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FOREWORD

Bangladesh is one of the major fish-producing
countries in the world. In terms of global fish
production, in 2014 Bangladesh was ranked
fourth and fifth in inland-capture fisheries and
aquaculture production according to the UN's
Food and Agriculture Organization (FAO 2014).
Fisheries play a vital role in the economy of
Bangladesh. The sector contributes about 3.7 per
cent to GDP and more than 2 per cent to export
earnings. Fish provides more than 60 per cent of
the animal protein in people’s diet in Bangladesh
and approximately 11 per cent of the population is
directly or indirectly dependent on fisheries.

Bangladesh is rich in fish resources with 260
freshwater and 475 marine fish species and about
60 species of prawn and shrimp. The hilsa fish
(Tenualosa ilisha) is the largest single species
fishery in Bangladesh contributing to about 11

per cent of total fish production and 1 per cent

to national GDP. Hilsa is part of the culture and
heritage of the country and is the national fish

of Bangladesh. It provides employment for half

a million professional fishers, with a further 2.5
million people engaged in part-time fishing and
ancillary activities. More than 60 per cent of global
hilsa production is from Bangladesh, followed

by 20 per cent from India and 15 per cent

from Myanmar.

Once abundant, hilsa production has gradually
declined in Bangladesh since the 1970s, mainly
due to overfishing and the degradation of

habitat. To arrest this decline, the government

of Bangladesh undertook a comprehensive
programme for the protection and conservation of
hilsa. It introduced a complete fishing ban during
March and April in hilsa nursery grounds and for

a further fifteen days during the peak spawning
season. Poor fishermen were compensated

in kind for lost earnings through incentives

and support for alternative income-generating
activities (AIGA). According to available statistics,
during 2004-05 and 2007-08, a total of 6,906
metric tonnes of food grain were distributed to
poor fishermen, and 1,568,781 Mt during 2008-09
and 2014-15. As a result of this incentive-based
hilsa management programme, hilsa production
has increased significantly.

However, to make the programme more effective
and sustainable, some payment-scheme issues
needed to be resolved through field-oriented
applied research. Economic Incentives to
Conserve Hilsa Fish (T. ilisha) in Bangladesh

is a research project financed by the UK'S
Darwin Initiative.! It was undertaken jointly by

the International Institute for Environment and
Development (IIED) in London, the Bangladesh

1. The Darwin Initiative is a UK government grants scheme that helps to protect biodiversity and the natural
environment through locally based projects worldwide. See: www.gov.uk/government/groups/the-darwin-

initiative
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Centre for Advanced Studies (BCAS) and
Bangladesh Agricultural University (BAU) in
collaboration with the Bangladesh government'’s
Department of Fisheries in 2013-2016 for
enhancing the effectiveness and sustainability

of the incentive-based hilsa fishery management
programme. The project has successfully
assessed the current ecological and socio-
economic dynamics of the hilsa fishery as well as
institutional capacity needs, opportunities and
gaps and proposed a national Hilsa Conservation
Foundation. The project has played an important
role in informing the design of the incentive-based
hilsa management programme and created

a platform for dialogue among various hilsa
stakeholders in Bangladesh and beyond.

I hope that the outcomes and recommendations
of this synthesis report will be of much use in
hilsa fishery management and improving the
livelihoods of fishing communities. | would like to
thank the Darwin Initiative for supporting the hilsa
research project and IIED, BCAS and BAU for its
successful implementation in Bangladesh.

Director General, Department of Fisheries (DoF),
Ministry of Fisheries and Livestock (MoFL),
Dhaka, Bangladesh



PREFACE

Gilobally, fisheries support millions of
impoverished coastal communities, who rely on
them for both food and work. Some 43.5 million
people — mostly in the global South — are directly
employed in fisheries; a figure that rises to nearly
300 million if you also consider those who work
in associated processing, marketing, distribution
and supply industries.

And yet, despite their social and economic
benefits, fisheries resources are being degraded
and overexploited at an alarming rate. Overfishing,
pollution, habitat degradation and climate

change are all damaging these resources and
undermining the benefits they provide to millions
of impoverished people across the global South
in particular.

Many countries have tried to address the
problem through regulation — imposing rules and
restrictions on when, where and how fishing can
take place, for example by restricting the mesh
size of fishing nets or by issuing controlled fishing
permits. But in many cases these approaches
have failed to change unsustainable practices
among fisher and coastal communities. To a
large extent, this is because regulation does

not adequately compensate these communities
for loss of earnings, or because it provides

no alternative livelihood option. An underlying
problem is that markets do not easily capture

the non-monetary values of coastal and marine
ecosystem services and so they are rarely
considered in resource management decisions,
which instead favour land clearance or other
unsustainable options that can, in the short-term,
produce goods to sell in the market place.

