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Workshop Report

The Workshop
The workshop was held in the Conference Room of Hotel Castle Salam, Khulna on
30 April 2011. The workshop was organized by the Bangladesh Fisheries Research
Institute in collaboration with the Support to Sustainable Management of the Bay of
Bengal Large Marine Ecosystem project. A total of 50 participants from Research
Institute, Government and Non-government Agencies, Universities actively
participated in the day-long workshop.
Opening Ceremony
The Workshop began with recitation from the Holy Quran. The welcome address and
introduction of the workshop was given by Dr. M. Enamul Hoq, Project Director,
Support to BOBLME Project. The workshop was inaugurated by Dr. M.G. Hussain,
National Coordinator, BOBLME Project-Bangladesh and Director General,
Bangladesh Fisheries Research Institute as the Chief Guest. Dr. Hussain also
elaborated the aims and objectives of the BOBLME project. Mr. Abdus Sattar,
Divisional Deputy Director, Department of Fisheries, Khulna Division, Khulna
Chaired the inaugural session. He emphasized the deterioration of our coastal
resources both due to natural calamity and unwise anthropogenic activities and dire
needs of integrated coastal zone management for its sustenance.
Technical Session
The technical session was chaired by Dr. M.G. Hussain. The technical session
started with presentation of paper entitled, “Aquaculture Research and Development
Harmonizing with Integrated Coastal Management” and was presented by Dr. Md.
M.J. Alam. Chief Scientific Officer, BFRI, Mymensingh. The second paper entitled,
“Sustainable Livelihoods of the Sundarbans Fishermen Community within the
Purview of Integrated Coastal Zone Management” was presented by Dr.
Muhammad Abdur Rouf, Professor, Fisheries & Marine Resource Technology
Discipline, Khulna University. The third paper on Empowerment of Grass Root Level
Stakeholders in Decision Making Process for Integrated Coastal Zone Management
was presented by Dr. Salma Begum, Professor, Environmental Science Discipline,
v

Khulna University. The fourth paper on, Co-management experience in Bangladesh,
What needs to be done towards coastal and marine fisheries for Integrated Coastal
Management was presented by Dr. G. Mustafa, Biophysical Advisor, WorldFish
Center, South Asia Office, Dhaka. Mr. Abdul Halim Mia, Team Leader, Land
Zoning Project, Ministry of Land, Dhaka presented the fifth paper on Land Zoning
for Sustainable Land Management of Coastal Areas. The last paper (6th) was on
Alternative Income Generating Activities and Mobilization of Social Capital for
Sustainable Livelihood of Poor Coastal Forest Users of the Sundarbans and was
presented by Mr. Faruque Ahmed, Programme Coordinator, RUPANTAR, Khulna.
After presentation of all the papers the floor was opened for open discussion. After
thorough and thread-bare discussions the following recommendations were adopted
by the participants of the workshop.

Recommendations
Environment
•

•
•

•

Clear cut coastal land zonation and policy implementation is needed on priority
basis to resolve conflicts of freshwater (viz. rice and vegetable farming),
brackishwater (brackishwater fish farming) and saline water (shrimp and crab
farming) users.
Needs appropriate infrastructure development in the coastal areas for augmenting
shrimp farming and its export but not at the cost of environment.
Needs development of artificial seed production technology of important
brackishwater and saltwater fin-fishes, crabs and mussels, unless wild stocks of
those species will dwindle in future due to increased efforts arising from wild
harvest and commercial culture.
Studies should be undertaken on impact analysis of climate change, sea level rise
and ground water in coastal areas.

Policy direction
•
•

Govt. should initiate community-based integrated coastal management and
empower grass root level stakes, similar to inland capture fisheries management,
in policy formulation and implementation of integrated coastal zone management.
Though wild post-larvae of both golda (Macrobrachium rosenbergii) and bagda
(Penaeus monodon) collection is banned yet it is continuing in a less scale in the
coastal areas. Govt. should initiate similar alternative income generating
vi

•

•
•
•

programmes (AIGs) and food grain help(social safety net coverage) as being
given to Hilsa and jatka fishers during hilsa/jatka fishing ban periods.
Lessons learned and best practices of other coastal and marine ecosystems should
be implemented through awareness training programmes, field schools and
distribution of outreach materials to the coastal people for better understanding of
the coastal zones by the end users and sustainable conservation and management
of the coastal zones.
Property rights of fishers, wood collectors, honey collectors, and similar other
poor/marginalized coastal resource users should be established.
Fish act should promulgate proper laws on fishing, fish/shrimp hatchery and
coastal aquaculture activities for proper conservation and management of
coastal/marine fisheries.
Capacity building of the grass root level coastal resource users is a prerequisite
for integrated coastal zone resources management and its sustenance.
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Introduction
Coasts were first thought as zone of land defined by the high and low tides, i.e., the
intertidal zone. Now-a-days it is realized that interactions between the land and sea
extend far beyond just the intertidal zone; they extend as far inland as watersheds and
out to the open sea. Thus coastal area is more commonly used today to mean the
coastal land and the adjacent seas which are physically, ecologically and socioeconomically interconnected. Over two-third of marine biological activity takes place
near the coast, most notably in estuaries and around the mangroves and coral reefs.
The coastal area is one of the richest zones of earth, with a global value of its services
estimated to be USD 12 trillion per year. However it is also extremely vulnerable to
economic losses.
Coast line of Bangladesh is about 710 km long stretching from south-west corner of
the Sundarbans Mangrove Forest of Satkhira up to Sera deep of the St. Martin’s
Island in the south-east. Depending on the tidal fluctuations, salinity (soil, surface
and ground water), cyclone and storm surge risks, the coastal zone of Bangladesh has
been delineated administratively as considering 19 districts and 147 Upazillas and
also the EEZ. In terms of land area 32% (47,200 km2) of Bangladesh with 19 districts
(Bagerhat, Barguna, Barisal, Bhola, Chandpur, Chittagong, Cox’s Bazar, Feni,
Gopalganj, Jessore, Jhalkati, Khulna, Lakshmipur, Narail, Noakhali, Patuakhali,
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Pirojpur, Satkhira and Shariatpur) out of 64 (11 meet sea or lower estuary directly),
147 upazilas out of 484 (48 are exposed to coast) belongs to the coastal zone with a
population of about 40 million (28% of country total). One-third of the country
belongs to the coastal zone.
The entire coastal area can be divided into three regions: Eastern region (Pacific
type), Central region (Active delta), the Ganges, Brahmaputra and Meghna jointly
flow through this region and Western region (Atlantic type) (Fig. 1). The western
part, also known as the Ganges tidal plain, comprises the semi-active delta and is
crises-crossed by numerous channels and creeks.

Fig. 1. Coastal zones of Bangladesh.

The south-western part of the region is covered by the largest compact mangrove
forest of the world, popularly known as Sundarbans. The mangrove forests act as
deterrents to the furiousness of tropical cyclones and storm surges. The central region
is the most active one, and continuous processes of accretion and erosion are going
on here. The combined flow of three mighty rivers—the Ganges, the Brahmaputra,
and the Meghna (commonly known as the GBM river system and ranking as one of
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the largest river systems in the world) transports about 1,060 million tons of
sediments to the coasts of Bangladesh each year (Kuehl et.al. 1989, Dutta et.al.
2008). This estuarine region has seen the most disastrous effects of tropical cyclones
and storm surges in the world and is very vulnerable to such calamities.
The coast has distinctive development opportunities that can be instrumental in
reducing poverty and can contribute significantly to the development of Bangladesh
as a whole. The zone has diversity of natural resources including coastal fisheries and
shrimp, forest, salt and minerals. It has sites for Export Processing Zones, harbors,
airports, land ports and tourism complexes and opportunity for other industries. This
zone also has high potential for exploitation of both onshore and offshore natural gas.
Some of these resources still remained untapped while there are opportunities for
using many o them for their significant expansion potentials.
The coast also contains several ecosystems, such as mangroves and coral ecosystem
that have important management and conservation values. Mangroves ecosystem, the
transitional zones between terrestrial and marine environment is a suitable feeding,
breeding and nursery ground for various marine, estuarine and freshwater fishery
resources (Hoq 2003). The net-like spread root system of the mangrove acts as a
coastal stabilizer and binders of sediment and thus aids in preventing erosion in the
mangrove areas. Part of the Sundarbans, the world’s largest stretch of mangrove
ecosystem, has been declared a World Heritage Site, whereas coral ecosystems are
found around Saint Martin’s Island. The coastal zone has not only biodiversity hot
spots, but also provides the ecological foundation for an important common property
resource. A large portion of these resources is various types of fisheries of the Bay of
Bengal.
Three indicators have been considered for determining the landward boundaries of
the coastal zone of Bangladesh in Coastal Zone Policy, 2005 of Bangladesh. These
are: influence of tidal waters, salinity intrusion and cyclones/storm surges.
Major coastal management issues of Bangladesh
The coast of Bangladesh is known as a zone of vulnerabilities as well as
opportunities. It is prone to natural disasters like cyclone, storm surge and flood. The
combination of natural and man-made hazards, such as erosion, high arsenic content
in ground water, water logging, earthquake, water and soil salinity, various forms of
pollution, risks from climate change, etc. have adversely affected lives and
livelihoods in the coastal zones and slowed down the pace of social and economic
developments in this region. Those are as follows:
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•

•

•
•

•
•
•
•
•
•

Climate change: Bangladesh is a risk and disaster prone country and convincing
evidence shows that most of the disaster events such as increased floods, land
erosion, storm surges, cyclones, salinity intrusion, erratic rains, prolonged
droughts etc. are linked to climate change.
Global warming and sea level rise: (Land sinking ≤ 10 cm/year and sea level
rising - 4 mm/year) = Total approximate sea level rise, ASLR= 104 mm/year.
The coastal area of Bangladesh is particularly vulnerable to sea level rise (SLR)
in the Bay of Bengal, because of its lying deltaic environment. The projected rise
in sea level is likely to inundate a huge area of the coastal belt.
Salinity intrusion - Changes to freshwater inputs in the coastal waters in terms of
water quality (nutrients, sediments, toxicants) and water quantity (proliferation of
dams) and also saline water intrusion due to sea level rise.
Population growth and improving coastal livelihood condition: The people of
coastal areas are mainly dependent on agriculture and exploitation of fisheries
and forest resources. The fishermen of the coastal area are the most vulnerable
group of people.
Strengthening and maintaining coastal embankment (erosion protection).
Sustainable and equitable management of natural resources.
Conflicts between development and conservation objectives.
Disaster management: Increased floods, land erosion, storm surges, cyclones,
salinity intrusion, erratic rains, prolonged droughts etc.
Coastal pollution, loss of coastal productivity and biodiversity.
Weak institutional capacity.

Why ICM needed in Bangladesh?
Integrated Coastal Management (ICM) is a continuous and dynamic process by
which decisions are made for the sustainable use, development, and protection of
coastal and marine areas and resources.
Fundamentally, local communities in the coastal areas of Bangladesh are dependent
on fisheries and other coastal resources. Their existence is in harmony with these
resources until the market economy and state interventions come into effect.
Fisheries were considered open-access resources in early times when population
pressure and use partners were still minimal and subsistence. There was no restriction
on access to these fisheries resources. Resources were abundant and open to all those
who are capable of fishing. When the population pressure together with the market
cash economy entered, the fishing communities through the introduction of fishing
engine, modern gears and ice storage, the types of ownership and resource-use rights
took different forms.
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Continuous overexploitation of fishery and habitat degradation are threatening the
Earth’s coastal and marine ecosystem. Most of the small-scale fisheries have not been
well managed and they have not kept pace with technology or with driving forces of
economics, population growth, demand for food and increasing poverty. It is
generally accepted that without management, the benefits that most fisheries produce
will diminish. This is the “Tragedy of Commons” argument and it is now clear that a
tragedy will occur in the absence of management. Worldwide, the management and
governance of all small-scale fisheries is an urgent need of reform.
The fisher folk traditionally dependent on coastal fisheries have been identified as
one of the most vulnerable group to climate change. However, in Bangladesh there
are long traditions of coping/adaptation strategies in response to disasters like floods,
storm surges, cyclones, river erosion etc. These inherent coping mechanisms
developed within communities and their traditional knowledge base could enable
them to organize at the community level and manage disasters. Promotion of these
coping strategies and integration of these strategies into government action plans can
significantly reduce the loss of lives and livelihoods of coastal inhabitants.
Major functions and typical activities of ICM
•

•
•

•
•

Area planning: Studies of coastal environments and their uses, zoning for
different uses, anticipation of and planning for new uses, regulation of coastal
development projects and their proximity to the shoreline, public education on
the value of coastal and marine areas, regulation of public access to coastal and
marine areas.
Promotion of economic development: Industrial fisheries, artisanal fisheries,
mass tourism, ecotourism, marine aquaculture, marine transportation, port
development, offshore minerals, ocean research etc.
Stewardship of resources: Conduct of environmental assessments, Conduct of
relative risk assessments, Establishment and enforcement of environmental
standards, Protection and improvement of coastal water quality, Establishment
and management of coastal and marine protected areas, Protection of marine
biodiversity, Conservation and restoration of coastal and marine environments
(mangrove forests, coral reefs, wetlands, etc.).
Conflict resolution: Studies on multiple uses and their interactions, applications
of conflict resolution methods and mitigation of avoidable adverse effects on
some uses.
Protection of public safety: Reduction of vulnerability to natural disasters and
global changes (e.g. sea-level rise), Regulation of development in high-risk areas
through such methods as establishment of “set-back lines”, Construction of
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•

coastal defense measures (e.g., seawalls), Creation of evacuation plans or other
measures in case of coastal emergency.
Proprietorship of public submerged lands and waters: Establishment of leases
and fees for use of publicly held coastal and marine resources and spaces,
Establishment of joint ventures to exploit non-renewable resources (e.g., offshore
oil).

Without ICM, there would be overexploitation of natural resources, unplanned and
unregulated coastal development and weak institutional responsibilities in
Bangladesh.
Existing policies related to coastal zone management in Bangladesh
ICM is not a fixed outcome, but a process with many possible pathways depending
on local physical, ecological, institutional and political circumstances. Different
Ministries of the Government have announced, over the years, their respective
policies for carrying out the mandates. The Ministries implement various programs
directly and indirectly through their concerned agencies and the coastal issues are
being adopted directly or indirectly with the following policies:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Environment Policy and Implementation Plan 1992
Livestock Development Policy 1992
National Tourism Policy 1992
National Forestry Policy 1994
National Energy Policy 1996
National Fish Policy 1998
National Policy for Safe Water Supply and Sanitation 1998
National Agricultural Policy 1999
National Water Policy 1999
Industrial Policy 1999
National Shipping Policy 2000
National Health Policy 2000
National Land Use Policy 2001
National Rural Development Policy 2001
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Bangladesh Coastal Zone Policy 2005
To create conditions for the reduction of poverty, development of sustainable
livelihoods and integration of coastal zone into national processes, the Government
of Bangladesh declares the Coastal Zone Policy 2005. The main principles in
Integrated Coastal Zone Management (ICZM) approach of Bangladesh are as
follows:
•
•
•
•
•
•
•
•
•
•

integration through harmonization and coordination;
adoption of a process approach;
linkage to national planning mechanisms;
implementation through respective line agencies;
co-management and participatory decision;
gender equality;
participatory monitoring and evaluation;
supporting national policy of decentralization and development of the private
sector;
interventions based on the best available knowledge; efforts to fill knowledge
gaps;
priority setting on issues of the coastal zone.

