chowdhury, 1989. 

http:1,368.57


Table 4. Area of Plantations Raised During 1973-1985 by Forest 
Department 

1st Five Year Plan 2nd Five Year Plan 
Forest Land (1973-80) (1980-85) 

Type Target Achievement Target Achievement 

Reserve Forest 30,190 29,228 64,735 40,434 

Unclassed State 8,215 8,285 42,898 22,679 
Forests 

Coastal 35,076 30,969 40,469 40,398 

TOTAL 73,481 68,482 148,102 103,511 

1. First Five Year Plan also includes Two Year Plan (1978-80) 
Source: Forest Department, cited in Chowdhury, 1989. 

TOTAL
 
(1973-85)
 

Target 

99,925 

51,113 

Achicvcment 

69,662 

30,964 

75,545 

222,583 

71,367 

171,993 



Table 5.Government Controlled Forest Land 1983-1987 (1000 hectares)
 

Class of Area 

Forest Land 1983-84 (1) 1985-86 (2) 1987 (3) 

Reserved Forest 1,267 1,481 1,265 

Protected Forest 57 54 54 

Acquired/Vested Forest 90 77 193 

Unclassed State Forest 373 633 409 

Khas/WDB Land 204 614 12 

TOTAL 1,991 2,259 1,933 
Government Land Classed as Forest 

Percent of Total Area 13,8% 15,7% 13,4% 
(14,400,000 ha) 

Sources: 

(1) 	 Forest Dept. data, cited in Statistical Pocket Book of Bangladesh, (1986), in C. Lai, ed. 1987. 
(2) 	 Forest Department data cited in Bangladesh Bureau of Statistics, 1987. p. 217. 
(3) 	 Appendix 1,Forest Land Area in Bangladesh, June 1987, from Bajracharya, 1989; includes area 

afforested with mangroves as acquired forest land. 



Table 6. Distribution of Cultivable Area by Land Types and Region in
 
Bangladesh
 

Region Cultivable* Area FO F11 F2j F3 F4 

Northwest 2.451 1.307 0.797 0.194 0.153 -

(100) (53) (33) (8) (5) 

Northeast 2.573 0.789 0.568 0.529 0.068 0.019 
(100) (31) (22) (20) (26) (1) 

Southeast 1.313 0.386 0.474 0.300 0.134 0.019 
(100) (29) (36) (23) (10) (2) 

South Central 1.026 0.234 0.599 0.128 0.032 0.033 
(100) (23) (58) (13) (3) (3) 

Southwest 1.666 0.545 0.713 0.281 0.120 0.007 
(100) (33) (43) (17) (7) -

SUBTOTAL 9.029 3.261 3.151 1.432 1.107 0.078 
(100) (36) (35) (16) (12) (1) 

Active 0.533 0.253 0.137 0.126 0.017 -

Floodplain (100) (47) (26) (24) (3) 

Bangladesh 9.562 3.514 3.288 1.558 1.124 0.078 
TOTAL (100) (37) (34) (16) (12) (1) 

Figures in parentheses are percentage of cultivable area; active floodplain is the area in char 
lands. Islam, 1989. UNDP, Vol. II 



Table 7. Crop area averages in the period 1982-1984 (000 acres)
 

Comparable Annual Column 1-Column 2 
Crop 1983-84 Census Statistics Percentage 

Aus 7,705 7,777 99.07 

B. Aman 3,309 3,719 88.97 

T. Aman 8,685 11,106 78.20 

Boro 3,139 3,503 89.61 

Wheat 1,323 1,292 102.40 

Minor Cereals 572 132 433.33 

Oilseeds 1,439 727 197.94 

Jute and Mesta 1,787 1,675 106.69 

Sugarcane 396 410 96.59 

Tobacco 148 128 115.62 

Potato 330 272 121.32 

Sweet Potato 146 162 90.12 

Other 680 
Vegetables 

Chilli 378 186 203.22 

Onion and 236 115 205.22 
Garlic 

Major Fruits 1,067* 383 278.59 

Horticultural area, derived from statistics given inVol. 2of the 1983-84 Census of Agriculture
 
andLivestock (BBS, 1985).
 
(From Rashid, 1989. UNDP ASR)
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