Incentive-based schemes — in which natural-
resource users are compensated or rewarded to
change their destructive and unsustainable fishing
practices — are increasingly acknowledged as

an alternative to failed regulatory mechanisms.
This economic incentive-based approach is
already relatively widely used on land, for example
within forest and watershed ecosystems. But its
application in fisheries — where resources (fish)
are more mobile and harder to monitor, and where
property rights are often ill-defined or insecure

— remains embryonic. If well designed, however,
such schemes could play a significant role in
incentivising fisher or coastal communities to
conserve, restore and sustainably manage their
resources. A growing number of examples from
across the world point to ways in which adding
incentives to existing ‘regulatory’ schemes can
make them more effective in protecting both
environments and livelihoods

One of the rare examples of both mismanagement
and restoration of fisheries using an economic
incentive-based mechanism is Bangladesh's
most important single-species fishery: hilsa.

The hilsa fish, called ‘/lish’" in Bengali, is of
national importance to Bangladesh. It's one of
the country’s main staple foods. But increased
demand for the fish, which is popular throughout
South Asia, has led to pressure on the fish
species. Not only is the hilsa in trouble, but so are
the 3 million fishermen, fisherwomen and fishery
workers who directly or indirectly depend on the
fish for their livelihood.



Bangladesh has recognised that something
needs to be done. The government has already
declared five areas as sanctuaries for the fish.

In return for not fishing in these areas, affected
fishing communities or households are rewarded
with sacks of rice or provided with inputs for
alternative income-generating activities to start up
small businesses to replace the lost income. This
is an example of how economic incentives can be
used to conserve fish resources.

However, the scheme is not without its flaws.
Knowledge gaps highlight the need for further
research into the effects the sanctuaries

are having on hilsa stocks, and also how

the scheme is reaching and affecting those
people who depend on the fish for a living,
particularly the poorest and most marginalised
fishing communities.

In April 2013, lIED launched a project that
aims to fill this gap by redesigning the system
that rewards people who help to protect it.
Working in partnership with the Bangladesh
Centre for Advanced Studies and Bangladesh

Agricultural University and in collaboration with
the Department of Fisheries of the government
of Bangladesh, we have worked with affected
communities and ecosystems to learn about
what is working and what is not to find ways to
improve it.

The IIED study found that in order to enhance

the effectiveness of the incentive-based hilsa
management scheme, strengthening institutional
capacities, equitable benefit sharing for achieving
much-needed local legitimacy, considering
scientific evidence on the complex socio-
ecological systems of the fishery, and ensuring
sustainable financing through the proposed hilsa
conservation trust fund are critical to the effective
and sustainable implementation of the scheme.

| believe the lessons from this rare example are
extremely valuable in informing the design of other
similar schemes globally.

Director, International Institute for Environment
and Development.



For many countries, fisheries play an important
role in meeting global food demands, while
providing employment and income. But coastal
fisheries are declining due to overfishing,
compromising their sustainability (Pauly 2006)
and fisheries management in developing world
countries is complicated by significant poverty
levels. Measures which are implemented without
efforts to mitigate costs to communities generally
fail (Worm et al. 2009).

In response, fisheries managers are increasingly
using economic incentive-based approaches

to regulate resource extraction (Bladon et al.
2014; Mohammed and Wahab 2013). These
provide incentives for resource users to comply
with legislation, can strengthen governance and
improve the well-being of beneficiaries (Clements
and Milner-Gulland 2014).

One of the rare examples of both mismanagement
and restoration of fisheries using an economic
incentive-based mechanism is Bangladesh's
most important single-species fishery: hilsa.
Bangladesh is one of the world's leading fish-
producing nations. Once a cheap fish and
affordable even for the poor, hilsa catches
declined gradually over 30 years. They reached

a low point of only 0.19 million tonnes in 1991—
1992, then stagnated until 2001-2002. This
prompted the government of Bangladesh to
declare hilsa sanctuaries in 2003 and seasonally
ban the fishing of hilsa at important stages in its
life cycle. To compensate for lost earnings during
the closure, and to incentivise compliance with
the new regulations, the government started
providing affected fishing communities with rice
and alternative income-generating activities.
While this approach offers a major breakthrough,
it needs careful design to ensure its effectiveness
and efficiency.

In 20183, the International Institute for Environment
and Development (IIED) launched a Darwin
Initiative-funded project, in partnership with

the Bangladesh Centre for Advanced Studies
(BCAS) and Bangladesh Agricultural University
(BAU) and in collaboration with the Bangladesh
government's Department of Fisheries (DoF) to
improve the effectiveness of incentive-based hilsa
management. The objectives were to:

 Carry out ecological assessments to better
understand the biological and ecological
requirements of hilsa fish and provide baseline
data for water-quality monitoring.

e Conduct social baseline assessments with
fisher communities and others affected by
fishing bans.