To develop the mechanisms for coordination and interaction between and among the
many parties involved at national, regional and local levels, a lead Ministry, Ministry
of Water Resource and a lead agency, WARPO is designated. Following the Coastal
Zone Policy 2005, a Coastal Development Strategy should be prepared as an ICZM
framework document by all concerned Ministries and agencies through an intensive
consultative process.
• GoB declared the Coastal Zone Policy 2005 to create conditions for the reduction of
poverty, development of sustainable livelihoods and the integration of the coastal zone
into national processes.
• Challenges to coastal management are: Coastal governance efforts trail behind
environmental degradation, Poverty exacerbates unsustainable development,
Transboundary environmental consequences of economic globalization and
regionalization, Various difficulties in managing complexities in coastal areas, An
unequal playing field, The disparity in human and financial capacity, Faulty perception
and attitudes, Little public knowledge of natural systems, Uneven implementation of
international instruments and obligations, Inadequate policy, institutional and financial
arrangements and Resistance to change.
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Challenges to sustainable coastal development in Bangladesh
Increasing population, competition for limited resources, natural and man-made
hazards, lack of economic opportunities, important ecological hot spots, etc. calls for
distinctive coastal management.
Coastal governance efforts trail behind environmental degradation: While much is
being done to clean up pollution and restore damaged habitats, most of the damage,
including the degradation of environmental quality, is irreparable (impossible to
repair). Existing policies and management strategies are insufficient and ineffective
in arresting or reducing the rapid rate of coastal degradation especially transboundary
degradation.
Poverty exacerbates unsustainable development: The coastal poors often turn to
natural resources to supplement their income, especially in times of acute economic
stress. As the coastal poor lack access to land, credit, insurance and capital, they are
often forced to live in fragile environments which are destroyed by the livelihood
activities.
Transboundary environmental consequences of economic globalization and
regionalization: The globalization of trade has opened up markets, broken down
information barriers, changed consumption and use patterns, and created
opportunities. The change in consumption and use patterns on both developed and
developing economies often increases pressure to exploit more and more natural
resources, with negative consequences for the environment. For example, rising
consumption of seafood in many developed nations like USA, EU, Japan etc. helps to
increase exports, but contributes to the depletion of fish stocks and other marine
resources of Bangladesh.
Difficulties in managing complexities in coastal areas:
a. There are too many users competing for limited natural resources e.g., port
authority, fishing, aquaculture, navigation, recreation and tourism, salt
production, mining, conservation.
b. Uncertainty towards the environmental carrying capacity of coastal ecosystems.
There is no estimate regarding the carrying capacity of coastal waters for
aquaculture or predict the absorption capacity of coastal areas with respect to
population and economic growth.
c. Natural resource governance fails to keep pace with rapid economic and
population changes in coastal areas. Often, natural resource management is done
only if there is a crisis. No local authority has long-term plans for natural
resources management or environmental management.
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d. There is no common institutional ‘home base” for integrated coastal
management. Existing coastal governance is compartmentalized. There is no
single agency that has the mandate to coordinate cross-sectoral or cross-boundary
management issues.
e. Much of the overseas development assistance (ODA) and multilateral lending for
environmental and coastal resources management has not been utilized
effectively because of poor coordination between institutions.
An unequal playing field: The disparity in human and financial capacity: Human
capacity for coastal management is grossly inadequate. There are many coastal
municipalities but very few have adequate skills to undertake integrated coastal
management, ICM programs. Economic disparity in the country is alarming.
Technical capacity also varies considerably among countries. For example, Japan,
Republic of Korea and Singapore are among the world’s most technologically
advanced nations, but Bangladesh is still struggling to develop basic technical skills.
The wide disparity in both financial and human resources affects the extent to which
country can contribute to regional ocean governance.
Faulty perception and attitudes: Many past and present environmental failures are a
direct or indirect consequence of faulty perceptions. The attitudes of policy makers
and managers have led them to give economic development priority over
environmental issues. For example, Indonesia and Philippines – overexploited timber
and fish resources.
Little public knowledge of natural systems: Lack of public knowledge of the
functionality and importance of coastal systems can speed up destruction. In many
cases, government coastal development projects have contributed to the destruction
of natural systems because of ignorance of decision makers. For example,
reclamation/conversion of coastal wetlands for commercial purposes.
Uneven implementation of international instruments and obligations: International
instruments and obligations area as follows:
•
•
•
•
•
•

United Nations Convention on the Law of the Sea (UNCLOS)
Climate Change Convention (CCC)
Biodiversity Convention (CBD)
Basel Convention (cleaner production, hazardous waste minimization and
control on the movement of these wastes)
London Convention (prevention of marine pollution)
IMO Conventions: MARPOL, OPRC, SOLAS, FUND and CLC.
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•

Not all countries are implementing those international conventions due to
conflict and overlapping jurisdictions between national implementing
agencies, conflict between national government authority versus local
authority, lack of human resources to translate the conventions into local
languages and lack of political will.

Inadequate policy, institutional and financial arrangements: National policies,
legislation and institutional arrangements to manage terrestrial natural resources and
environments are far more advanced than those relating to coasts and oceans. For
example, land-use versus sea-use plans.
Resistance to change: Changes from sectoral management to integrated management
provoke strong resistance between the line agencies, because of fear of losing power,
budget, staff and influence. Thus, it is imperative to convince those for coordinating
functions and responsibilities, coupled with integrating policies which could greatly
reduce duplication, increase efficiency and effectiveness, improve enforcement,
reduce conflict and add values.
Some examples of ICM best practices in Bangladesh
•

•

•

Project: Empowerment of coastal fishing communities for livelihood security
(ECFC) project under FAO (2000-2006), Cox’s Bazar, Department of Fisheries.
The primary aim was to come out with a field tested model to empower the
coastal fisher folk using the coastal fisheries resources. The project was under
continuous participatory review and several external reviews and was found very
successful.
Project: Coastal and wetland biodiversity management in Cox’s Bazar and
Hakaluki haor- An overview of ecosystem approach for biodiversity conservation
in Bangladesh under UNDP-GEF (1996-2007), Department of Environment.
Coastal project sites: Cox’s Bazar-Teknaf sea beach, St. Martin Island, Sonadia
Island. Establishment of an innovative system for management of Ecologically
Critical Areas (ECAs) in Bangladesh that will have significant and positive
impact on the long-term viability of the important biodiversity resources.
Project: Assessment of shrimp seed collection in coastal areas of Bangladesh,
Bangladesh Fisheries Research Institute, Brackishwater Station, Paikghacha,
Khulna (1997-2000) under BFRI core research fund. Assessment on the colossal
loss of shell-fish and fin-fish post-larvae due to indiscriminate catch of marine
shrimp, Penaeus monodon post-larvae along the coastal waters of Bangladesh.
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Community-based ICM management
Community-based approach focuses on people’s participation in the planning,
implementation and evaluation of coastal resources (WFC 2010). It is an approach
through which communities are given the opportunity and responsibility to (1)
manage the community resources in a sustained way, (2) define or identify the
amount of resources and future needs, and their goals and aspirations, and (3) make
decisions affecting their common well-being as determined by technical, sociocultural, economic, political and environmental factors. The following
recommendations were put forwarded for the better implementation of the ICM in the
Colombo workshop during 28-29 July 2010 on Integrated Coastal Management
(ICM) Best Practices and Lessons Learned from the South Asian Countries of the
Bay of Bengal Large Marine Ecosystem (BOBLME); India, Bangladesh, Maldives
and Sri Lanka (IUCN, BOBLME and FAO 2010).
•
•
•
•
•
•

Changes in laws that will facilitate transfer of power to community
organizations;
Creation of higher level platforms of fisher organizations that can address
issues across longer stretches of the coast and get into co-management
arrangements with the government;
Better documentation of role of community organizations, their strengths and
weaknesses;
Providing a new direction and content to existing organizations through
suitable capacity building activities;
Stronger linkages with scientific world; role for civil society and fishing
communities in setting agenda of scientific/academic institutions;
The need to recognize rights of fishing communities to coastal space for their
cooperation in ICM.

Conclusions
Coastal zone is different in a number of aspects from rest of the country. A
participatory and integrated approach holds the promise of reducing conflicts in the
utilization of coastal resources and optimum exploitation of opportunities. National
goal for economic growth, poverty reduction and social development should be
compatible with the Code of Conduct for Responsible Fisheries (CCRF), Code of
Conduct for Responsible Mangrove Management (CCRMM) and other international
conventions and treaties including the targets to achieve the MDGs. The goal of
integrated coastal zone management, ICM is: to create conditions, in which the
reduction of poverty, development of sustainable livelihoods and the integration of
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the coastal zone into national processes can take place. Integration should be built up
among the sectors, among the levels of government, between land-water interface,
among the disciplines and also within the context of national-international
relationships.
There is an urgent need for an Integrated Coastal Zone Management Authority
(ICZMA) for open dialog with all stakeholders (Government agencies, NGOs, local
government, politicians, scientists, local communities, beneficial communities,
media, civil society, development partners etc.) to realize about the sense of
responsibility and more coordination among all stakeholders for implementation of
the sustainable coastal resource management policy of Bangladesh.
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Introduction
On a global level, the coastal zone that represents the continental shelves and
adjacent land area up to 100 km inland from the coast comprises 20 percent of the
earth’s surface but hosts approximately 40 percent of global population. The coastal
zone of Bangladesh has a boundary covering a total of 19 districts, 12 of which meet
the sea or lower estuary directly, and 147 upazilas 48 of which are exposed to the
coast. The zone covers about 32% of country’s total land mass, inhabiting about 28%
of total population (Sarwar 2005), where both terrestrial and marine environment
interact resulting in (i) the aquatic environment of seasonally varying salinity and (ii)
the terrestrial environment vulnerable to both tidal and riverine flooding. The coastal
zone is further characterized by a complex web of interactions among resources and
ecosystems supporting different types of resource-dependent livelihoods, such as (i)
agriculture, (ii) aquaculture (shrimp farming in particular), (iii) capture fisheries, (iv)
forestry, etc. These all are spatial and functional aspects that are critical for
sustainable development and management of coastal zone.
1

Present address: Department of Fisheries Technology, Bangabandhu Sheikh Mujibur Rahman Agricultural
University, Gazipur 1706, Bangladesh, e-mail: alammj_bfri@yahoo.com
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• Coastal zone represents the continental shelves and adjacent land area up to 100 km
inland from the coast and comprises 20% of the earth’s surface but hosts approximately
40 percent of global population.
• Coastal zone of Bangladesh covers a total of 19 districts, 12 of which meet the sea or
lower estuary directly, and 147 upazilas 48 of which are exposed to the coast
encompassing an area of about 32% of country’s total land mass, inhabiting about 28%
of total population.

Coastal aqua-farming system in Bangladesh
Farmers in the coastal region of Bangladesh (particularly in the south-west region)
are used to cultivate either one or two paddy crops every year (deepwater Aman rice
during the monsoon and some Aus during the winter season) and fish, fully relying on
trapping of natural fish fries, till the construction of polders in 1960’s (Datta 2001).
Despite government restrictions on bringing saline water inside the polders, a few
interested farmers started farming of marine shrimp (Penaeus monodon) in early
70’s, defying the restrictions of saline water intake inside the polder. Thus the
demand of shrimp in international market created new impetus for diversification of
age-old production practices and increasingly more lands were converted into
suitable water bodies for shrimp farming. Eventually, shrimp farming has expanded
from 0.02 million ha in 1979 to around 0.218 million ha in 2009, emerging it as an
economically important coastal aquaculture activity. By now, there is quite a wide
range of diverse coastal aquaculture systems in operation with different intensities
and scales of production. The coastal aquaculture activities are mainly done within
the controlled water management structures and limited mainly to wet season rice
alternating with dry season shrimp, year-round shrimp, fish, and crab production
(Fig. 1).
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Fig. 1. Coastal aqua-production systems framework in Bangladesh.

Coastal aquaculture and its contribution
Likewise global aquaculture production trend, aquaculture in Bangladesh has been
becoming a faster growing food production system for the past decade. The
aquaculture production is growing at an average rate of more than 7% per year. The
vast majority of aquaculture production is based on extensive and semi-intensive
freshwater culture systems, contributing more than 86% of total aquaculture
production by weight in 2009 (DoF 2009). In contrast, brackishwater aquaculture
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systems employed in coastal areas yielded 0.146 million metric tons. However, the
coastal aquaculture production is valued at US$ 404 million, representing 14% of
total volume and 85% of total value of total aquaculture production (Fig. 2).

a

b

Fig. 2. Contribution of coastal aquaculture production by total volume (a) and
value (b) of total aquaculture production in 2008-09 (DoF 2009).

Coastal aquaculture in Bangladesh so far is attributed to the production of tiger
shrimp ‘Bagda’ (P. monodon) and giant freshwater prawn ‘Golda’ (Macrobrachium
rosenbergii). The former is the dominant species being cultured in about 78% of total
shrimp farming area. The coastal aqua farms are also producing other shrimps and
fin-fishes mainly as incidental crops (Table 1). The potential for additional growth of
coastal aquaculture is being recognized by the government and private sector,
emphasizing the sustainable development and management of coastal zone resources
that are vitally important to human well-being, national economies and to the
ecosystems on which they depend.
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Table 1. Zone-wise shrimp farm area and production (DoF 2009)
Coastal zone

Farm area
(ha)

Coastal aqua farm production (t) in 2007-08
Shrimp
Bagda

Golda

Others

Total

Fin-fish

Total

Khulna

171,505

38,475

23,568

11,607

73,650

35,125

108,775

Chittagong

34,704

10,242

0

9,951

20,193

10.867

31,060

Rest zone

11,667

993

2,570

340

3,903

1,847

5,750

217,876

49,710

26,138

21,898

97,746

44,141

145,585

Total =

Coastal aquaculture development needs
Despite the rapid growth of coastal aquaculture, changes in land-use, intensification
of resource exploitation, sedimentation and water fluxes, habitat degradation, loss of
biodiversity, etc. are affecting coastal habitats and resources detrimentally. There is
also debate that has polarized between those who emphasize the economic benefits
and those who emphasize negative impacts on environment arising from the conflicts
over coastal land-water resources use, particularly due to shrimp farming. Most of the
debate has tended to generalize from specific examples, although the sector is
enormously diverse. For the improved livelihoods and food security of the coastal
population and for the strengthening national economy through increased export
earnings and creating employment opportunities, it is required to identify possibilities
of co-existence and win-win scenarios for future resource use. The ways and means
have to be found out for resolving the challenges that the coastal people are facing in
managing crops, aquaculture, fisheries and related ecosystems in inland areas of
coastal zones. Any development decision that aims at enhancing production from
aquaculture and/or agriculture is likely to adversely affect access to and the
productivity of these resources. Therefore, there are needs of developing appropriate
and sustainable coastal aquaculture production technologies, harmonizing with
integrated coastal management (ICM), through identifying the conflicts between
different stakeholders and their nature, and finding out what is known and not known
and how to manage them sustainably.
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ICM and coastal aquaculture development
There have been approaches to coastal
zone
management
(CZM)
for
addressing the wider issues of
sustainable coastal resource use through
minimizing conflicts and optimal
allocation of land and water in
particular. While CZM refers to multisectoral planning and regulation
focused upon the characteristics and
needs of narrow, geographically
delineated and stretches of coastline,
then the ICM, expands the cross
sectoral
feature
of
CZM
to
consideration of the closely coupled
ecosystem processes within coastal
watersheds and oceans (GESAMP
2001). Most ICM initiatives have
certain key features in common with the
goals or objectives that usually include
reference to one or more of the
followings:
•
•
•

optimal allocation of resources to
competing activities or functions;
resolution or minimization of
conflict;
minimization of environmental
impact and conservation of natural
resources (Chua 1997).

Box 1: Tools of ICM
• Spatial Planning
Zoning
Mapping/Remote Sensing
MPAs, Fishery Reserves
• Regulations
Sectoral Governance
Policy Harmonization
(Synergies, win-wins)
• Economic Instruments
Polluter pays, user fees, green
funds, tax credits, easements
• Research
- Monitoring (ecological, social,
economic)
- Experimental (technical
innovation/R&D)
• Conflict Resolution
- Consultation
- Participation
• Communication
- Constituency building
- Reporting
• Adaptive Management
Review, assess, revise

• There are needs for developing appropriate and sustainable coastal aquaculture production
technologies, harmonizing with ICM, through identifying the conflicts between different
stakeholders and their nature and finding out how to manage them sustainably.
• Coastal zone management (CZM) addresses the wider issues of sustainable coastal
resource use through minimizing conflicts and optimal allocation of land and water in
particular.
• ICM, expands the cross sectoral feature of CZM to consideration of the closely coupled
ecosystem processes within coastal watersheds and oceans.
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ICM has been widely proposed and approved as a more comprehensive approach (see
Box 1 for ICM tools) for coastal management particularly in relation to aquaculture.
Though implementation of ICM has been found difficult and its practical success in
terms is mixed, yet ICM is regarded important for sustainable development of coastal
aquaculture because:
•
•
•
•

•

coastal aquaculture commonly straddles the boundary between land and sea;
resource (land, water and their products) ownership or rights allocation and
related administration are often complex or ambiguous in prime aquaculture
locations;
aquaculture may be seriously affected by water quality and habitat degradation
caused by other activities;
aquaculture itself may affect environmental quality and the interests of other
users through conversion of natural habitat, pollution of recipient waters with
nutrients, organic substances and potentially toxic (hazardous) chemicals, and
through the spread of disease; and
poorly sited or planned aquaculture facility may result in negative feed-back and
self-pollution (GESAMP 2001).