* Evaluate the legal and institutional capacity
of government and communities needed to
support hilsa management.

 Evaluate the equitability of the benefit-
distribution mechanism (beneficiary selection
process, how costs are distributed, beneficiary
preferences, unintended impacts).

* Examine whether a conservation trust
fund could ensure the long-term financial
sustainability of the hilsa management project.

This paper is a synthesis of the results and
provides recommendations for addressing
deficiencies of the existing scheme. It assesses
the current ecological and socio-economic
dynamics of hilsa fishery management and
should be of use to those involved in hilsa fishery
management and in improving the livelihoods of
fishing communities.



SUMMARY OF LESSONS LEARNT

Since 2005, Bangladesh's hilsa fishery economic
incentive-based mechanism has achieved a
number of successes. The number of fishers
receiving food compensation has steadily
increased. Positive changes include larger hilsa-
dominating catches and increased income from
the larger hilsa catch. But inadequacies in the
design of the hilsa management scheme remain,
limiting its legitimacy and efficiency.

Legal and institutional framework
Governance involves a diverse range of
institutions including public, private and civil-
sector agents. Considerable effort has been
made to implement a legal and institutional
framework to support the Bangladesh hilsa
fishery. Despite these efforts, the Darwin Initiative-
funded hilsa research project highlighted a
number of capacity and resource issues that are
compromising the efficacy of the existing legal
and institutional setting, including:

* Regulatory compliance and a lack of capacity
for carrying out enforcement operations are
major barriers to the effective management of
the hilsa fishery. To address these issues, the
institutional framework of fisheries management
is increasingly shifting towards a more
decentralised structure, commonly known as
co-management. Decentralisation of fisheries
governance and management could prove a
useful approach for addressing compliance and
resource issues in Bangladesh. Key informants
from the DoF have already recommended
devolving magistracy powers (or at least powers
for issuing fines) to fishery officers to address
the magistracy shortage (Islam et al. 2016).

» Shortages in staff capacity have impacted the
DoF’s ability to carry out the requirements of
their mandate, compromising the quality of the

data used for hilsa management. Staff capacity
and limited staff resources, are common factors
limiting data availability in many of the world's
small-scale fisheries. Participatory monitoring
could prove a useful tool for addressing the
capacity shortages in the Bangladesh DoF,
particularly with regard to data collection
capacity. While there may be concerns over
the accuracy of data yielded by local data
collectors, recent research shows that with
rigorous training and planning of the sampling
design, local data collectors can produce
accurate quantitative data (Danielsen et al.
2005; Yoccoz et al. 2001).

Equitable benefit and cost sharing

Evidence from existing economic incentive-
based schemes highlights the importance of
designing equitable benefit-sharing mechanisms
for achieving local, national and international
legitimacy, and supporting management activities.
In 2013-2014, the government of Bangladesh
successfully supported just over half of all
affected households. However, results from the
various studies discussed in this report highlight a
number of challenges that are compromising the
equitability of the current compensation scheme.
These include:

» While the strategy of targeting jatka (juvenile
hilsa) fishers appears to achieve both ecological
and ‘pro-poor’ objectives, it compromises
the equitability of the compensation scheme
namely within the sanctuaries where all types of
fishers are impacted by the fishing ban. A more
equitable approach would involve targeting
the poorest and most vulnerable of all fishers.
Efforts to reduce intentional inclusion/exclusion
errors have made the process of identifying
beneficiaries independent of local government
and councils by employing local school
teachers to compile the beneficiary list.



SUMMARY

* While the food compensation scheme has
successfully reached just over half of all
affected households, increasing the number
of beneficiaries of the compensation scheme
is heavily dependent on mobilising additional
funds. One suggested mechanism for
increasing access to funds is to reduce the
transaction and administration costs of the
compensation scheme. While costs are already
low in relation to other similar schemes, further
reductions may be achieved by simplifying
the beneficiary selection process thereby
reducing staff salaries, and sourcing rice locally,
consequently reducing distribution costs.
However, more significant increases in available
funds may potentially be achieved through the
establishment of a hilsa conservation trust fund.

* Support for the hilsa management scheme is
further endangered by the fact that households
do not always receive their full allocation of rice
compensation. To provide a consistent and
complete allocation, measures are needed to
ensure the costs of all actors in the allocation
and distribution process — not only sub-district
chairmen — are reimbursed, thereby reducing
the need to withhold rice from the beneficiaries
(Haldar and Ali 2014).

* Ideally, preferred and actual compensation
packages should converge. However,
sometimes preferences of the recipient
communities for certain compensation
packages may be financially and logistically
challenging (if not impossible) to deliver.
Therefore, inevitably, there will be some
divergence between ‘preferred’ and ‘actual’
compensation packages provided. Efforts

10

must be made to narrow this gap. One way of
doing this could be by designing financially
and logistically plausible ‘predetermined’
compensation packages and consult recipient
communities and households before decisions
are made. Moreover, the results from the
beneficiary preferences study support the
conclusion from earlier studies that beneficiary
preferences are dynamic (change over time
based on experience). In order to capture these
changes, assessments of preferences must
undergo periodic review to ensure alignment
with the design of the compensation scheme
(eg Mohammed et al. 2013).

To ensure the compensation scheme is
equitable means to also account for the
unintended consequences of regulatory
changes and benefit distribution. As a
consequence of the fishing bans, many fishers
are forced to borrow money, largely from
informal money lenders. Issues with informal
money lenders include high interest-rate loans,
and a burden on fishers to continue repaying
debts throughout the fishing ban ‘forcing’ them
to fish illegally. To mitigate this, as argued by
Mohammed et al. (2014), microcredit services
and products should be introduced and tailored
to meet the needs generated by a fishing ban.
This must include a ‘grace period’ that protects
fishers from repaying capital or interest when
the fishery is closed, which would in turn boost
compliance with the ban. Well-thought-out
microcredit should gradually liberate hilsa
fishers from a cyclical debt trap and prevent the
interest rates they pay rising when the fishery
is closed.



Ecology and biology of hilsa fishery

A recent study exploring spawning seasonality

of hilsa in Bangladesh indicates that spawning
may occur earlier and for longer than previously
supposed. In response to this conclusion, the
government of Bangladesh recently extended the
spawning season fishing ban from 11 days to 15
days (three days before and 11 days after the full
moon). While the new ban period does not fully
account for the likely duration of spawning activity,
fishers are not currently compensated for the loss
of earnings during the spawning season ban given
its short duration. An extension of the fishing ban
to 22 or more days will require that fishers are
adequately compensated for their loss of earnings
and food during this period (Mohammed and
Wahab 2013).

There remains some uncertainty regarding the
level of inter-annual variability in the timing and
duration of spawning given the limited duration
of this study and the rapidly changing climate
within Bangladesh. To improve the predictability
of spawning timing and duration for fisheries
management will require further research over
alonger time period and at a greater number

of sites.

While threats acting independently of one
another may pose little danger to a species,
threats acting synergistically can significantly
increase rates of decline. For example, fishing
pressure can magnify the effects of climate
change on populations of aquatic invertebrates
(Harley and Rogers-Bennett 2004). While

the impact of aquatic pollution on hilsa is

not fully understood, numerous studies have
demonstrated reproductive impairment in fish

exposed to high levels of pollutants (eg Wu et al.
2008; Scott and Sloman 2004). Coupled with the
growing threat of increasing global temperatures
due to climate change, aquatic pollution may
impede the recovery of hilsa even in the absence
of fishing pressure. While government policies
prohibiting the dumping of untreated industrial
waste into aquatic systems have been enacted,
many industrial plants either lack effluent
treatment plants (ETPs) or fail to run them due to
high implementation/running costs (Khan et al.
2009). Efforts are needed to enact policies that
enhance compliance.

Similarly, sandbar formation due to siltation

and submerged islands represent potentially
significant barriers to hilsa recovery by blocking
key migration routes. Continued damming,
upstream dredging and loop-cutting, and
reductions in freshwater flow will only exacerbate
these issues further. In the short term, dredging
may be required to ensure migration is
unobstructed by these physical barriers, but this
does not negate the need for long-term strategies
to mitigate the causative factors of siltation.

Development of targeted conservation actions

for the preservation of hilsa habitat and food (ie
plankton) is also going to require further studies
examining the unique biophysical characteristics
of the hilsa sanctuaries. This will require
biophysical assessments of not only hilsa habitat,
but non-hilsa habitat and across different seasons
to improve understanding of the characteristics
that underlay the temporal and spatial patterns in
hilsa and plankton abundance.

11



SUMMARY

Sustainable financing

Financial investment in the hilsa fishery should

pay dividends economically and ecologically.

But overcoming financial challenges requires
increased and sustained financing that is free from
economic and political shockwaves. One way is

to establish a hilsa conservation trust fund (CTF)
to provide long-term funding for the compensation
scheme, ensure equitable benefit sharing, widen
the ban period and protection zones, support
critical ecological research, and help develop
long-term alternative livelihood strategies. A hilsa
CTF would require a diverse financing portfolio,
rigorous monitoring and evaluation to demonstrate
the fund’s efficacy, and an institutional framework
to support its establishment and governance.