Key issues of coastal aquaculture development for better ICM
Most of the environmental and social problems associated with coastal aquaculture
are addressed at the individual farm level. However, these are mostly are of
‘cumulative’ (habitat destruction, nutrient enrichment, disease, use of antibiotics,
etc.) and/or ‘additive’ (natural and human pressures) in nature, which need to be
addressed through more strategic and planned approaches. Any planning and
management initiative for coastal aquaculture should seek to locally appropriate ICM
tools (Box 1) reflecting development objectives and scope of sustainability. A range
of aquaculture and alternative activities may be facilitated, promoted or regulated, but
how these relate to the characters of the development context should be understood.
The following key issues provide the framework of research and development (R&D)
options for coastal aquaculture for better ICM.
Appropriate technology specific to location and time
Development options for aquaculture technology in the context of ICM should be
decided on ‘what’, ‘where’ and ‘how’, because where natural habitat is under severe
pressure, more intensive systems will use less land; on the other hand, more
intensive systems are often at higher risk and may produce more concentrated
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organic, nutrient and chemical wastes. Therefore, costs and benefits of these different
approaches must be assessed according to local circumstances and the relative values
of different resources. The economic (actual and potential) as well as physical and
biological resource base and ecological processes supporting these resources should
be of prime importance in appropriate aquaculture technology generation and
subsequent adoption. The local livelihood strategies of improving quality of life
through increasing income, maximising the resource use and reducing the risk are
also important for sustainability of technology. Major natural calamities hindering
development and significant human pressures on the natural resource should also be
the driving factors. Therefore, the technology should be built on existing resources
and strengths (at regional, local and household levels) and work to avoid or overcome
the critical constraints to development. The success of ICM approach in adoption of
technology in a sustainable manner, however, greatly depends on identification of
specific locations or zones, where a specific kind of aquaculture fits as the most
desirable development option with no or minimum conflict with other activities.
Environmental impacts of aquaculture
It is likely that shifting of coastal aquaculture from traditional to improved extensive
to semi-intensive or intensive system might have certain degree of environmental
impacts that need to be mitigated for its sustainability. There are a number of ways
and means for mitigating environmental impacts. Improved planning with regulatory
framework to influence the location and concentration of aquaculture development,
and the siting of individual farms, is the first and most important form of mitigation.
The environmental impacts can be reduced to a great extent through good
infrastructural design of aqua-farm and adoption of appropriate technology, suiting
with the local conditions. A well designed aqua-farm requires high water quality
maintenance and waste management. Integrated farming can effectively recycle
nutrients and reduce risks. Quality and management of aquaculture input, particularly
of the feed, is important in mitigating the self-aqua pollution. The high quality feed
results in increased food conversion efficiency and less waste. Use of correct feeding
strategy can also improve food conversion and minimize the waste production.
Capacity of the environment
Environmental capacity is a more general term for ‘a property of the environment and
its ability to accommodate a particular activity or rate of an activity without
unacceptable impacts’ (GESAMP 1986). Environmental capacity models have been
used to translate these ideas into practical siting and management guidelines for
coastal aquaculture. It measures the resilience of the natural environment in the face
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of impact from human activities and must be measured against some established
standard of environmental quality. The estimation of environmental capacity is of
particular relevance to aquaculture, to the problem of cumulative impact and to
promoting sustainable development in general. Understanding and measuring
environmental capacity allows for the determination of the scale of activity (using a
specified technology) which can be accommodated without threat to an
environmental standard (GESAMP 1996). In the case of aquaculture, environmental
capacity in relation to a specified location might be interpreted as the rate:
•
•
•

at which nutrients can be added for maximum yield without triggering
eutrophication;
of organic flux to the farm sediment without major disruption of natural benthic
processes; or
of dissolved oxygen depletion along with changes in other soil-water quality
dynamics that can be accommodated without causing unfavorable environment,
growth and mortality of the indigenous biota.

Prevention of disease
Among all natural and man-made constraints, disease has been identified as the most
crucial factor for sustainable development of coastal aquaculture in the country. Until
to date there have been no effective measures of controlling various viral diseases in
coastal shrimp farm, strategic plan with a suite of measures, such as: (i) regulated
movement of aquaculture brood stocks and seeds, (ii) improved capacity to
understand disease epidemiology and rapid disease diagnosis, (iii) supply of quality
and pathogen free water, feeds and seeds, (iv) minimizing stress to aquaculture
species through maintaining optimal grow-out conditions, (v) diversification in
species and aquaculture systems, and caution in system intensification should be
taken into account for prevention and management of diseases. Though implications
of above strategic elements depend on different bio-physical factors and require
coordinated efforts of different stakeholders, research and development activities on
all these elements should be carried out in long-term basis. For example, research and
development of captive brood stock for farmed penaeid shrimp species followed by
genetic improvements may result in supply of better quality seed which is free of
and/or resistant to specific pathogens.
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Research and development initiatives in coastal aquaculture
Research and development initiatives for sustainable development of coastal
aquaculture harmonizing with the integrated coastal management have been
undertaken and are in progress in Bangladesh. As the scope of horizontal expansion
of shrimp farming has already been limited, research attempts have been focused on
the per capita increased production suited to the location and culture system.
Improved integration of agriculture with and diversification of species in coastal
aquaculture have also been given due research attention, as these development
options are strategically important for sustainable management of coastal resources
for food production and livelihoods improvement. Results of some research
initiatives relating to coastal aquaculture development in line with key issues of ICM
are briefly described below:
Location- and system-specific improved shrimp (P. monodon) farming
The shrimp farming in Bangladesh is mostly of traditional with indiscriminate
stocking of shrimp post-larvae and selective harvesting of adult shrimp with
minimum recovery rate and production. There have been research attempts to
develop location-specific modified closed semi-intensive (Saha et al. 2009a) and
improved semi-closed extensive shrimp culture system (Islam and Alam 2008).
Siting and preparation of shrimp ponds, water supply, stocking density, water and
soil quality management and food and feeding management have been standardized
for both the systems. A 120-day shrimp culture under modified closed semi-intensive
system at farmer’s field condition resulted in production as high as 2.335 t/ha at
15/m2 stocking density (Fig. 3). On the other hand, shrimp production under
improved semi-closed extensive culture system, which is characterized mainly by
maintaining water depth, reduced water exchange and controlled feeding that the
existing culture system, was 0.76 t/ha at the stocking density of 5/m2 (Fig. 4). While
the semi-intensive culture system could be adopted in suitable locations, the
improved semi-closed culture system could be practiced in most of the shrimp
farming areas with little technological intervention.

Fig. 3. Shrimp production in semi-intensive
system under different stocking densities.

Fig. 4. Shrimp production in improved
extensive system under different stocking
densities.
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Rotational shrimp and integrated rice-fish farming
Coastal aquaculture in Bangladesh is basically known as farming of tiger shrimp (P.
monodon) majorly in the southwest inter-tidal coastal flat lands, where shrimp is
grown in the dry season (February to mid-August) in rotation with paddy cultivation
in the wet season (mid-August to December) following the seasonal variations in
water salinity (Fig. 5).

Fig. 5. Seasonal salinity variations and shrimp-rice system in southwest coastal
region of Bangladesh.

Though alternate rice-shrimp system is one of the more ecologically sustainable
approaches to shrimp farming, production of shrimp in the rice-shrimp system in
Bangladesh is low, from 29 to 277 kg/ha, with a threat of frequent shrimp crop
failures due to disease outbreaks. The rice production in this system is also low,
ranging from 1.0-3.0 t/ha (Karim 2006), which is considerably lower than the
potential (Mondal et al. 2006).
There have been research results showing that with usual farm management and
feeding but maintaining a water depth of 60-80 cm, instead of usually maintained
water depth of 25-40 cm, an increased dry season’s shrimp yield of 0.54 t/ha could be
achieved with a net return of BDT 0.103 million (Alam et al. 2010). Followed by dry
season’s shrimp production, cultivation of salt tolerant HYV T-Aman rice (viz., BR
23, BRRIdhan 40, 41) in wet season in the same land has resulted in an increased rice
yield of 4-5 t/ha with a net return of BDT 0.02 million. Integrating aquaculture of
freshwater prawn and tilapia (GIFT) with rice during the rainy season offers
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additional aquaculture production and economic returns of the rice-shrimp system in
the coastal zone of Bangladesh (Fig. 6). Farmers can stock prawn PL instead of
prawn juveniles, thus reducing the production cost. Furthermore, stocking of prawn
PL into shrimp ponds 60 days in advance of rice plantation, may further increase
production and net return of about 300% higher than is the case with the existing wet
season mono-rice crop practice (Alam et al. 2008a). Therefore, adoption of this
improved farming model (Fig. 6) of alternate rice-shrimp system in tidal fresh and
saline water interface areas could be a promising integrated aquaculture system for
increased farm output.

Fig. 6. Model for improved integrated coastal rice-shrimp system
in southwest Bangladesh.

This wet season integrated rice-fish farming system would not only provide strategies
to overall risk reduction in dry season shrimp farming, but also provide economic
farm sustainability and household food security. Seasonal flashing of farm land with
monsoon rain and tidal water helps in preventing long term salinity accumulation in
soil and also in maintaining the soil salinity in the range of 2-3 ppt, which has been
reported favorable for most HYV rice’s (Mondal 2006). However, the development
of existing rice-shrimp lands, particularly for maintaining optimum water depth for
shrimp culture in dry season, may affect rice yields due to water logging caused by
heavy and prolonged monsoon rain. Therefore, the introduction of alternate dry and
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wet season shrimp and rice-aquaculture in a single piece of coastal land requires
improvement of water management structures.
Diversification in coastal aquaculture system
As has been pointed out earlier, disease outbreaks has been causing devastating
destruction in shrimp farming, with no apparent solution so far, making it as
unreliable and unstable practice in many instances. In addition, anticipated
uncertainty in coastal aquaculture due to climatic variations and their impacts are
likely to hamper production and cause new diseases to shrimp. More coastal inland
areas are likely to be affected by salinity intrusion and water logging.

Fig. 7. Different options of species diversification in
coastal aquaculture system.

To cope with the situation, diversification in species and coastal farming systems as
well is required besides culture of penaeid shrimp. This could be done through
research and development, interventions in controlled seed production and grow-out
techniques of different euryhaline and short grown fin-fish and shell-fish of
aquaculture importance. Fig. 7 shows few options of species and aquaculture system
diversification in coastal areas of Bangladesh. Followings are some research and
development potentials in the areas of species diversification that could fit well with
the approaches of ICM for sustainable development of coastal aquaculture.
a) Captive breeding and seed production
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It has been mentioned earlier that the coastal aquaculture in Bangladesh is
predominately restricted to shrimp production using hatchery produced post-larvae.
Fin-fish and other shell-fish species are grown in shrimp farms using mostly naturally
intruded post-larvae/juveniles. Now-a-days farmers are getting interest in growing
fin-fish using wild caught and released fish fries to reduce the risk of unpredictable
loss of shrimp crops due to disease. This has been putting a serious pressure on the
natural recruitment process of different species, causing increasingly depletion of
biodiversity in coastal aquatic resources. In addition, framers are also not getting
sufficient quantity of fish fry at desired time of stocking. Therefore, captive breeding
and mass seed production of fin-fish and shell-fish species of aquaculture interest
need to be developed so that coastal farmers may have hatchery produced fry to
grow. This is not only required for the diversification in species for sustainability of
coastal aquaculture, but also coastal biodiversity can be conserved and managed.
Among different brackishwater finish species, Lates calcarifer, Liza parsia, Mystus
gulio, Mugil cephalus are important species that are being grown in coastal farms.
Research attempts are there on brood management and induced breeding of these
species. So far, there has been success in controlled breeding and mass seed
production of M. gulio (Alam et al. 2006). Adoption of the breeding and seed
production technology through proper dissemination initiatives will ensure sufficient
supply of fries to framers facilitating diversified production of coastal aquaculture.
Preliminary success has also been achieved in closing the larval cycle of L. parsia in
hatchery condition (Alam et al. 2008b), but requires further work to make the
technique mature for farm-level dissemination.
b) Introduction of tilapia (GIFT) into shrimp ponds
Tilapia can be introduced into the shrimp system in two ways: (a) shrimp and tilapia
polyculture, and (b) shrimp and tilapia crop rotation. This has several advantages of
maintaining soil-water quality by consuming the organic matters and promoting
primary productivity, reduction in levels of pathogens, bringing land degraded and
disease ravaged farms back into production, etc.
(i) Shrimp and GIFT polyculture: Tilapia can be raised simultaneously
together with shrimp in the same pond. Each crop organism occupies a
different ecological niche within the pond. Tilapia grows in the water volume
while shrimp dwell at pond bottom. The relationship is not competitive (on
feed and territory), but compatible. Research results reveal that in dry season,
mixed stocking of GIFT @ 0.5/m2 and shrimp (@ 2/m2 in ponds followed by
stocking of GIFT @ 2/m2 in wet season enhances shrimp farm efficiency,
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resulting in a satisfactory level of production of 330 kg/ha of shrimp and 600
kg/ha of GIFT in the 1st crop and 2.350 t/ha GIFT in the 2nd crop, with
beneficial effects on culture environment (Saha et al. 2009b).
(ii) Shrimp and tilapia crop rotation: The practice of crop rotation is a key in
successful agriculture, as means to avoid epidemic infections. Crop rotation
between tilapia and shrimp is an essential component of combating epidemic
viral episodes, such as the White Spot Syndrom Virus (WSSV). To avoid
shrimp farm soil quality degradation, one crop of shrimp, either in improved
semi-closed or in closed semi-intensive mode of operation as mentioned in
earlier section, may be followed by a 2nd crop of GIFT. This mode of
shrimp-GIFT rotational culture may result in shrimp production of 700-2,200
kg/ha and in GIFT production of 2.5 t/ha.
c) Aquaculture of mud crab, Scylla serrata
Generally, mud crab culture has little detrimental impact on the environment because
of low stocking density, thus resulting in low requirement of seed to stock and
diseases occurrence unlike those in marine shrimp farming. The polyculture system
utilizing natural food is sustainable. In many cases, mud crabs are used for the
biological control of snails, which are considered pests in ponds. Mud crab could
contribute to environmental conservation through integration with mangroves and the
reseeding of natural populations. Since new construction and pond utilization are not
encouraged, mud crabs culture in mangrove areas where they coexist is a more
environmental friendly approach. The nursery and fattening systems for mud crabs
farming that are suitable for small-holder family-based businesses and rural
communities are amenable to integration with mangroves. However, the constant
collection of mud crabs seeds from the wild may result in recruitment failure, thus
arising the need of developing controlled crab breeding and seed production in the
country.
(i) Shrimp-crab-GIFT polyculture: Aquaculture of mud crab, Scylla serrata
has been becoming popular, as the natural catches are declining due to
overfishing along with widespread clearing of mangroves and increasing
consumer demands. Due to the cannibalistic nature of mud crabs, polyculture
in earthen brackishwater ponds (1-10 ha) is commonly practiced in many
Asian countries (Thach 2009; Quinitio et al. 2009). Farmers do not normally
stock crabs at densities greater than 1,000/ha in order to reduce cannibalism.
To maximize the space in the pond, crabs are cultured with one or two other
commodities such as herbivorous (milkfish) and omnivorous (tilapia) fish
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and shrimp. In Bangladesh, mud crab-shrimp bi-culture and mud crabshrimp-GIFT polyculture (Begum et al. 2009) have been found promising in
diversification of coastal aquaculture operations. In bi-culture of shrimp
(stocking density @ 2/m2) and crab (stocking density @ 1/m2) yields are
around 250-400 kg/ha for shrimp and 950-1,400 kg/ha for mud crab. In
polyculture of shrimp (stocking density @ 2/m2), crab (stocking density @
0.5/m2) and GIFT (stocking density @ 0.5/m2) yields per crop are 300-450
kg/ha for shrimp, 500-700 kg/ha for crab, and 1.0-1.2 t/ha for GIFT (Begum
et al. 2007).
(ii) Improved mud crab fattening and fish culture: In general, crabs are fattened
in monoculture for short term. Marketable sized lean crabs from coastal aqua
farms or the wild command low prices both in local and export markets.
Lean crabs of >180 g individual body weight are therefore fattened for 2-3
weeks in earthen ponds, in pens and cages made of bamboo splits positioned
in ponds, estuarine areas, protected coastal waters or shallow lagoons and
bays. Mud crab fattening using pen can also be integrated in the existing
mangroves. In Bangladesh, an integrated method of crab fattening using
floating cages in ponds, concurrently with additional carb fattening and fish
culture in open areas in the same pond (Fig. 8) has been developed (Begum
et al. 2006 and 2009). The benefits of such innovative coastal aquaculture
system are:
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Fig. 8. Model of concurrent crab fattening in cages and pond
integrating with fish culture.