In considering that hilsa management activities
require a long-term, sustainable source of funds
an endowment fund has been proposed as

the most suitable source of fund generation.
Furthermore, a diverse set of funding sources has
been identified (see Box 3) to buffer the hilsa CTF
against potential fluctuations or the loss of a single
source of funding.

WHERE NEXT?

Two issues underpin effective hilsa management:
robust reporting, monitoring and evaluation
protocols for identifying and responding to
knowledge gaps, and data on non-fishing-related
stressors. Overcoming these should improve the
evidence base for making management decisions,
and demonstrate the legitimacy and effectiveness
of the hilsa management scheme to donors and
the international fisheries community.

12

Reporting, monitoring and evaluation

Effective natural resource management requires
a well-designed and adaptable set of protocols
for reporting, monitoring and evaluation that can
detect and respond to dynamic changes, such
as the impact of fishing bans on hilsa abundance.
Evidence of positive conservation outcomes

can enhance national support and compliance,
and attract donors. But detecting conservation
outcomes means identifying appropriate
monitoring tools with sufficient power to detect
change, along with systematic, statistically robust
monitoring programmes.

Managing non-fishing-related threats

The Hilsa Fisheries Management Action Plan
(HFMAP) was entirely focused on banning fishing
activity in key areas at certain times. However, this
project highlights a number of other direct and
indirect threats to the hilsa fishery: illegal fishing
activity and the lack of resources for enforcement,
and siltation and pollution of critical hilsa habitat.
More research is needed to better understand the
likely impact of these threats.

Improving understanding of the impact of
threats

What drives illegal behaviour? Understanding
this is key. Enforcement policies must address
compliance issues — as enforcement alone may
only exacerbate poverty and promote negative
perceptions of the regulatory scheme. While
studies of compliance issues are complicated
(rule breakers do not like to tell the truth), in recent
years, tools have been developed to accurately
estimate illegal harvest levels and understand



compliance issues. These could provide a

rapid, low-cost assessment of non-compliance
hotspots and drivers allowing government to carry
out targeted enforcement patrols, and develop
effective policies.

Cross-sector coordination and cooperation
Policy to address non-fishing-related threats will
require coordination and cooperation across all
sectors impacting hilsa management and habitat.
This should identify any divergences or potential
for conflicting policies. The following pointers
(Roux et al. 2008) are particularly suited to the
hilsa scheme given its scarcity of skilled people
and as economic development, job creation and
provision of basic services take precedence
over conservation.

» Environmental policy integration and using
the best available science to inform policy
provides a platform for inter-sector dialogue
and negotiation. Integrating science and
policy often fails due to a weak institutional
setting. Overcoming this issue requires
reasoned negotiations. Discussions about
what constitutes the best available science
to inform policy can help to foster a research-
driven environment.

* Enabling cooperation can incur costs. It
requires a skilled, independent boundary-
spanning agent to facilitate discussions and
negotiations to find a common vision and goal.
The agent would preferably come from a sector
on the boundary of science and policy, with
an understanding of the commonalities and
differences between each.

* Goals developed during informal cross-sectoral
discussions need to be integrated into formal
policy and management processes. This is
best done by a lead agency, not an individual.
Establishing cross-sectoral cooperation and
integrating policies, actors and funding should
be viewed as long-term commitments to ensure
the permanency of the scheme.

Transboundary approach to hilsa fisheries
management

Migratory species are rarely distributed within
political boundaries, thereby demanding
transboundary cooperation for their conservation.
Transboundary cooperation improves the
effectiveness of conservation schemes by
reducing the need for duplicated research effort,
increasing effort to tackle wide-scale threats, and
improving national support for the scheme (Erg
et al. 2012). However, fostering transboundary
cooperation is rarely straightforward, particularly
where there are competing environmental
objectives, and diverse legal and institutional
governance structures (Erg et al. 2012), and so
requires forums in which to facilitate dialogue
between the various stakeholder groups.
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INTRODUCTION

1.1 SUSTAINABLE FISHERIES

The last century has seen a rapid development

in tools for increasing global food production,
from aquaculture and agriculture to genetic
modification. Despite these advancements,
long-term food security, particularly in South Asia
and sub-Saharan Africa, is being compromised
by a rapidly increasing human population (Lele
2010), intensifying the need for mechanisms to
sustainably manage food resources.

For many of the world's countries, fisheries play an
important role in meeting global food demands,

in addition to providing employment and income.
In 2010, fish accounted for 16.7 per cent of the
global population's animal protein intake (FAO
2014).1n 2012, around 58.3 million people were
engaged in capture fisheries and aquaculture,
with 84 per cent located in Asia (FAO 2014).
Over the last 50 years, global landings of fish have
increased at an average rate of 3.2 per cent per
year (FAO 2014). Despite this upwards trend in
landings, coastal fisheries are declining due to
overfishing, compromising the sustainability of
this important resource (Pauly 2006).

In response to declining fish landings, fisheries
managers have employed a variety of methods for
regulating resource extraction, including fishing-
gear modifications and bans of harmful fishing
gear such as gillnets with small mesh sizes,
temporary and permanent fishery closures, and
fishing quotas. However, fisheries management
in developing world countries is complicated by
significant poverty levels within fishery-dependent
communities. They are unable to bear the short-
term economic costs commonly associated with
fishing bans and gear restrictions (Mohammed

2012). Where management measures have

been implemented without efforts to mitigate

the costs to communities, these projects have
generally failed due to a lack of support and
hence an unwillingness to adhere with regulations
(Worm et al. 2009).

In an effort to improve support, and thereby
compliance, for regulatory approaches, fisheries
managers are increasingly employing the use of
economic incentive-based approaches?, such

as payments for ecosystem services (PES)-

type schemes (Bladon et al. 2014; Mohammed
and Wahab 2018). In addition to incentivising
resource users to comply with fisheries legislation,
economic incentive-based approaches can
strengthen the institutional framework for fisheries
governance and improve the well-being of the
wider beneficiary community (Clements and
Milner-Gulland 2014).

While economic incentive-based approaches are
commonplace within terrestrial conservation, they
have only recently been adopted as a regulatory
tool within marine conservation (Mohammed and
Wahab 2013). Despite their embryonic nature
within marine systems, the following ‘design
essentials’ have emerged from extensive reviews
of existing examples of economic incentive-
based approaches both within terrestrial and
aquatic environments:

1) Strong legal and institutional framework:
An appropriate legal instrument and a sound
institutional framework are the backbone of a
well-governed and efficient incentive-based
scheme (Greiber 2009). In turn, a well-
established legal and institutional framework
can contribute to the development of

2. We use the term ‘economic incentive-based approaches’ to distinguish between incentive-based schemes,
and payments for ecosystem services (PES) schemes that fulfil the criteria outlined in Wunder (2005).
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2)

trustworthy markets. There is no ‘silver bullet’
approach to the design of an appropriate
institutional setting for incentive-based
schemes, and so the institutional framework
is typically customised to the existing
circumstances of the country in question. This
topic will be discussed further in Section 3.

Equitable benefit-sharing mechanisms:
Natural resource stewardship often involves
limiting the level of resource extraction. In

an attempt to compensate resource users

for the costs associated with resource
stewardship, mechanisms have been created
to share the benefits of stewardship. Benefit
sharing in the context of conservation, and

as defined by the Convention on Biological
Diversity (CBD), is defined as the ‘the fair and
equitable sharing of the benefits arising out

of the utilization of genetic resources’ (CBD
Secretariat 2011). Equitable benefit sharing is
a critical component of resource-stewardship
schemes as it provides local, national and
international legitimacy, and supports
management by incentivising stakeholders

to adhere to regulations (Campese 2012;
Mohammed 2011). Despite the identified need
for equitable benefit sharing, many traditional
mechanisms for facilitating benefit sharing —
particularly within small-scale fisheries — have
deteriorated due to command-and-control
fisheries management with many small-scale
fishers never receiving any of the benefits from
fisheries management (FAO 2012). Equitable
benefit sharing will be discussed further in
Section 4.

3)

4)

5)

Enhanced understanding of biological

and ecological knowledge: Effective

design of regulatory tools for natural resource
management is underpinned by robust data

on the biology and ecology of the species in
question. This topic will be discussed further in
Section b.

Mechanisms to ensure financial
sustainability of the scheme: Financial
sustainability is reliant on consistent and
continual financing mechanisms to maintain
support for the scheme among resource users
and ensure they do not return to unsustainable
practices (Mohammed and Wahab 2013).
There are multiple ways of ensuring financial
sustainability of such schemes. In recent years,
there has been growing use of conservation
trust funds (CTFs), or environmental funds, for
financing biodiversity conservation. This topic
will be explored in further detail in Section 7.