•
•

About 30% of a crab fattening pond area can be used for further fattening in
floating cages, thus maximizing land and water resource utilization for
increased production and income.
While an earthen pond of 40 m2 could fatten 40-80 crabs, floating cages of
13 m2 set in the same pond can fatten 208 crabs (one m2 of cage consists of
16 compartments – each compartment for one crab).
•
•
•
•
•

Small-scale farmer can easily operate concurrent culture system and
fatten crabs generally within 10-12 days in cages and 14-16 days in
ponds.
Crab fattening cycle can be increased up to 10-12 consecutive batches,
depending on the availability of required water salinity.
In addition, a single crop of 20-40 kg of fish (GIFT) cab be produced
from the same area of pond.
In addition to the household works women can easily manage the crab
fattening activities.
Rearing of any suitable short-cycled column feeder/omnivore fish
species (GIFT) may result in additional household protein source and/or
income.
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•

This easily managed farming system can successfully be applied in
coastal areas under adverse conditions like saline water logging.
Conclusions
The unplanned use of coastal resource, along with the resultant consequences of the
changing nature, has been causing threats and putting forward great challenges for
sustainable management of coastal production system, particularly agriculture,
fisheries and aquaculture and in turn the coastal livelihoods. The climate is changing
and further changes seem unavoidable. Therefore, to continue to thrive in the future,
we need to anticipate the changes, be prepared for uncertainty and develop common
adaptation options and strategies dealing with existing coastal production
management framework. Coastal aquaculture by this time has emerged as a great
potential for the food production, poverty alleviation and income generation for
coastal people. There has been a great diversity in coastal aquaculture that may
encompass from small-scale to very large-scale enterprise, implying that it can
contribute significantly to a wide range of development needs.
However, there exist significant problems for sustainable coastal aquaculture
development, which should be resolved or managed through proper planning and
implementing ICM approaches in aquaculture considering the environmental and
resource use issues, socio-economic conditions, disease, etc. Implementation of
responsible management and practices should be guided by the technical knowledge
derived from the research and development activities. In the context of developing
coastal aquaculture, the limitations in skills, knowledge and technical resources may
restrict the range of production systems that evolve and prevent the emergence of
efficient and sustainable operations. Technical aspects and coordination are
interrelated; implementation of known best practices and technical guidance to
aquaculture activities that operates within acceptable margins require relevant
supportive legislation and institutions.
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Background
Bangladesh has long history of proudness for her rich and diversified land and water
resources. But the fact is that these valuable resources are now under threat due to
over-exploitation and unplanned uses for urbanization, human settlements,
infrastructural development and meeting other demands of the people. A census on
land resources reported that everyday 220 ha of arable land is being converted for
other uses like constructions of houses, roads, commerce and industries and for other
non-agricultural activities, which is very alarming for the sustainability of land
resources of our country.
Encroachments into the wetlands and habitat changes have caused a significant
decline in inland fisheries and its biodiversity. High population pressure, rapid
urbanization, unplanned road construction and industrialization are the dominant
factors affecting land resources and natural environment of Bangladesh. The survival
of ecologically sensitive wetlands and forest areas are also the burning issues which
need due importance from the planners, policy makers and other resource users of the
country.
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If the above mentioned causes of land and other natural resource degradation
continued, it is feared that per capita arable land would be reduced from 0.065 ha to
0.025 ha by the year 2050 and at the same time other natural resources would be
affected severely. This is really a challenging issue for the Government to control
such alarming situation of land degradation and to ensure the best possible use of
land in different sectors. The Government of Bangladesh realizes this need, so more
and more policies, strategies (including the interim strategy for poverty reduction)
and planning documents make special reference to different coastal issues and its
integrated management.
National Land Use Policy 2001
The National Land Use Policy 2001 of Ministry of Land highlights the need, the
importance and modalities of land zoning for ensuring criteria based land uses
helping to integrated planning and management of natural resources specially the
land resource of the country. Many other policies, strategies, plans of the government
have recommended land zoning since long. The National Land Use Policy 2001 also
mentioned about the need of formulating a Zoning Law at the national level and
described about modalities of development of digital land zoning map for the
country. The National Land Use Policy 2001 as specially highlights the need for land
zoning in the coast that is why the land zoning exercise has been started from the
coastal area of Bangladesh. It describes about the need for definite guidelines and
raises the possibility of doing coastal land zoning through an inter-ministerial
taskforce.
•
•
•

The National Land Use Policy 2001 emphasizes the importance and modalities of
land zoning for ensuring criteria based land uses.
It also emphasizes the need of formulating a Zoning Law at the national level.
It describes about the need for definite guidelines and raises the possibility of doing
coastal land zoning through an inter-ministerial taskforce.

The need for zoning as a planning tool has been recognized in many other policy
documents of the government. From discussions with many line agencies a general
consensus emerges that cross-sectoral development-oriented land zoning for the
coastal area is urgently needed as Bangladesh coast possessed diversified land uses
having enormous problems. The purpose would enable the government to assess and
implement possible land use options for different areas and choose the best options
on the basis of potentials and limitations of the coastal areas. The zoning activity has
been initially started from the coastal area which will ultimately be done for the
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whole country as per policy directives and suggestion of the government for saving
valuable agricultural lands of the country.
Coastal Zone Policy 2005
The Coastal Zone Policy 2005 formulated by the Ministry of Water Resources
(MoWR) has also advocated land zoning for the coastal areas. The major
recommendations of the policy are:
•

Actions shall be initiated to develop land use planning as an instrument of control
of unplanned and indiscriminate use of land resources through land zoning.
Strategies for new chars will be developed.
Zoning regulations would be formulated and enforced in due course.
Ensure adequate upland flow in water channels to preserve the coastal estuary
eco-system threatened by intrusion of salinity from the sea.
Stop unplanned construction on riverbanks and indiscriminate clearance of
vegetation on newly accreted land.

•
•
•
•

•
•
•

The Coastal Zone Policy 2005 also advocated land zoning for the coastal areas.
This would act as a tool for controlling unplanned and indiscriminate use of land
resources and preserve the coastal estuary eco-system through land zoning.
Integrated Coastal Zone Management Plan (ICZMP) Project of MoWR primarily
initiated the process of reconnaissance type of land zoning for the coastal areas.

On the basis of these policy statements and urgency of land use zoning for
sustainable land and water resource management of the coastal area the Integrated
Coastal Zone Management Plan (ICZMP) Project of MoWR primarily initiated the
process of reconnaissance type of land zoning for the coastal area which
subsequently is being implemented in details by the Ministry of Land. All agencies
expressed the need for integrated zoning in support of planning for ‘best possible’
economic land uses, through preventing land degradation and protecting the
environment. From discussions a general consensus emerges that cross-sectoral
development-oriented zoning of the coastal areas is urgently needed. The purpose
would enable the government to assess possible land use options for different areas
and choose the best options on the basis of potentials and limitations of resource
management.
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Rationale of land zoning for the coastal area
Opportunities
The coastal area (Fig. 1) has a lot of opportunities which could be explored for socioeconomic development of the country. The land of the coastal area is intensively used
for agriculture, settlements, forests, shrimp ghers, water bodies and fisheries, salt
production, industrial and infra-structural developments, tourism, preservation and
management of environmentally important and special areas. Char lands also have
special uses. These diversified use of land have opportunities in one hand, on the
other hand resulted into the problems like: conflicting land uses and demands,
degradation of coastal ecosystem, demand for expansion in all land uses (urban area,
settlement, shrimp etc.), increasing demands for new uses (tourism, export processing
zones and others) which needs proper management.

Fig. 1. Coastal areas of Bangladesh.

37

Vulnerabilities
Coastal area as being the interface between land and sea, it has a long-list of
vulnerabilities as mentioned below:
•
•
•
•
•
•
•
•
•
•
•

Widespread poverty, limited livelihood opportunities and poorly developed
economic markets, resulting into increased pressure on valuable coastal bioresources;
The continuous threat of cyclones and storm surges;
The climate change induced impacts, as sea level rise, changes in storm surge
frequencies and changes in rainfall patterns in the river basin upstream;
The ongoing process of land erosion and accretion, affecting many people's
property and livelihood;
Severe water congestion on old accreted land and associated drainage problem;
Changes in land use patterns accommodating dynamic coastal environment which
again affects the coastal morphology;
Poor regulations for land distribution and resettlement: lack of modern and
easily accessible land administration system;
The decline in viability of many distinctive and threatened coastal ecosystems
including offshore marine habitats and mangrove forests. For example the
Sundarbans facing biodiversity erosion;
Pollution and natural resource degradation;
Salinity intrusion and salinization of fresh water aquifers and a poor
surface and ground water management;
Poor resource management, vulnerability of the coastal fisher including the
unsustainable exploitation of fish resources.

Impacts of climate change on bio-geographical systems
Global warming and the resultant climate change could have profound effects on the
water resources of Bangladesh (both surface and ground water). Translating the GCM
(General Circulation Model) projections of climate parameters, it may be concluded that
Bangladesh will be highly susceptible to: (a) increased flooding, both in terms of extent
and frequency; (b) increased moisture stress during dry periods leading to increased
drought susceptibility in terms of both intensity and frequency; and (c) increased
salinity intrusion during the low flow conditions. These changes in the physical system
will directly affect a number of major productive systems that include (a) crop
agriculture, (b) livestock production, (c) aquaculture and fish production, (d) coastal
shrimp production, and (e) forest and vegetation. Due to changes in temperature and
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humidity, human health will also be affected. The high susceptibility to water-based
natural hazards will affect settlement of the population and also physical immobile
infrastructures.
The following sub-sections provide brief understanding on anticipated impacts of
climate change on bio-physical aspects of the country.
Flood and water-logging
The projected increase in rainfall during
monsoon would be reflected in the flow
regimes of the rivers of Bangladesh. Increased
flooding and drainage congestion, therefore,
are the expected consequences of increased
rainfall from a warmer and wetter condition.
The increased run-off would also aggravate
the existing drainage problems and create
new ones. For the scenario year 2075 the
average rainfall in monsoon will increase by
about 27% with respect to the base year
which will have severe impacts for
Bangladesh.
In the coastal areas there will be strongerthan-usual backwater effect due to sea level Fig. 2. Projected impacts of sea level rise.
rise induced high oceanic stage, resulting into
retardation of discharge flow, particularly along the confluence points of the major rivers.
Rise in sea level along the coastal belt would not only inundate low-lying areas along the
coast, it would also create a favorable condition for saline waters to overtop the flood
protecting coastal embankments, especially when induced by strong winds (Fig. 2).
Under climate change scenario about 18% of current lowly flooded areas will be
susceptible to higher levels of flooding while about 12 to 16% new areas will be at risk of
varied degrees of inundation. On an average hydrological year, flood prone areas will
increase from about 25% to 39%.
The above mentioned opportunities as well as vulnerabilities prevailing in the coastal
areas called for planned management of land and water resources which could be
possible if the land could be demarcated into different zones on the basis of its
physical and chemical characteristics and used accordingly imposing relevant
regulatory measures for controlling unplanned uses of land resources .
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Why land zoning and how it will impact on land resource management
The zoning concept
Zoning is the demarcation of geographic areas with specific combinations of
properties or features. The kind of features which are chosen and the interpretation of
their different combinations depend on the purpose of the zoning exercise. Zoning is
most often used for research and for planning purposes.
Zoning is a tool, not an aim in itself, and its purpose must therefore be precisely
formulated. A lot of zoning is done without a precise objective in mind and the
outcome will then be little better than nice-looking computer-generated wall paper. In
the present case the broad aim is to elaborate a zoning based on existing information
about current and potential land use in support of decentralized planning. More
precise objectives will be given later on. Three broad kinds of zoning can be
distinguished:
Descriptive zoning, i.e. presenting factual information in a geographic form by
mapping the actual situation in respect to some feature or combination of features,
like the occurrence of current land use types or population densities
Analytical or predictive zoning, which defines land classes by combinations of
physical parameters, expecting that they will predict or explain an important
phenomenon like crop yield or land suitability
Zoning for development planning, zoning may be broadened into integrated multisector zoning by including both physical and socio-economic features. It can be used
to demarcate areas according to ‘best-bet’ options for integrated development and
then becomes a tool for planning and management. This kind of zoning, which is
proposed for the coastal zone, may be termed ‘developmental zoning’ or ‘zoning for
development planning’.
Zoning in support of integrated planning, facilitation or regulation of area
development has only taken place to a very limited extent. An example is the
designation of Export Processing Zones at the country’s sea ports and industrial
blocks in Chittagong and Khulna. The Ministry of Land as an implementing agency
wishes to broaden the scope by compiling existing sectoral information and
consolidating it through developmental zoning. The ultimate aim would be to
formulate integrated development objectives for the coastal areas in accordance with
their (dominant) land use and economic activities, as well as their potentials and
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vulnerability. Hence, the intended outcome is a multi-sector developmental zoning
which can be used as a tool for planning and facilitation of development.
Developmental zoning has to be more than just a description of the current situation
and must account for major underlying ecological and socio-economic factors and
processes which have led to the current situation and which may be important for
future trends and hazards. The approach will therefore take into account the most
important ecological and socio-economic factors which are typical for the coastal
areas.
Although there is broad consensus about the need and purpose of integrated zoning,
there is no complete agreement about the methodology. Most agencies think that
zoning with the administrative entities (Upazilas or Unions) as basic map elements is
most practical, because it can be linked directly with decentralized decision making,
planning and management, which is government’s policy. The more ecologicallyoriented agencies, in particular the Fisheries Department, would prefer more ecosystems based zoning, in order not to loose sight of important spatially distributed
land properties. A compromise ultimately came in the development of Land Zoning
up to Union Level which will combine the use of broad physical and ecological
factors with a Union in focus.
Why developmental zoning and who will use it?
It is Land Ministry’s task to co-operate with line agencies in the elaboration of an
overall strategy and management framework for integrated coastal zone
development. Information about the coastal zone is therefore being compiled,
analyzed and disseminated and tools and methods are generated for strategy
development and planning. Integrated zoning is one of the proposed tools to help
government in planning for optimum, sustainable land use.
In spite of important commonalities the coastal region is a very diverse environment
in terms of physical and environmental conditions, land use, economic opportunities
and risks.
A major strength of zoning is that it helps to assess the potential, limitations and
vulnerabilities of different kinds of land in a systematic way and, by making them
explicit, provides an objective basis to: Assign the land to its best possible uses:
agriculture, livestock, forestry, shrimp culture, nature reserve, industrial
development, etc.; prevent (further) land degradation and restore degraded lands
preserve and protect eco-systems with high ecological and cultural value; prevent or
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resolve conflicts of interest between different land users and line agencies. Policy
makers, planners and implementers at different levels of government will be the
primary target group and zoning must therefore take administrative boundaries into
account.
The zoning will be a tool for government in stimulating, facilitating and regulating
social, economic and environmental development, taking into account the interests of
different groups of stakeholders and socio-economic and environmental potentials
and vulnerabilities. It should allow to make informed choices for investment in
human and physical resources and impose protective regulations where needed. It
should also stimulate government, non-governmental organizations and the private
sector at the local level to rally around common goals and combine their efforts to
attain local development goals.
Possible fields of land zoning
As per directives of the National Land Use Policy and considering urgency of saving
valuable land resources, the following areas will come under the present exercise of
land zoning:
•
•
•
•
•
•
•
•
•
•

Agriculture,
Settlements,
Forest,
Rivers, Irrigation and drainage channels, Ponds, Wetlands;
Roads and Railways,
Commercial and Business Institutions,
Tea and Rubber garden and Horticulture garden,
Coastal Zones,
Charlands and
Others

Methodology of land zoning
The whole land zoning activity will be done through an integrated approach ensuring
the participation of line agencies and local people (Fig. 3). A technical support group
or committee of experienced professionals of different government and nongovernment agencies has been formed to provide hands-on and back-stopping
support to the project zoning experts. The support group will contribute proven
experience in zoning and computerized methods and be knowledgeable about the
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conditions in the coastal zone. They will meet several times during the process to
review on-going work and help in overcoming technical hurdles. It is also
recommended that they will participate in the ground-truthing. The methodology
followed is mentioned below:

Fig. 3. Flow-chart of methodology of land zoning.

Major outputs of land zoning
Through detailed land zoning the following outputs are expected to achieve:
•
•

Upazila-wise detailed land zoning report with map of the coastal area in
different land use classes or clusters each with a specific combination of
physical, environmental, socio-economic situation;
A good typology for each land zones explaining its characteristics in some
detail;
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•
•
•

Assessment of each union in different land use classes.
Development of land use maps for each union covering agriculture, forestry,
fisheries, urban areas, railway, and industries and on other uses.
Formulation of Land Zoning Law and Village Improvement Act.