Clearly defined tenure: ‘Tenure’ describes
how users gain access to natural resources.
lll-defined tenure is a problem that plagues
many of the world's fisheries, particularly in
countries with a weak governance setting.
Inadequate and insecure access to fisheries
are often associated with poverty and hunger
(FAO 2013) as well as unsustainable use of
natural resources (Mohammed and Wahab
2013). Addressing these issues depends

on the recognition of the customary rights

of local resource users, and the facilitation

of opportunities for co-management
(Mohammed and Wahab 2013). This topic will
not be explored in further detail as it is beyond
the scope of this paper.
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INTRODUCTION

1.2 OBJECTIVES AND METHODS
USED

One of the rare examples of both mismanagement
and restoration of fisheries using an economic
incentive-based mechanism is Bangladesh's
most important single-species fishery: hilsa. In
2004, an economic incentive-based scheme
was developed to support management of the
hilsa (Tenualosa ilisha) fishery in Bangladesh
following observed declines in annual landings.
However, cases of illegal jatka fishing continue

to grow (Islam et al. 2016).% Research carried

out by the Bangladesh Centre for Advanced
Studies (BCAS) and the Bangladesh Agricultural
University (BAU) identified a number of
inadequacies both with the hilsa fishery regulatory
framework and the compensation scheme that
were likely to be reducing public support and
therefore compliance with legislation. In 2013,
the International Institute for Environment and
Development (IIED) launched a Darwin Initiative-
funded project, in partnership with BCAS and
BAU and in collaboration with the Bangladesh
government'’s Department of Fisheries (DoF),
which sought to address these inadequacies

and improve the effectiveness of incentive-based
hilsa management. The objectives of this project
were to:

* Carry out ecological assessments to better
understand the biological and ecological
requirements of hilsa fish and provide baseline
data for water-quality monitoring.

3. Juvenile hilsa fish are known locally as jatka.
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* Conduct social baseline assessments with
fisher communities and others affected by
fishing bans to characterise fisher dependence
on the hilsa fishery, and preferences regarding
compensation types and mechanisms.

¢ Evaluate the legal and institutional
capacity of relevant government authorities
and communities to ensure there are the
necessary institutional structures to support
hilsa management.

 Evaluate the equitability of the benefit-
distribution mechanism with a focus on
the beneficiary selection process; how costs
of the scheme are distributed; beneficiary
preferences; and the unintended impacts of the
compensation scheme.

* Examine a conservation trust fund as a
potential tool for ensuring the long-term financial
sustainability of the hilsa management project.

This paper is a synthesis of the results from these
studies and provides our recommendations

for addressing deficiencies of the existing
scheme. Data from the project were compiled
from interviews and focus group discussions
(FGDs) with key informants (fishers, officials
from the DoF, fisheries’ scientists) between 2012
and 2014; a large-scale questionnaire survey
with approximately 900 households in 2014;

two workshops, one on incentive-based hilsa
conservation and management (March 2013),
and the other on payments for hilsa conservation
(May 2013); and standard ecological surveys



exploring the spawning seasonality, habitat
and feeding characteristics of hilsa (carried out
between September 2013 and December 2014).

In Section 2, we provide an overview of the
Bangladesh fisheries, the hilsa fishery and

the Hilsa Fisheries Management Action Plan
(HFMAP). In Section 3, we provide an overview
of the legal and institutional framework supporting
governance of the hilsa fishery. In Section 4,

we present results on the equitability of benefit
distribution in terms of the distribution of

costs, beneficiary preferences and unintended
consequences of hilsa management and benefit
distribution. In Section 5, we address some

of the major knowledge gaps relating to hilsa
biology and ecology and the impacts this has on
spatial management. In Section 6, we discuss
the existing transboundary agreements on hilsa
management between India, Bangladesh and
Myanmar. In Section 7, we explore the potential
for a conservation trust fund as a long-term
sustainable financing mechanism to support hilsa
conservation. Finally, in Section 8, we provide an
overview of the lessons learnt from these various
studies and the steps required to improve the
effectiveness of hilsa conservation.
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BANGLADESH FISHERIES

Bangladesh is one of the world's leading fish-
producing nations. According to the latest
available data, in 2011-2012, fish production
amounted to 32.62 metric tonnes contributing
4.39 per cent to the country’s national GDP, 2.46
per cent to foreign exchange earnings, and 60
per cent to all consumed animal protein (FRSS
2013). In addition to its economic importance,
the fisheries sector is a significant source of
employment with 11 per cent of the country’s
population directly or indirectly involved in this
sector (FRSS 2013).

2.1 THE HILSA FISHERY IN
BANGLADESH

The hilsa shad (Tenualosa ilisha)* is an
economically important migratory fish native to
the coastal waters of South and Southeast Asia.
Hilsa spend much of their life in coastal waters but
they migrate upstream to spawn in coastal rivers
(Rahman and Naevdal 2000).