Expected benefits of land zoning
The socio-economic development of the country mainly depends on sustainable land
and water resource management ensuring its criteria based uses. The economy of the
country is predominately agriculture based which is also largely dependent on
fisheries and other natural resource management. Promoting of high value
agricultural crop production could be a good strategy to reduce and eliminate the
poverty level ensuring sustainable economic growth in the country. Implementation
of land zoning system and land zoning law, strategic development interventions and
people’s awareness on land degradation would help to increase overall crop
production and conservation and enrichment of wetland ecosystem, which
consequently would help to ensure sustainable economic development and food
security in the country.
Qualitative assessment of socio-economic benefits
Through implementation of land zoning system, land zoning law and village
improvement act, the following tangible and intangible benefits could be achieved:
•

•
•
•
•

Optimum and efficient utilization of land resources as per economic land use
patterns (i.e. agriculture, housing and settlements, fisheries, forests, roads and
industries, urban area etc.), which would support diversification of agricultural
crops and help to increase fish production and thus ensure food security for the
people;
Present yield rates of high yielding varieties of paddy and other crops will be
substantially increased as land zoning system will ensure planned and criteriabased uses of land;
Ensuring congenial environment for undertaking more research on crop variety
development, improvement in the production system and post- harvest processing
to ensure quality of the produces;
Protection of agricultural land degradation, conversion of both agricultural and
wetlands to other uses and unplanned farming of land will be protected;
Ensuring quality of both agriculture and fisheries products and their right prices
in the markets;
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•
•
•
•

•
•
•

•
•
•
•
•
•

•

Helping to increase crop productivity and profitability, local natural resource
management, soil fertility status and finally to achieve optimum agricultural crop
yields leading to the development of agri-business in the area;
Cropping patterns as well as cropping intensity will be increased due to shifting
of single cropped land into double cropping and double cropping into triple
cropping;
Help to introduce market and demand driven cropping patterns, inter-cropping,
changes of crop rotation and land-use ratio positively;
Increase awareness of the farmers and local people to use suitable and demand
driven cropping patterns to maintain natural balance of soils and to control
implementation of unplanned projects responsible for agricultural land
degradation;
Helping to identify the potential agricultural land areas as per crop suitability and
their expansion to ensure diversification and promotion of the high value
agricultural crops;
Ensuring storage facilities of agricultural produces, proper transportation and
marketing facilities;
Ensure socio-economic development of local people through generation of more
income related activities, expansion of local job facilities and increase of crop
production which will help to stop migration of local people to town and other
places;
Reduce indiscriminate leasing of common property (Government owned land)
and increase public awareness on land degradation and its future impact;
Protection of historical places and heritage sites and other places of fisheries,
forest and grazing fields having economic values;
Ensure farmer’s knowledge, easy access of poor people and other stakeholders to
land resource management, modern agricultural information and communication
technology helping to achieve self-sufficiency in food;
Ensuring women’s participation in crop production, land management and agribusiness activities etc.;
Strengthening public-private partnership (PPP) through ensuring institutional
development and monitoring system;
Helping to formulate appropriate local level development programs/plans on
short, mid and long term basis following land zoning map of the area;
Help to ensure sound environment, rich ecosystem, enrichment of biodiversity
and adapting action plans for mitigating the challenges of global warming and its
impacts on natural resources in the coastal areas of Bangladesh.
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Introduction
Bangladesh is endowed with a vast area of marine, brackish and inland waters having
great fisheries potential. The fisheries sector in Bangladesh plays an important role in
the national economy in terms of foreign exchange earnings, income generation,
employment and providing nutrition. The country’s fish production increased from
1.37 million tons in 1996-97 to 2.87 million tons in 2009-10. It provides full-time
employment for more than 1.2 million professional fishers and 11 million part-time
fishers, or about 10% of the total population. The fishing communities tend to be
poor is widely recognized and poor fishers in Bangladesh have been disadvantaged
by policies and favored powerful people teasing fishing rights.
Inland fisheries
Fisheries have traditionally been seen as common property resources and fish is a
major source of nutrition for the poors in Bangladesh. However, barriers to the access
of fishers in the management of fisheries resources and over-exploitation by the
relatively wealthier non-fisher population are reducing the options for sustaining the
livelihoods of fishery dependent communities (Hossain et al. 2006). In contrast
demand for fish will continue to grow as annual population rises 1.7% in Bangladesh
(BBS 2007). To meet growing needs the Government of Bangladesh in collaboration
with development partners is identifying co-management approaches and technical
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assistance for improving capture fishery resources management and developing
institutions for maximum production through involving community based
organizations (CBOs). To strengthen the institutions, the WorldFish Center,
Bangladesh office led a number of projects on co-management throughout the
country for the first time, tested pilot and action research study under Community
Based Fisheries Management Phase-1 (CBFM-1, 1997-1999) at 19 sites; CBFM-2
(2001-2007) at 116 sites and Community Based Fisheries Management in South and
Southeast Asia (CBFM-SSEA, 2001-2007) at 7 sites (Thompson et al. 1999 and
2003, Thompson 2004, Dickson 2006, Khan and Middendorp 2006, IFAD 2006,
Khan 2007, Mustafa et al. 2007). The Ministry of Fisheries and Livestock (MoFL)
and Department of Fisheries (DoF) led the Management of Aquatic Ecosystems
through Community Husbandry (MACH, 1998-2008) project at 23 sites and the
Fourth Fisheries Project (FFP, 2000-2006) at 39 sites respectively (Mark 2004,
MACH 2007, Thompson et al. 2007). These co-management approaches (mostly
project based) identified needs and responses through implementation, stakeholder
analysis and consultation, primary data collection on fisheries production and
consumption, and socio-economic analysis.
• Barriers to the access of fishers in the management of fisheries resources and overexploitation by the relatively wealthier non-fisher population are reducing the options
for sustaining the livelihoods of fishery dependent communities.
• To meet growing needs the Government of Bangladesh in collaboration with
development partners is identifying co-management approaches and technical assistance
for improving capture fishery resources management and developing institutions for
maximum production through involving CBOs.

Coastal and marine fisheries
Bangladesh declared an Exclusive Economic Zone (EEZ) of 200 nautical miles (370
km) in 1974. As a result an area of about 166,000 km2 is now under the economic
jurisdiction of the country for exploitation, exploration, conservation and
management of its living and non-living resources. Marine capture fisheries have
expanded massively since the 1980s with the number of boats having risen from
around 17,000 in the late 1980s to 56,000 in 2000 – the number now are unknown
(Huntington et al. 2008). Catches have also risen and at present the coastal and
marine fisheries sector contributes about 17.24% of the countrys’ total fish
production despite a reasonable marine, coastal and brackish water area under EEZ
(DoF 2011). Strategic development of this sector has not been properly implemented.
Rather, because of unplanned and irrational increase in fishing effort, many of the
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coastal and marine fish and shrimp stocks have already declined. As a result, coastal
fishing has become non-remunerative and fisher-folk are getting poorer, thus putting
more and more damaging pressure on the resources.
The importance of Bangladesh’s coastal fisheries resources for the livelihoods and
food security of the poor people is widely acknowledged. The management of these
resources, based upon Marine Fish Act has however, often discouraged fishers and
very negligible effect at sustainable levels of exploitation. Fisheries experts in
Southeast Asia now recognize that fishery cannot be managed effectively without the
cooperation of fishers to make laws and regulations work (Kuperan and Mustapha
1994 and Yamamoto 1994).
There are four major fishing grounds in the Bay. Limited information regarding the
intensity of fishing pressure and the status of exploitation of the coastal resources of
Bangladesh are available (Chowdhury et al. 1979, Khan et al. 1983, Rashid 1983,
Khan et al. 1989, Mustafa 1994, Mustafa and Khan 1993, Mustafa 1999). However,
several resource surveys have been carried out in Bangladesh waters and these
reported that the fisheries resources were still abundant (Khan et al 1983, White and
Khan 1985, Lamboeuf 1987, Khan et al. 1989, Mustafa and Khan 1993).
Artisanal fishing operations in the coastal waters used to be carried out by traditional
crafts until the mid 1960s and the Bangladesh Fisheries Development Corporation
(BFDC) started the process of mechanization of fishing boats by importing and
introducing marine engines. There are different types of gillnet and set bag-net,
trammel net, bottom long-lines, beach seine and many other nets are also used
throughout the coastal waters (Rashid 2001).
Co-management
Traditional centralized management regimes have often failed to address issues such
as resource depletion or conflicts between fisheries and sectors such as industry. Comanagement implies decentralized decision-making which provides opportunities for
partnership arrangements in which all major stakeholders share both responsibility
and authority. Fisheries experts now recognize that resource conflicts can be
diminished and resources better managed when fishers and other resource
stakeholders are more involved and equitably accountable (Pomeroy 1995).
The unequal distribution of wealth and power in rural Bangladesh makes it difficult
for the poorer members of society, including women to access natural resources such
as fisheries. Present review also looked at the integration of coastal resources
management based on the existing literatures in this sector. Integrated coastal
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management (ICM) is an important tool for management of coastal and marine
fisheries resources. It has been adopted in many countries worldwide. This paper
explains how ICM are more effective in the coastal area of the BoB.
Data sources
The study is based on review of articles and assesses of lessons learned from three
key projects on co-management: i) Community-Based Fisheries Management
(CBFM, phase I and II), ii) Management of Aquatic Ecosystems through Community
Husbandry (MACH), and iii) Fourth Fisheries Project (FFP). It also takes into
consideration the output materials from different workshops. This review also draws
on the authors’ personal involvement over the whole period of CBFM
implementation and strong linkage with FFP/MACH, field visits and experience, and
extensive discussions with different stakeholders involved with these three projects.
The study was also undertaken a desk-based review and analysis of the available
secondary information, with a particular focus on the recent artisanal and marine
fisheries information collected by the DoF’s Marine Fisheries Survey Unit in
Chittagong, secondly the DoF information complied by ADB-RETA project. Thirdly,
the interpretation was done at the WorldFish Dhaka office.
Key lessons associated to co-management in inland water fisheries
There are physical, administrative and social variations between projects which have
had a large impact on the achievement of desired objectives. The post-project as well
as outcomes of the three key co-management projects (MACH, CBFM-2 and FFP)
are associated to following common lessons:
•
•
•
•
•

All the projects have established community based organizations
(CBOs/RMOs/FRUG/BMCs) in all the project water bodies and those were
handed over to the community through the DoF,
All the CBOs have been able to establish their access rights in the
government owned water bodies,
In all the water bodies fish sanctuaries have been established and maintained;
but ensuring their sustainability requires steady and intensive effort and
would take time,
All CBOs have rules and by-rules for fisheries management and good
practices but these are not always effectively observed,
Fish production and fisheries productivity has substantially increased in all
sites,

49

•

Non-fisher people local to the project sites have also benefited from the
project interventions.

Most of the lessons learned relates to institutions, governance and effectiveness of
fisheries management and alternative income generating activities. A summary of
common lessons obtained by scrutinizing outcomes of the three co-management
projects is given in Fig. 1.
Summary of lessons learned

MACH
Project

CBFM
Project

FFP

Effective Co-management
takes time

Effective CBFM takes time

Co-management
empowerment

GO-NGO relationship:
Effective and takes time

GO-NGO relationship:
Effective and well defined

GO-NGO relationship: DoF
reluctance to accept NGOs

Staff development is vital

Expectations regarding NGO
capacity were too high

Staff & CBOs Development
is vital

Champion for change
working with all parties

External threats are a strong
limiting factor

Threat from the elite has been
major problem

Play significant role in
resolving problems

Coordination of CBOs is promising
but needs shared trust and compliance

Lease renewal process needs
be pro-poor – DoF to ensure

Stakeholders’ participation is
essential

Local administration needs
convincing of the need of CBFM

DoF participation is essential

Fig. 1. Common lessons learned from community-based management projects.

Where are we after 20 years of CBFM
Since the early 1990s community-based fisheries management (CBFM) has been
promoted as an effective way of maintaining and restoring productivity of inland
water fisheries resources and the CBFM approaches has successfully established
access rights for many poor fishers to aquatic resources from which they were
previously excluded.
The CBFM reveals that transfer of responsibilities have occurred as a result of the
community-management approach, increasing the role of the fishers in the overall
application of the fisheries management. Responsibility for participatory monitoring
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of CBOs has enabled fishers’ to defend their legal rights to protect water bodies from
traditional lease holders. The CBFM has provided compelling evidence that
community-based management approaches aimed at the poor and vulnerable are
effective in a wide range of different inland water body types in Bangladesh. The
CBFM has had a large policy impact in Bangladesh to improve fisheries
management. Mustafa and Halls (2006) concluded that future or ongoing activities
might include some form of experimentation and/or adaptive approaches to
community-based management to help identify which interventions are most
significant in improving fisheries management performance. Thompson (2004)
reported that fishing communities have demonstrated that they can be responsible for
fisheries and can improve their management, given the right institutional recognition
and support. Halls and Mustafa (2006) considered the technical performance of
fisheries management at 120 water bodies under CBFM and the results indicate that
the CBFM approach in Bangladesh works in respect of improving or sustaining
production, fish abundance and biodiversity. CBFM initiative has developed a series
of fisheries management approaches for ensuring equitable access to fisheries
resources for CBOs (DFID 2010). Gazi and Barr (2006) investigated the livelihoods
impact at water body level under CFFM-2 and the results show that the involvement
with CBFM-2, makes community households less dependent on exploitative money
lending and more likely to be considered as credit worthy by conventional and
informal sources of finance. The impact study demonstrated changes in opinion and
awareness of CBFM amongst policymakers from government institutions and others
(26 experts concept) working in community-based management. Inland fisheries
management reveals that the basic concepts of CBFM and a positive opinion of this
approach, considering it a way forward for inland fisheries management in
Bangladesh (Pemsl et al. 2008).
Regional and national CBO networks
A regional networking system has been introduced to encourage lesson sharing
between CBOs. This has proved to be a popular development, and has lead to the
election of regional committees with financial contributions from member CBOs
towards their administrative costs. The CBOs would then establish sustainable
fisheries practices such as creating fish sanctuaries, restoring habitats and
reintroducing endangered species. Moving management responsibility to CBOs
would in turn improve the condition of fisheries because the fishers would have a
sense of ownership and hence protect the resources.
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CBO sustainability
The major challenge that any project faces, operating in complex rural societies, is
ensuring that the key institutions, in this case the CBOs, are sustainable. There are
many examples of failure, where CBOs soon collapse once support is discontinued or
the original pro-poor aims of CBOs are overtaken by local politics.
Why should co-management work?
Devolving management responsibility to fisher communities is anticipated to
improve management performance because:
i.
ii.
iii.
iv.

Fishers have a sense of ownership over the resource encouraging more
responsible exploitation;
Appropriate interventions and activities can be selected and implemented by
the community according to local ecological and institutional conditions;
Compliance with rules should be greater through greater perceived legitimacy
and peer pressure (self-regulation).
Evidence that management performance is better under community-based
approaches is, however, scare and largely anecdotal. Policy makers are
therefore often sceptical about these claims.

What need to be done towards coastal and marine fisheries for ICM
Traditionally coastal fisheries were the domain of low caste Hindus, a culturally
distinct group. However, in recent decades, more and more landless and unemployed
Muslim farmers have taken up fishing as an occupation. Management of coastal
fisheries has virtually gone uncontrolled over the decades except some limited
interventions. In the absence of any effective management programme for sustainable
use of fisheries resources the fishers’ adopt destructive fishing practices that limits
the fishery’s regenerative capacity – recruitment overfishing. DoF has a management
programme but this is in fact ineffective for several reasons – principally institutional
weakness. The marine fisheries sub-strategy has recognized some guidelines for
management under the ‘Marine Fisheries Ordinance 1983’ (MFO). Following this the
management responsibility has been allocated to the DoF officers of the coastal
districts. But in absence of technically qualified manpower at field level the
decentralization effort has almost failed to bring any meaningful gain.
The declining trend of catch from small mesh gillnet vessel targeting hilsa, skipkack
tuna and mackerel is alarming when compared to 650 kg/day/boat in 2001-02 to less
than 100 kg/boat/day in 2005-06 (Huntington et al. 2008). Besides, on target species
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of the large mesh gill net – the Indian salmon, Polynemous indicus is now critically
endangered in Bangladesh waters. Simultaneously, the catch rates of more valuable
demersal species such as croakers, pomfrets has declined against a gain in less
valuable small species – Bombay duck, small shrimp, anchovies etc.
Management of marine fisheries is mostly focused on industrial trawl fishery sector
and no management of artisanal small-scale fisheries sector which operate throughout
the coastal areas. The licensing initiative limits the DoF to bring all vessels under
licensing system. Besides inter-agency management needs to be strengthened for
enforcement of regulatory measures in the coastal waters. In the absence of staff
capacity there is an insufficient regulatory framework on Monitoring Control and
Surveillance (MCS) activities and less monitoring on fishers’ compliance with
harvest limits and other fisheries rules.
• Management of coastal fisheries has virtually gone uncontrolled over the decades
except some limited interventions.
• DoF has a management programme but this is in fact ineffective for several reasons –
principally institutional weakness.
• In the absence of staff capacity there is an insufficient regulatory framework on MCS
activities and less monitoring on fishers’ compliance with harvest limits and other
fisheries rules.
• Inter-agency management needs to be strengthened for enforcement of regulatory
measures in the coastal waters.

One of the challenges to coastal fisheries management is the potential contribution of
decentralized co-management. In the inland fisheries sector the community based
fisheries management (CBFM) has been proved to be a very successful approach is
essentially an ecosystem based approach; it has been well captured in the inland
Capture Fisheries Sub-strategy 2006 and this is also recognized as an appropriate
approach by the ‘Marine Fisheries Sector Sub-Strategy’ 2006 (Huntington et al.
2008).
Conclusions
The fishers in coastal regions are able to access the fisheries resources, so their main
motivation for carrying out ICM activities is the prospect that they will result in an
enhanced and more sustainable fishery. However, costal areas are vast water bodies
and fish move around – the benefits are likely to be greater if many more
communities manage their fishery in a similar way and conversely they will be
unhappy if they are the only who are carrying out these actions. So, community and
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fishers’ involvement in local area management should be facilitated through the
development of co-management mechanisms appropriate to the local conditions as
well regional prospect.
FAO reported that the most sufferer of this is the small-scale fisher community and
thus declining the near shore resources very quickly all around the world and
Bangladesh is not an exception that has been discussed and agreed with the high level
policy and political forum in 1997. It is very important to adopt an ICM approach;
and followed by an envisioned program in the longer-term sustainable use of the
resources so that this can sustain the livelihood potential and food security for the
generations to come, when detailed and new knowledge become available.
In view of the above a prioritized action plan is urgently needed; without which, the
future of the marine and coastal fisheries in Bangladesh is greatly uncertain.
Following the policy and strategic guidelines the interest and access of the traditional
artisanal fishers should be looked into as a priority; The small-scale fisheries need to
be supported with institutional programs – the community based ecosystem
management; and a review is necessary to ICM systems that would be made in
support to the sentiment expressed in the policy document in favor of the small-scale
sector and as such more deeper waters, as far as they can chase, should be allocated
to them provided the fishing methods are selective. This would strengthen regulation
of the marine fishery, addressing the empowerment of the poor fishers.
Way forward
•
•

•

•

Government agencies (BFRI and DoF) experience gives an opportunity to
take a leading role in promoting fisheries co-management in the coastal and
marine fisheries, but needs coordination among agencies.
Sustainability requires resources – productive coastal fisheries are the
incentive for users. Involvement of government agencies from start to end is
necessary for smooth transfer of the mainstreaming link between the coastal
community and the local admin.
Coordination is essential - co-management arrangements should adjust to
local needs, e.g. to address pollution linking with industry and DoE; or to
address low flows in estuary and loss of navigability and connectivity linking
with BWDB/ WARPO (MoWR).
The strategic objectives for coastal fisheries should include coastal fisheries
sector planning and management should be participatory, consultative and
transparent.
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•
•
•

CBFM approach would be tailored to fit with coastal community given the
characteristics of the fishery, the ecosystem and the community to adapt
with.
Transparent policy and administrative mechanisms need to be there to
establish sustainable fishing rights over the fishing ground.
An effective network of CBOs should be established within a national ICM
programme.
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Introduction
The Sundarbans is the largest single block of tidal halophytic mangrove forest in the
world with a total area of 7,620 km2 where 4,143 km2 is land; 1,874 km2 is rivers,
streams and canals; and 1,603 km2 is marine zone. These water areas support a total
of 425 species of recorded fauna where fish comprise 150 and shrimp 24 species. It is
also noted that 90% of commercial fish and 35% of all fish in the Bay of Bengal rely
on that area as a nursery for their young life stages (Kamal 1999). The stock of fish in
that area has been estimated at 2.9-3.7 t/km2 that contributes around 5% of the total
fish harvest of Bangladesh and the value of that sector has been estimated at US$
209.9 million (US$ 46,083/km) (Kamal 1999).
Over 3.5 million (Hoq 2007) people live within 20 km boundary of the Sundarban
Reserved Forest (SRF) and are directly or indirectly dependent on its fisheries
resources of the SRF (Swapan and Gavin 2011). Several stresses like under-size and
over-fishing; increasing population and market demand; habitat destruction due to
embankments and sluice gates; pollution due to untreated agricultural effluents; and
social and environmental conflicts are depleting the fisheries resources and therefore
challenging the sustainability of the fishers’ livelihood.
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Lack of detail knowledge regarding linkages between the livelihoods and different
ecosystems, particularly the specific flows of benefits generated to local livelihoods
from coastal and marine ecosystems and how these are changing are one of the key
issues in the coastal areas of Bangladesh. The study aims to follow this holistic
interpretation of livelihoods that has important implications in understanding the
relationship between coastal fishers and the ecosystems in which they live and on
which they depend for at least part of their living. Various assets, vulnerability
contexts, structures and processes (i.e., organization, policies and regulations),
livelihood strategies and outcomes of the Sundarbans surrounding coastal fishers are
explained in this study following the Department for International Development
(DFID) based Sustainable Livelihood Approach (SLA) framework (Fig. 1) with a
view to supplement an Integrated Coastal Management (ICM) plan and processes.
H - Human capital
N - Natural capital
F – Financial capital
P – Physical capital
S – Social capital

Livelihood
Assets
Influence
& Access
Vulnerability
Context

Transforming
structure and
Processes

Livelihood
Strategies

Livelihood
Outcomes

Fig. 1. Sustainable Livelihoods framework (Source: DFID 2002).

Assets
Human: Human settlement is not permitted inside the SRF. However, over 3.5
million people live within 20 km from the boundary of the SRF, generally treated as
impact zone (here after mentioned as IZ), and dependent on the fisheries resources. A
seasonal winter fishery of Dubla Island operates inside this SRF, consisting of about
30,000 fishermen and associated people. Male-female ratio of the fishers is 80:20 and
90:10 in the IZ and Dubla respectively where social and religious customs limit the
involvement of females in fishing. Among them around 85:15 and 55:45 is MuslimHindu in IZ and Dubla respectively. There is no ethnic minority in these areas. Most
fishermen (80%) are of the age between 16 and 45. Children involvement is around
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6.67% in IZ and more than 16% in Dubla to avoid the harvested share and minimize
expenses. Family sizes range from 4 to 10, with the largest group (60%) having 5-6
people. Around 50% are illiterate, 35% has attended in primary school and 5% in
secondary school. Anon. (2001) estimated around 80% of adult fry collectors as
functionally illiterate. In addition to different types of fishing, they are experienced in
paddy cultivation, shrimp culture, labor, Golpata (Nipa sp.) cutting, wood wafer, boat
riding, boat and net repairing and rickshaw pulling.
• There is no ethnic minority in these areas.
• In addition to fishing, coastal dwellers are experienced in paddy cultivation, shrimp
culture, labor, Golpata (Nipa sp.) cutting, wood wafer, boat riding, boat and net
repairing and rickshaw pulling.
• Every family got 1-3 drag nets and one set bag net for shrimp fry collection and a few
percent have their own gill net, shore net and stick-hooks for fishing.

Physical: A major portion of the IZ fishers are landless. About 86% of the total fry
collectors are landless by Government definition (Anon. 2001). Embankments
parallel to the river constructed by the Bangladesh Water Development Board are
mostly used as road network and temporary settlements of poor-migrant fishers.
Every family had one to three drag nets and one set bag net (SBN) for shrimp fry
collection and a few percent have their own nets like gill net, shore net and stick
hooks for other fishing. Access to information is also very limited. Most popular
transport vehicle is rickshaw-van and motorcycle during winter and boat in summer.
Electricity facility is very limited. Drinking water is obtained mostly from reserved
pond, with few from tube wells and stored rain water. A very limited number of
cyclone shelters, schools and mosques are available in the IZ area. In addition to
permanent settlements, IZ lands are mostly occupied for paddy cultivation and
shrimp culture alternatively according to season. Dubla is located inside the SRF
having a fish landing station, fish drying yards with temporary settlements.
Social and financial: There is no well-established fishers’ association in the IZ as
fishers are migrated and unwilling to be the spokesmen for the community. A number
of associations (both formal and informal), however, exit and dominated mostly by
local fish dealers, traders and money lenders that focuses on credit program and
therefore, oblige the poor fishers in continuous debt. Most of the fishers are
dependent on the fish dealers, traders and money lenders for the access of gear, boat
and money (even daily expenses). One third of the population has an average per
capita income of only US$ 95.31, whereas the poverty threshold income is US$ 132
and about 86% of the total fry collectors are landless by Government’s definition
(Anon. 2001).

60

Natural: Natural assets indicate the natural resource stocks from which resource
flows and services useful for livelihoods are derived. IZ fishermen’s major asset is
the SRF, which forming an ideal mangrove ecosystem, supports a large group of fish,
shrimp, edible crab, various larvae and also supplies food and cash to the coastal
communities. Adjacent rivers along with tidally inundated brackishwater and
cultivable land are also a supporting asset for the IZ community.
Vulnerability contexts
Fish stock, exploitation trend and contextual issues: Status of fisheries resources
has been reported in many reports (Forest department), monograph or books (Rouf
and Jensen 2001; Hoq 2008) and scientific articles (Hoq 2003 and 2007) based on the
records maintained by the Forest department (the sole responsible authority). These
records express the exploitation rate according to various fish-groups instead of
individual species and therefore, effective for only revenue collection instead of
understanding the species-wise fish exploitation trend. An example of five years
(2000-2005) average fish extraction based on the forest department data is shown in
Fig. 2. This data base may express a general view but convoluted for the fisheries
management. Hussain and Acharya (1994) quantified the fisheries resources in the
SRF water body, which support 27 families and 53 species of pelagic fish, 49
families and 124 species of demersal fish, 5 families and 24 species of shrimps, 3
families and 7 species of crabs, 2 species of gastropods, 6 species of pelecypods, 8
species of locust lobster and 1 family and 3 species of turtles.
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Fig. 2. Average fish extraction per year from the SRF (2000-2005).
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In addition, Rouf (2001) and Hoq (2008) have provided a detail list of the available
species. Recording of all those species-wise exploitation of quantity may not be
feasible but economically and ecologically important species such as Seabass – Lates
calcarifer, Fatty catfish – Pangasius pangasius, Mud crab – Scylla serrata, Giant
freshwater prawn – Macrobrachium rosenbergii, White Grunter – Pomadasys hasta,
Estuarine Cat fish – Plotosus canius, Silver Jew fish – Johnius argentatus, Hilsa Tenualosa ilisha, Tiger prawn fry – Penaeus monodon needs to be considered for
species-wise recording. Rouf (2001), cross checked the record between the Forest
Department (FD) and Bangladesh Fisheries Development Corporation (BFDC)
landing station, where a major portion of the SRF fishes are landed. The author
noticed significantly higher quantity of Hilsa landing in the BFDC station as
compared to the FD records and therefore the record keeping by the FD is
questionable. Hoq (2007) also commented on the quality of the FD records.
Chantarasri (1994) and Smith (1995) estimated the population parameters and
optimum yield of some commercially important fish species in the SRF (Table 1)
based on one year comprehensive data during the early 90s and since then, there is no
study on the fish stocks of the SRF. Assessing stocks and their maximum sustainable
yield (MSY) are highly required to estimate a total allowable catch in managing and
conserving the fisheries resources of a water body. Near-shore fishing areas
especially, north-east sides of the SRF are believed to be over-exploited and the
reason for this is extensive use of destructive set bag nets for shrimp post-larvae (PL)
collection.
Table 1. Exploitation status of the fisheries resources in the Sundarbans reserve forest
Exploitation
level

Species

Tenualosa ilisha
Over exploited Pangasius pangasius
Plotossus canius
Scylla serrata
Penaeus monodon fry*
Fully exploited Lates calcarifer
Pomadasys hasta
Optimum
Johnius argentatus
Macrobrachium
rosenbergii
Penaeus monodon
Under
Oyster
exploited
Gastropod

Yield
(tons)
762
135
141
375
1,453 million
150
232
548
274
180
3000
35

* in numbers; Source: Chantarasri (1994) and Smith (1995)

Exploitation
rate
0.41
0.42
0.36
0.35
0.40
0.47
0.30

MSY
(tons)
523
92
92
283
672 million
160
457
593
711
226
6000
113
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Most of the fish stocks in the SRF are treated as ‘straddling stock’ (Pena 1994) as
they spent only part of their life in the SRF. Most species spawn outside the SRF,
either in the open sea (e.g. L. calcarifer) or upstream (e.g. T. ilisha) (Smith 1995).
Stock management requires control over the entire life-cycle of a fish species.
Fishing systems and conflicts: A total of about 14 kinds of gears are operating in the
SRF. Gears operating in percentages are shown in Fig. 3. Operated drag nets (DN) is
not included on the Fig. 3 and the number is 99.920. Most commonly used gears are
SBNs and DNs where the SBN is used by male and the DN (for shrimp PL
collection) by children and women. There is also practice of using estuarine set bag
net (ESBN) and destructive poisoning for fishing that are not shown in the Fig. 3.
Fishing is permitted inside the SRF except the declared 18 canals (khals) and three
wild life sanctuaries. Among the rest area, most of the fishing observed in the upper
shore area particularly in the north-eastern side of the SRF. Two kinds of boats are
operated in the SRF for fishing where the fishers use non-motorized boats and the
traders use motorized boats. Fishers need to have boat license certificate (BLC) and
entry permit to enter the SRF. Extra payment for BLC and permit, as well as the
illegal wood resource extraction by fishers are very common in this fishing process
(Rouf and Jensen 2001).

SBN

39.4

Crab hooks & lines

10.6

Stick hook

2.0

Hooks & lines

3.9

Gear type

Set bag net

17.7

Cast net
Otter gill net

17.0
0.0

Canal gill net
Pangas gill net

1.3
0.2

Hilsa gill net

3.0

Gill net
Shore seine net

2.5
0.2

Shore net

2.2

0.0

10.0

20.0
30.0
40.0
Percent of gear operated

Fig. 3. Percentages of gear operates in the SRF
Source: Modified from Hoq (2008), Chantarasri (1994).

50.0
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Fishing requires investment of money that mostly comes from the local traders
followed by the local dealers, money lenders/whole-sellers, and bank. Bank provides
loan to whole seller with 10-13% interest per year, which becomes 15-20% when
money flows from the whole seller to dealer and 20-25% from the local dealers to
local traders. The fishers finally, take the loan with an interest of 10-15% per month
instead of per year from the local traders. Loan with that high interest rate is one of
the major threats for the SRF fishers that keep them in continuous debt and obliged to
fishing. In addition, the fishers who fish (usually for one week) inside the SRF need
to receive food and ice as well as transport the fish catch in every day and thereby
dependent on local traders/dealers motor boat. Money lenders and whole-sellers
control their fish marketing channel with this money flow system. Therefore,
bargaining opportunity of fishers for the fish price is very little. This dependency is
more sever for the migrated fishers who are accommodated or sheltered by the local
traders or dealers.
Environmental issues: Catastrophic events like natural disaster, particularly cyclone,
tidal waves and floods are very common and severe threat for the SRF surrounding
communities. In the recent past, the cyclones SIDR and AILA jeopardized the
fishers’ future (Paul and Vogl 2011). Water logging, increasing salinity intrusions,
shrimp aquaculture also influenced the livelihood of the SRF communities. The
disruption of floodplain dynamics for previously constructed embankments has led to
water logging of fields and river bed siltation (Finan et al. 2001). Horizontal
unplanned expansion of shrimp farming in the IZ areas increased soil salinity through
saline water seepage and therefore causing decline of soil fertility and local
vegetation (paddy yield) and ultimately posing threats to the marginal peoples. Hoq
(2008) showed that paddy growing areas have declined around 1.5-4 times by three
years due to the expansion of shrimp aquaculture in Shatkhira, Khulna and Bagerhat
districts. In addition, acidification of soil is also a threat to the IZ people’s livelihood.
These environmental issues in the IZ area play a significant role to turn people,
especially the marginal people, for fishing in the SRF. A four-year forecast on the
yield of the Sundarbans fisheries (based on the landed data) shows a marked decline
of the white fish, crab (S. serrata), shrimp and crab residuals and Penaeus monodon
larvae (Hoq 2007) and believed to be over-exploited especially in the near-shore zone
of the SRF (Chantarasri 1994, Rouf 2001). Aquaculture is a growing industry in IZ
areas that partially relies on natural fish larvae and significantly damaging the
biodiversity (Paul and Vogl 2011). For every single shrimp PL collected from the
wild, about 12-551 PL of other shrimp, 5-152 PL of fin-fish, and 26-1636 PL of other
macro-zooplankton are destroyed (Hoq et al. 2001). This PL collection is causing
damages to the fish nursery grounds, newly planted mangroves and ultimately the
biodiversity. The Government and development organizations are also becoming
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increasingly concerned about the ‘negative environmental externalities’ of shrimp
farming and PL collection (Chowdhuri 2001).
Structure and processes
Structure represents the organizations (both public and private) whereas processes
represent policies, legislations and institutions. SRF fishers however, live in the IZ
areas, the structure and processes of the SRF play an important role on their
livelihood.
Forest department (FD) is empowered to manage the SRF including near-shore 20
km of marine water where newly proposed Aquatic Resource Division (ARD) is
particularly responsible for fisheries management. The FD has 16 entry stations that
control the collection of tolls, taxes, and revenue for fishing boats, fishermen and
fishery products. There are few regulations (see detail in Anon 2001) for fisheries
like permanent closing of 18 canal; ban on crab fishing from December to February;
ban on P. pungasius, P. canius, L. calcarifer, M. rosenbergii, and S. serrata from 1st
May to 30th June; prohibited fishing in three declared wildlife sanctuaries; and illegal
to placing net and stringing rope across a canal or river-way. Patrolling and
regulation enforcing capacity of the FD is inadequate. The FD however, proposed
new management regulations for 17 fisheries (Hoq 2007). The implication of these
policies and regulations as well as the institutional assertiveness is weak, so huge gap
exists in enforcement. Access of fishers to SRF is common with the condition of
having BLC and fishing permit (PT). BLC is issued for one year and PT for one week
(exception in dry fishery) with a minimum range of fees (for detail see Anon 2001).
Other public agencies such as District administration, Fisheries department,
Bangladesh Navy and Coast guard, Mongla Port Harbour Authority, Bangladesh
Water Development Board, Bangladesh Parjatan Corporation are also involved in
various capacities to manage and regulate the SRF as well as the IZ. Capacities of
these public agencies are not sufficient enough to reach in the IZ areas and therefore,
the access is very limited. Few among many NGOs are also working in the IZ areas.
In addition to the credit program, cyclone shelter buildup, social awareness and
educational capacity building and training are the major activities of the NGOs and
are dependent on the donor’s support.
Livelihood strategies and outcome
Most of the fishers in IZ are landless, migrated from other areas, having no capital
and facing insufficient income opportunity and therefore dependent on the nearby
common property resources. These resources include the river embankment
surrounding areas for settlement and the adjacent river particularly inside the SRF
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rivers for fishing. Fishing in these rivers (particularly inside the SRF rivers) requires
investment for BLC, PT, fishing tools (gear and boat), regular ice and fish
transporting facility. The IZ fishers therefore, take loan from the money investors or
lenders even with high interest rate to get the access of the required investment for
fishing. This overdependence on money lenders including disproportionate benefit
distribution keep the fishers in continuous debt and influence even their children to
involve in fishing activities and hence living as an illiterate generation.
In addition to fishing, fishers take loan from the money lenders during various shocks
like illness as well as any financial, social and natural crises. Social conflicts are
settled through dialogue and negotiation in presence of the money lenders or village
leaders. The fishers take meal twice in a day that covers rice with pulses or
vegetables. The meal become once per day during the lean period (August-October).
In this period, fishers participate in day laboring, van or rickshaw pulling, boat or
gear repairing etc (Rouf and Islam 2004).
The livelihood strategies of the fishers following their assets, vulnerability contexts,
institutional or organizational processes bring various outcomes. The IZ areas are
treated as a desert in the delta (Swapan and Gavin 2011) where fishing in the rivers
around the SRF is the major and convenient employment for the marginal peoples.
This fishing activity at least generates income, improves assets, food security and
well-being at a minimum level for a short period. The level of the practices however,
severely undermines the natural resources and increases more vulnerability.
Conclusions
The existing livelihood of the SRF fishing community can hardly cope with and
recover from stresses, maintain its capabilities and assets. The livelihood strategies
moreover, severely undermine the natural (particularly fisheries) resources and
therefore generate an unsustainable livelihood. Management systems of the SRF,
regular assessment of the fish stock, land use and its management, over-dependency
of fishers on the money lenders, alternative employment and capacity buildup
training needs to emphasize within the purview of integrated coastal management
(ICM) to enhance the livelihood pattern of the fishing community.
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Introduction
Though regulated and managed by the same Forest Act, yet the Sundarbans is
entirely different from the rest of the forests of Bangladesh. It is a tidal influenced
mangrove forest and world heritage site. Its trees, herbs and shrubs are unique in its
type. The Sundarbans is regarded as the largest carbon reserve of Bangladesh. The
major resources of this mangrove forest are wood, thatching leaves, honey, wax,
fish/shrimp and wildlife. Livelihoods of the people living nearby the Sundarbans are
dependent on the exploitation of those forest resources. Govt. provides permission for
the exploitation of those resources after paying proper taxes. Major livelihoods of the
coastal people are agriculture, fishing and exploitation of other forest resources. Tidal
influenced flat lands nearby the forests are predominantly used for agricultural
purposes and people lives nearby the forest. There always arise conflicts among the
land users, forest users, water users and the management authority.
The Sundarbans is a natural disaster prone area and people living nearby the forest
are very poor and have got a very low standard of livelihood. At the event of any
natural disaster the poor coastal people always face serious economic set back and
hardship and are left with no options rather than exploit more and more forest
resources and earn their daily bread and butter.
* Original paper was in Bangla later translated into English
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Increased frequency and intensity of natural disaster due to climate change, global
warming and consequent sea level rise, intrusion of salt water into the upstream
areas, increased salinization of soil and water the traditional livelihoods of the poor
coastal people are seriously affected. In addition, due to increased salinity intrusion
and horizontal expansion of salt water shrimp farming even in the upstream good rice
lands, the cattle-heads pasture lands are diminishing alarmingly, which was once a
good means of livelihood for the poor coastal people.
Besides, due to unwise planning and use of lands and other anthropogenic activities
livelihoods of the coastal people are negatively affected. For example during 1960s
the East Pakistan Water and Polder Development Authority constructed innumerable
numbers of polders, coastal embankments along various coastal rivers to protect
cereal crops and lives. The main aim was to protect 1.33 million ha of land from
saline water intrusion. But because of faulty and unwise planning these embanked
structures are now hindering water movement and have become heavens for salt
water shrimp farming (ghers). As a result fertile silts are now piling up in the rivers
rather than dispersing into the floodplains, freshwater flow is decreasing and
geography of the coastal and mangrove forests are changing dramatically, which are
ultimately affecting the livelihoods of the coastal dwellers.
Present socio-economic scenario
Because of the above situation more and more resources of the Sundarbans are being
exploited, in fact, over-exploited both legally and illegally. Moreover, piracy is also
increasing in the Sundarbans. Coastal poor are increasingly harvesting shrimp postlarvae, destroying fish stocks by poisoning in search of livelihoods. Besides, natural
aforestation is being greatly hampered due to increased exploitation of floating fruits
of the mangrove flora by the coastal poors. Ever increasing unregulated and
horizontal expansion of salt water shrimp farming is destroying non-saline good rice
lands, indispensable pasture lands and overall ecosystem of the coastal area. All these
activities are creating imbalance, unrest within the once peace loving coastal society
through displacement/migration of rural work forces to urban areas, imbalance of
traditional women work force in rice farming and house-hold poultry and cattle heads
firming.
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Alternate income generating activities (AIGAs) vis-a-vis lowering
dependency on the mangroves
From the experience of centuries the poor coastal dwellers realized that they cannot
attain a just and sustainable livelihoods depending only on the exploitation of
resources of the mangroves. Lasting and increased poverty in the coastal areas reflect
the depth of the situation. Dependency on the resources of the mangroves cannot be
changed or dramatically reduced overnight. But this can gradually be achieved
through various alternate employment opportunities in various AIGAs.
How to improve livelihoods
The following options are seen as the possible means of increased sustainable
livelihoods:
•
•
•
•
•
•
•
•
•

Farming of salt-tolerant varieties of paddy,
Clear zonation for rice and shrimp farming areas depending on soil and water
salinity,
Intensification of shrimp farming technology rather than horizontal expansion of
shrimp areas,
Increased farming of freshwater fish/prawn in water-logged areas and farming of
vegetables on floating but decomposed water hyacinth compost,
Increased farming of non-traditional agricultural produces, viz. water melon,
other non-traditional seasonal vegetables, fruits etc. depending on the soil water
quality,
Introduction of commercial poultry and cattle farming,
Imposing of complete restriction on unregulated and unabated shrimp post-larvae
exploitation from the wild sources,
Increased use of improved and scientific methods in fishing, fish harvesting and
aquaculture and use of improved post-harvest technology.
Not only honey extraction from the wild source but additional improved
aviculture in the mangroves.

Government input to AIGAs
For improved livelihood two important factors are responsible: employment and
reduction of life expenditures. Govt. should take responsibility and play the major
role of helping for the improvement of the livelihoods of these poor coastal people
who are dependent on the mangroves. Govt. should primarily ensure the followings:
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•
•
•
•
•
•
•

Infrastructure improvement in the coastal areas
Firm social security and gradually expand its sphere
Power supply to the coastal areas
Food, potable water, education, shelter and primary health care security
Planned family and family welfare
Natural disaster management and risk reduction, and
Easy microcredit opportunities.

Employment opportunities
The following alternate employment opportunities, other than dependence on the
forest resources, are primarily suited to the coastal dwellers:
•
•
•

Production of various value added products (VAPs) and non-traditional items
using the available natural resources; viz. pickles and biscuits from Keora;
various VAPs of honey; mats and baskets from ‘mele’ leaves, etc.
Establishment of ice plants and cold storages for processing and better handling
of fish, prawn/shrimp
Establishment of poultry and dairy in commercial scales, production of
pasteurized milk, various milk products and meat.

Besides, Govt. can introduce low-interest microcredit especially for the coastal poors
for small-scale cottage industries. In addition the Govt. can improve the market
channels, roads and electricity distribution lines for better production and marketing
of their products.
As the coastal people are the primary victims of the climate change, i.e. increased
frequency and intensity of natural disasters, sea level rise hence a significant portion
of the national and international climate fund should be earmarked only for the
coastal areas. For improved power generation and supply in the coastal areas the
Govt. can introduce solar power and wind mills in those areas.
• Alternate employment opportunities in production of various VAPs and non-traditional
items using the available natural resources, establishment of ice plants and cold
storages for processing and better handling of fish, prawn/shrimp, and poultry and
dairy in commercial scales, production of pasteurized milk, various milk products and
meat can improve the livelihoods of coastal dwellers.
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Reduction in expenditures
Standard and quality of life is an index of balance between income and expenditures.
Govt. can help to reduce expenditures of the poor coastal people through the
following programs which can help increase net income and reduce expenditures:
•
•
•
•
•
•

Introduce family/social allowance, food allowance, job assurance, etc.
Ensure food security especially for the coastal areas, as these areas are disaster
prone.
Ensure round the year availability of fresh water for agriculture and potable water
for drinking – if necessary, through program of storage and preservation of
rainwater.
Establishment of disaster-proof sustainable housing structures instead of relieforiented help in the event of a disaster.
Ensure health and nutrition security, planned family welfare, and
Introduction of family/individual easy low-interest micro credits.

If Govt. introduces these sorts of programmes there would be new employment
opportunities and cost of living would be reduced for the coastal people.
Social capital mobilization
Local government, i.e. the Union Parishad can help and play a major role in social
capital mobilization for the coastal people in the following processes:
•
•
•
•

Khas lands, i.e. the floodplains outside the flood protection embankments could
be leased to local groups on community-tenure basis for increasing agricultural
produce and social capital mobilization.
Dairy, poultry, fish processing, cold storages and other agro-based small and
cottage industries could be established through cooperatives.
Under a proper management act/approach a part of the revenue/tax earned from
the mangrove forests can be spent only for coastal micro credits and social
capital mobilization.
Fruit, tree and medicinal plants can be farmed by coastal people nearby their
homesteads on a community basis which also expedite community capital
mobilization.

72

Conclusions
In spite of the increased intensity and frequency of climate change and sea level rise
consequences the major causes of coastal poverty are man-made, i.e. due to class
conflicts, conflicts of various interest groups, misrules, class struggle, illiteracy,
access to primary health care and family planning, etc. Recent disasters of Sidr and
Aila reflected that the affect of Aila of category 1 was more severe and pronounced
on the coastal poors than the Sidr of category 4. Unplanned shrimp farming in
1,08,000 ha coastal area is mainly blamed for the after effect of Aila.
In the amendments of Forest Act of 1927 there is though mention of conservation and
sustenance of the mangrove forests, but it is not elaborated how this could be
achieved. Examples of Malaysia, Papua New Guinea, Congo, Brazil and Kenya
reflects that with such kind of amendments of their Forest Acts their rainforests were
destroyed and turned into soybean, palm farms and detrimental Acacia were planted.
Similarly in our country zoning system and ecologically critical areas (ECAs) are
being demarcated in and the Subdarbans. But it is not clear to what extent these will
be imposed and implemented. Time will tell whether these would do any good to the
mangrove and the coastal poors or worsen the situation more in the coming days.
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Introduction
The tropical coasts have attracted interests of many marine biologists owing to its
biological and ecological values in the social and economic development of
Bangladesh and its considerable roles in the regional ecological balance (Damodaran
2006). The increased and concentrated use of coastal resources will led to various
conflicts, such as destruction/degradation of coastal environment and ecosystem,
competition with more indigenous/grass root users of the coastal resources for
fishing, marine transportation etc. (Fujiwara and Ekada 1990, Wong 1998). In order
to protect our marine resources, understanding the mechanisms of good governance
of these coastal systems has become a key management goal (Collado-Vides et al.
2007).
The fundamental importance is on the differentiation of the grass root or local
peoples into specific groups on the basis of age, gender, disability, or current
occupation is a useful starting point. The old have very specific needs and
aspirations, they are likely to be more cautious but also more experienced than the
young. They are likely to have a good knowledge about what has worked in the past,
how current plans have evolved and what the potential threats are to management
challenges. Men and women often have very different needs and aspirations
concerning their livelihoods (Graham et al. 2003, Enerson and Morrow 1988)
especially where women are culturally hidden from large parts of wider society. If
the role and potential of women could be fully realized in the change process then

74

gender issues need to be mainstreamed in the national process. For them to be fully
included it is necessary to understand the specific characteristics of women’s
contribution to the rural economy, the complexity of their role, and constraints that
they face in developing and sustaining coastal management and livelihood activities
(Booth and Protais 1999). Although coastal areas governed by indigenous/grass root
people and local communities have in existence for hundreds or even thousands of
years, their recognition by national governments and their inclusion within national
systems is a recent phenomenon (Hockings et al. 2006), which deserves particular
attention. Because the relevant grass root peoples and/or local communities are
closely concerned about the relevant ecosystems usually being related to them
culturally (e.g. because of their values as sacred areas) they support their livelihoods,
they are their traditional territories under customary law. Such grass root/indigenous
peoples and/or local communities should be the major players in decision making and
implementation of decisions on the management of the ecosystems at stake, implying
that they possess an institutional exercising authority and responsibility and capable
of enforcing regulations. The coastal and marine resources management is briefly
reviewed in this paper focusing how the management could be integrated and
empowered into grass root level stakeholders that will uphold a well-balanced ecolife garden.
Coastal features of Bangladesh
General features: Bangladesh is mostly flat, depends on two major rivers fed by the
Himalayas, the Ganges and the Brahmaputra, which joins in central Bangladesh and
flow into the sea. The Meghna and 50 other rivers criss-cross Bangladesh on their
way to the BoB, forming one of the largest river deltas in the world. Most of the
water is carried by these rivers between May and October, and much of Bangladesh
is flooded every summer - short floods that distribute silt can lead to bumper crops,
while long-lasting floods can prevent planting (BBS 2009).
Coast and climate: The coastline is inhabited by approximately 50 million people,
nearly about one-third of the total population of Bangladesh. Many of these people
live in remote or ecologically fragile parts of the country, such as river islands and
cyclone-prone coastal belts, which are especially vulnerable to natural disasters.
Climate change undermines the hard-earned development gains of the last several
decades and also threatens the sustainability of Bangladesh’s achievement in terms of
development. This is due to its unique geographic location, dominance of
floodplains, and low elevation from the sea, high population density, high levels of
poverty, and overwhelming dependence on nature, its resources and services. Given
the spatial distribution of agro-ecological diversity in Bangladesh, the climate change
is expected to have multi-faced effects on the nature and the people of Bangladesh
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(FAO 2008). While the southern coastal region of Bangladesh is already vulnerable
due to many development disasters, the expected impacts of climate change and sea
level rise would increase manifold the current vulnerabilities and produce new ones.
Numerous studies conclude that the interference to the natural processes that sustains
the dynamism and resourcefulness of land and water renders the traditional livelihood
processes at vulnerable conditions, strikes a shock, and retards the dynamism in the
livelihood pattern including prolonged water logging, salinity ingress and frequent
flooding. Despite such worst possibilities of sufferings, scientific literature on climate
change modeling, projected impacts, possible adaptation measures and
comprehensive plans to combat climate change is scarce in Bangladesh (Brooks et al.
2003; FAO 2008). Bangladesh is yet to be included as a grid cell unit in major
climate models. Additionally, local scientific studies on climate are still meager.
There is also a lack of proper integration and coordination of institutional and local
stakeholders that can focus mostly of this coastal region’s climate and environmental
issues for better management.
Area and community: The coastal zone of Bangladesh is perhaps one of the most
immediately threatened areas, when it comes to the impact of climate change (Ali
1999) and impacted by a number of human activities: pollution and discharges of
large amounts of waste waters from nearby coastal inhabitants. A total of 19 districts
of the country are being affected directly or indirectly by some of these phenomena.
The districts are Bagerhat, Barguna, Barisal, Bhola, Chandpur, Chittagong, Cox’s
Bazar, Feni, Gopalganj, Jessore, Jhalokati, Khulna, Laxmipur, Narail, Noakhali,
Patuakhali, Pirojpur, Satkhira and Shariatpur. The districts are considered including
all their upazilas/thanas. A total of 48 upazilas/thanas are considered as ‘exposed’
directly to vulnerabilities from natural disasters.
The coast also contains several ecosystems that have important conservation values.
Part of the Sundarbans, the world’s largest stretch of mangrove ecosystem, has been
declared a World Heritage Site, whereas coral ecosystems are found around St.
Martin’s Island, tidal wetland, estuary, etc. The coastal zone has not only biodiversity
hot spots, but also provides the ecological foundation for important common property
resource; a large portion of these resources is various types of fisheries in the BoB.
The combination of natural and man-made hazards, such as erosion, high arsenic
content in ground water, river bed siltation, water logging, earthquake, water and soil
salinity, various forms of pollution, risks from climate change, polderization, loss of
biodiversity, decreased land productivity, emergence of various pathogens, etc., have
adversely affected lives and livelihoods in the coastal zone and slowed down the pace
of social and economic developments in this region. The people around the coastal
areas who are dependent on the areas and its resources for their livelihood is referred
as ‘grass root people’, composed of community’s farmers, marine fishers, salt
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producers, dry fish processors, and people living on mangrove resources consisting of
bawali (wood and thatch cutter), mowali (honey extractor), jellay (fish/shrimp and
crab harvester), besides this, ship-breaking workers, vulnerable ethnic communities
are also in this category. As per 1991 census, ethnic communities living in the coastal
zone are Chakma, Khiyang, Marma, Munda, Murang, Rakhaing, Mahato, PundraKhatrio, Tanchangya and Tripura and the total population of ethnic communities is
around 0.2 million (Kamal et al. 2001).
Key issues of coastal management
Key management issues of coastal resources of Bangladesh are as follows:
•
•
•
•

Coastal policies and the roles of the various national and local agencies involved
are not clear among all participants specially the grass roots in integrated
management planning and implementation (Damodaran 2006).
Ineffective implementation of laws, rules and regulations both in the utilization
and management of coastal resources and controlling industrial and domestic
pollution.
Market failures and slow economic development in coastal areas perpetuate
poverty and increases pressure on coastal resources of the bay (Pomeroya et al.
2004).
Human resources to plan and implement coastal resource management plans are
not satisfactorily developed (Pomeroya et al. 2004).

Data sources
The study is based on empirical data, but the interpretations are essentially of the
authoress.
Concept of empowerment: Empowerment is considered as an individual and
community desire to change something. Individual empowerment leads to
community empowerment (Table 1) in order to have their greater social awareness, to
gain greater autonomy over decision making, to gain greater self reliance and to
establish a balance in community power relations. Empowerment is learning and
problem-solving process where people use group efforts to identify issues, critically
assess barriers and issues, envision a healthier society or other optimal outcomes, and
develop strategies to overcome obstacles and achieve goals (Freire 1973) by creating
a participatory community process that generates new knowledge, empowerment
targets broad group and structural changes and rejects the simple expert-to-end user
knowledge transfer mode (Denzin 1989).
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Community empowerment involves a three-stage approach, which begins with
psychological empowerment of the individual (Zimmerman 1999) and builds into
what can be called an empowerment pyramid as shown in Fig. 2.

Fig. 2. Empowerment pyramid.

The analysis at the individual, organizational and community levels are shown in
Table 1.
Table 1. A comparison of empowering processes and levels of analysis (Zimmerman 1999).
Level of
analysis
Individual

Organizational

Community

Process (empowering)

Outcome (empowered)

Learning decision making skills
Managing resources
Working with others
Opportunities to participate in
decision-making
Shared responsibilities
Shared leadership
Access to resources
Open government structure
Tolerance for diversity

Sense of control
Critical awareness
Participatory behavior
Effectively compete for resources
Networking with other organizations
Policy influence
Organization coalitions
Pluralistic leadership
Residents’ participatory skills

The foundation for community empowerment is the empowerment of the individual.
The empowerment of the individual begins with an individual’s belief that what they
are trying to accomplish is in fact possible. That strength begins to emerge are the
psychological aspects of empowerment. Psychological empowerment can be
disaggregated into three components –interpersonal, interactional, and behavioral
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(Fig. 2). By involving technology in the empowerment model, what emerges is an
acknowledgement of the critical role of information and how a sense of control can
also play a role in the representation and/or indication of empowerment and
participatory behavior. In addition to the practical nature of technology’s presence, it
also plays a psychologically empowering role in assisting with the efficient and
effective means by which information can be accessed.

Psychological
Empowerment

Interpersonal
Component
- Self efficiency
- Motivation control
- Competence

Interactional
Component

Behavioral
Component

- Awareness
- Community organization
- Understanding
& participation
capability
- Coping behavior
- Skill
Fig. 3. Psychological empowerment and its different phase
(modified from Zimmerman 1995).

Empowerment process in the coastal and marine area
The present study recognizes the following tools for the community empowerment:
• Organization for equity
• Awareness
• Integrated management approach
• Climate adaptation and alternative livelihood options
• Women involvement in decision making
• Appropriate marketing channel
Organization for equity: Empowering the grass root communities for achieving a
secured livelihood can be achieved by adopting a participatory approach. In this way
those people are able to speak, communicate and interact with various governmental
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and nongovernmental peoples. They can act on behalf of marine and coastal areas
and oceans from the planning and budgeting of project activities to implementation,
monitoring and evaluation. To empower the grass root level stakeholders equal
access to resources and equity of benefit sharing are necessary (Baticados and
Agbayani 1998). For the social and economic benefit one should consider effective
use of natural resources by the existing stakeholders. This study suggests, monitoring
(check and balance system) activities that will ensure whether equity in the field of
resource distribution is maintained or not. For proper functioning of coastal
management tool it is mandatory to build up community based cooperative society or
community development organization that will be a step to bridging the gap between
coastal grass root communities and concerned government agencies. It will be a
centre to exchange views between the government policy makers and individuals of
the natural resource dependent communities. So the participation of stakeholders in
decision making also be ensured by this organization. This community based
organization will also perform as a center of conflict resolution. On the other hand,
this community development society will have direct influence on poverty reduction,
economic growth of individuals and at the same time social development as it will be
a center for maintain equity.
Awareness: This study emphasizes the initiation of informal education system along
with traditional education system for the coastal people. The texts should be
formulated in such a way that it includes the zoning of coastal Bangladesh focusing
which resources are available in which zone, how they could be managed and in the
same time the communities become familiar with potential coastal hazards
(Baticados and Agbayani 1998). Grass root community management of the coastal
resources should provide importance to the indigenous knowledge of the community
so that they can realize it as their native knowledge. The coastal communities have no
awareness of basic human and legal and common property rights, therefore,
empowerment processes can aware them sufficiently to enquire for more (Gartaula
2008). Awareness creation campaign can be conducted by considering the season and
the ecological significance of the coast, its diverse natural resources along with
climate change and different types of hazards. Introduction of information and
communication technology and its open access to the common rural individuals of
coastal community can play a leading role to empower the grass root level
stakeholders. Radio, TV also can play a strong role in meeting the demand for
information and knowledge for rural people (Raihan et al. 2010).
Integrated management approach: The idea of an interdisciplinary and interorganizational collaboration about some inchoate issue is initially presented by a
‘bridger’ and reviewed with service providing agencies, researchers, consumers, and
government agencies. Proper management of coastal resources is closely related to
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the grass root empowerment. For example the people living in the coastal region of
Bangladesh experienced two consecutive cyclones viz. Sidr in 2007 and Aila in 2009
that resulted in huge devastation to social infrastructure and people’s livelihoods. The
two worst Cyclone Aila affected districts – Khulna, Bagerhat and Satkhira – were
also affected by Cyclone Sidr in 2007. Eighty percent of livelihood options in these
two districts were totally destroyed by Cyclone Aila (Hossain 2001). In this regard,
participatory bottom-up approach can be offered, which is characterized by local
management and local responsibility to cope with such situations. Table 2 shows key
differences between top-down and bottom-up approaches:
Table 2. Key differences between top-down and bottom-up approaches
(based on Labonte 1993 and Boutilier et al. 1999).
Key points
Root/metaphor
Approach/orientation
Definition of problem
Role of outside agents
Primary decision makers

Community control of
resources
Community ownership
Evaluation

Top-down
Individual responsibility
Weakness/deficit
Solve problem
By outside agent such as
government agency
Service delivery and
resource allocation
Agency representatives,
business leaders, appointed
community leaders
Low

Bottom-up
Empowerment
Strength/capacity
Improve competence
By community

Low
Specific risk factors,
quantifiable outcomes and
targets

High
Pluralistic methods
documenting changes of
importance to the
community

Respond to the need of
community
Indigenous appointed
leaders
High

Climate adaptation and alternative livelihood options: The coastal area of
Bangladesh supports large number of population; and the pressure is increasing day
by day. But the limited natural resources along with potential impact of climate
change emphasized to search the alternative means of livelihood and profession
diversification. Poverty alleviation through ‘micro-credit’ was introduced as a
strategy for coastal resource management. The micro-enterprise can be developed in
the village expected to develop ‘self assessment’ and ‘coping/governing
mechanisms’ among the villagers by training and developing them to ‘mitigate’
their own risks (Amarasinghe 2006). This micro-enterprise along with training
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program will offer to the villagers, especially those engaged in environmentally
harmful resource use practices, to take up alternative self-employment activities
such as eco-tourism, agriculture, aquaculture, mariculture and animal husbandry
(Schaerer and Ahmed 2004).This initiatives can make people more entrepreneurial
and help them to self-manage their livelihoods, struggle to cope with many
examples of tyranny at the local level (Schaerer and Ahmed 2004).
Women participation in decision making: Women lag behind in the professional
development due to the social and cultural attitude (Booth and Protais 1999).
Community participation and gender perspectives are the cross cutting issues that
must be addressed in all coastal areas of action to build a good management, resilient
nations and communities. For example 90% victims in the cyclone in Bangladesh in
1991 were women and children. Immediate step is needed to protect women and
children from the extreme adverse impact of climate change. As of 27 May 2009, 330
people were killed by Aila and at least 8,208 more are missing, while about 1 million
are homeless. Health officials in Bangladesh confirmed a deadly outbreak of diarrhea
on 29 May, with more than 7,000 people being infected (Hossain 2001).Yet, links
between this affected vulnerable communities and policymakers remain shaky
despite their abilities as problem solvers in the context of coastal management, grass
roots women are often regarded as victims and beneficiaries rather than stakeholders,
and as such, marginalized from planning and the decision making processes (HFA
2005). The increase in both magnitude and frequency of coastal disasters in the Asian
region creates an urgent need for grass root women’s organizations and communitybased groups most affected by these events to engage governments and to scale up
and strengthen community resilience practices while up streaming knowledge and
insights emerging from community experiences. To empower women and mitigate
the gender gap government policies may be as follows:
A gender sensitive and participatory approach can be adopted that focuses at
reduction of gender inequalities and takes into account of differences in needs and
interests between men and women. Efforts can be made to bridge the gender gap,
giving priority to women’s education, training and employment and special support
for broadening their coping capacity (Booth and Protais 1999). Special attention can
be paid towards employment generation for women, the promotion of women
entrepreneurs as well as removal of restrictions on women’s employment and
economic opportunities. During distribution of newly accreted khas lands, special
attention should be paid to the allocation of land titles to women. Special projects can
be implemented exclusively addressed to livelihoods enhancement and empowerment
of disadvantaged women. Necessary institutional measures including mass awareness
and motivation on violence against women should be taken (Bissdorf 1996).
Therefore, there should be space for sharing and analyzing grass roots women’s
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practices to introduce coastal community risks as a collective planning tool for an
analysis of local vulnerabilities and community capacities. Linking grass root
women’s to one another can facilitate the creation of networks in order to collectively
advance management efforts in the coastal regions and enable participants to build
safer, more integrated communities (Bissdorf 1996; Booth and Protais 1999).
Appropriate marketing channel: To find out proper marketing channel for marketing
of the explored resources is an important step for grass root peoples. It is recognized
that, the marketing channels are middle-man predominated that deprive the local
poor’s to get fair price. Grass root community development organization based
marketing approach is necessary to disburse the resources in the different coastal
areas of the country and also explore the export opportunity of the resources
(Duxbury and Dickinson 2007). Grass root people dominated marketing channel
would be able to generate more government revenues that will be more effective for
coastal areas’ development. Regular campaign in local radio and television plugging
can be extended for coastal resource management marketing and communication
network for the quick distribution of the resources to the other part of the country.
Discussion
A number of building blocks have been put in place which provides a good basis for
the continuing development of ICM in Bangladesh. Particularly, promoting an
integrated approach as well as fostering confidence amongst stakeholders that the
process is worthwhile (Cork Country Council 2001). Consequently, there is a need
for high level of awareness for ICM within coastal communities and this has given
rise to many bottom-up approaches on ICM. However, firstly, the popularity of the
project-type approach demonstrates the extent to which environmental governance is
not contained within formal political institutions. Secondly, the multitude of pilot
projects suggests an absence of a systemic response (policy or strategy) to the
problems of coastal environmental use and management (Lane 2008). Pilot and
bottom-up initiatives can provide opportunities to learn and exchange expertise
obtained in the coastal areas. Worldwide ICM experience has emphasized deliberate
learning through experience and adaptation (Shipman and Stojanovic 2007; Tobey
and Lowry 2000).
Regional and national authorities also need to contribute through national leadership;
policy alignment with ICM;
regional and national knowledge availability;
availability or access to national and local budgets; decision-making consistent with
local efforts; more local participation in regional policy; regional and national
coastal management capacity (Olsen 2003). Successful examples of ICM in existence
presently have all been constructed as expressions of ‘nested systems’ in which
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actions at the local level are expressions of goals and policies that have been
negotiated and formally endorsed at larger scales (Olsen 2003). There are some
difficulties with devolving ICM jurisdictional issues reported by Dahouri 2001,
whilst devolution occurs where authority is transferred from a central government
department to independent local governmental units, giving them substantial
autonomy regarding how environmental activities and functions are to be
implemented (Agrawal and Ribot 2000). Duties, the role of coastal managers has sat
somewhat uneasily with these in Bangladesh. The primary reason for this is:
Bangladesh has lack of clarity surrounding local authority statutory jurisdiction, with
functional jurisdiction ending at the Mean High Water Mark. More recently
legislative attempts have addressed this, unfortunately how ICM fits with this
statutory regime remains unclear.
•
•
•

•
•

There is a need for high level of awareness for ICM within coastal communities.
Pilot and bottom-up initiatives can provide opportunities to learn and exchange
expertise obtained in the coastal areas.
Bangladesh lacks clarity surrounding local authority statutory jurisdiction, with
functional jurisdiction ending at the Mean High Water Mark. More recently legislative
attempts have addressed this, unfortunately how ICM fits with this statutory regime
remains unclear.
Different government departments are effectively free to manage their sector as they
see fit with little or no concern over how this affects other sectors.
Primary reason for this is that, there is no defined, over-arching management
framework for existing management approaches to fit.

A formal legal transfer of responsibilities from a central government department to a
sub-national level agency is inherently true for local authorities with respect to their
duties to provide infrastructure and social housing, to protect the environment and
grant development consents. In relation to ICM, however, the situation is complex,
given the fact that there is no strict legal coastal management responsibility to
transfer. At national government level, the term coastal management is poorly
defined and can mean anything from offshore development planning to designation of
conservation areas. Consequently, different government departments are effectively
free to manage their sector as they see fit with little or no concern over how this
affects other sectors. The primary reason for this is that there is no defined, overarching management framework for existing management approaches to fit.
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Management recommendations
The study recognised that the participation and empowerment of people at the grass
root level be ensured in micro level planning (union/village) for the effective coastal
area management, which should be made on the most recent data and information
available for the optimal use of the resource and the decision of planning should be
extracted from the people for whom it is to be done. Capacity building must address
technical and managerial dimensions, and also attitudes and behavioural patterns.
Training and education may include leadership, situation analysis and problem
solving, consensus building, value reorientation, and technology application.
The study also suggested that various ecosystems and involving people in
Bangladesh and the disturbances to these ecosystems affect the environment
adversely. The ministry, government research institutes, non-government research
organizations, local people - including university experts should be encouraged to
undertake studies on various coastal ecosystems. Based on the findings of these
studies action should be taken to ameliorate the adverse effects on environment, to
create awareness towards maintenance of the coastal ecosystems to benefit coastal
people.
Scope for legal reforms to ensure protection of the environment and the right of life
and property, a right to a clean and congenial environment and healthy development
should be ensured as a fundamental right of a citizen. Social and economic studies
also can be undertaken for protecting the rights of the society, particularly the grass
root poor’s and the women. Empowering should be done to enhance their
participation in development and environmental conservation through a built-in
legislation.
Initial difficulty in persuading grass root stakeholders of the value of marine
resources, monitoring the ecosystem functioning, and the enforcement of rules and
regulations to ensure adequate protection are the failure in the establishment and
maintenance of marine resources by developed and developing countries alike. In this
connection, the bigger question would be how environmental protection could be
integrated into broader economic-sociological-political schemes to uplift the lives of
people. The task is much more complicated by the fact that countries even from the
same region are so different from each other, e.g. Asian people from Nepal as
compared to Bangladesh and India. Therefore, the variety and ingenuity are the keys.
In reality, the current lack of a strategic vision or policy on coastal management at
national level has limited the operation of truly decentralized ICM approaches in
Bangladesh. Ultimately this has lead to incoherent governance of coastal activities
and their management. Fundamentally, in relation to the Bangladesh local coastal
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project and bottom-up approaches, the involvement of local government is often
opportunistic, reliant upon the personalities champions involved. Whilst in theory
experience derived from pilot projects and bottom-up approaches should inform best
practice and allow networks of expertise to develop.
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