The hilsa fishery is the biggest single-species
fishery in Bangladesh with landings contributing
approximately 10 per cent to annual fish
production (FRSS 2014), 1 per cent to the
country’s annual GDP (DoF 2014) and US$ 630
million in export revenue (Mome 2007). While
broadly distributed from Vietnam to the Persian
Gulf (Freyhof 2014), the majority of the global
hilsa catch is taken by Bangladesh (50-60 per
cent) with relatively smaller proportions taken

by Myanmar (20—-25 per cent), India (15-20

per cent) and other countries (5-10 per cent)
(Rahman et al. 2012). In addition to the significant
income generated from the hilsa fishery, there

are an estimated half a million people directly
dependant on the fishery as well as a further 2.5
million indirectly involved in supply-chain activities
such as processing, transportation and marketing
(Rahman et al. 2012).

In 1991, following a 20-year observed decline

in reported hilsa landings, the Bangladesh
government's Department of Fisheries (DoF)
established a hilsa fishery monitoring and
research programme (Mohammed and Wahab
2013). Research has focused on improving
knowledge of hilsa biology and ecology, threats,
and the measures necessary for long-term
sustainable management of the fishery. Numerous
studies have concluded that a burgeoning human
population and a corresponding demand for fish
protein has driven mass overfishing of jatka and
adults in the gill net® fishery (Amin et al. 2008
and 2002; Rahman et al. 2013). Further research
carried out by the Global Environment Facility
(GEF) concluded that the hilsa catch could be
increased by 45 per cent by imposing restrictions
on jatka fishing at four major landing sites (Ali
2013 cited in Mohammed and Wahab 2013).

So in 2003, following a further decline in the
reported annual landings of hilsa (Figure 1), the
Bangladesh government established the Hilsa
Fisheries Management Action Plan (HFMAP).

4. While there are three separate species of Hilsa (Hilsa kelee, H. toli and Tenualosa ilisha), where we use the
term ‘hilsa’ throughout this paper we are referring to T. ilisha as it the most numerous species making up to 99 per

cent of the annual fish catch in Bangladesh.

5. Afishing net that is hung vertically in the water column and typically made of monofilament or multifilament
nylon. The mesh sizes are designed to allow fishes to get only their head through the netting. The gills of the fish
then become caught in the net when they try to escape (NOAA 2014).
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FIGURE 1. TOTAL HILSA CATCH LEVEL IN BANGLADESH (1991-2011)
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Source: Data obtained from DoF; analysed by authors.



BANGLADESH FISHERIES

2.2 THE HILSA FISHERIES
MANAGEMENT ACTION PLAN

The HFMAP constitutes the first attempt by any
country at hilsa conservation. Based on research
carried out by the Bangladesh Fisheries Research
Institute (BFRI), the action plan outlines key
activities for the preservation of jatka (commonly
referred to as the Jatka Conservation Project),

the implementation strategy and associated
timeframe, and responsibility of the key agencies.
Key activities are as follows:

* Establishment of five sanctuaries (ie large
areas designated as a refuge from fishing) in
major fishing grounds thought to hold important
nursery grounds,

 Establishment of four nationally important
spawning grounds,

* Implementation of a nationwide 15-day
fishing ban in October for the preservation of
brood hilsa (only enforced in the recognised
spawning grounds),

e Enforcement of the Protection and
Conservation of Fish Act (1950),° and

* Offering compensation to fishers affected
by the ban in the form of rice and/or
support in developing alternative income-
generating activities.

In 2005, four sites were declared hilsa
sanctuaries under the Protection and
Conservation of Fish Rules (1985) based on
their recognition as important jatka nursery
sites (Figure 2). A fifth sanctuary was declared
in 2011. All forms of fishing are banned in the
sanctuaries at certain times of the year for a
period of two to three months to coincide with
peak jatka abundance (Table 1). Furthermore,
every year there is a nationwide ban on the
catching, selling, transportation, marketing and
possession of jatka between the 15 of November
and 30" of June. In 2011, a shorter ban of 11
days from late September to October — recently
extended to 15 days (see section 5.5.1 for
further details) — was introduced at four locations
(Chittagong, Patuakhali, Bhola and Cox's Bazar
districts) to protect the hilsa brood stock and
allow for uninterrupted spawning (Figure 2).
Efforts to generate awareness and support for
the fishing bans have been carried out using
boat rallies in the major hilsa fishery rivers,

mass media, distribution of leaflets and posters
explaining the importance of jatka conservation
and involvement of public representatives in
management interventions.

6. The Protection and Conservation of Fish Act (1950) is the basic act regulating the hilsa fishery. See Section 3

for further details.
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BANGLADESH FISHERIES

TABLE 1. HILSA SANCTUARY AREAS AND BAN PERIODS

HILSA SANCTUARY AREA

BOUNDARY

BAN DURATION

River, between Naria-Bhedorganj
upazila, Shariatpur District in

the north and Matlab upazila,
Chandpur District and Bhedorgan;
upazila, Shariatpur district in the
south

Shariatpur district in the northeast (90°
32.6'E and 23° 19.8'N) Bhonikara point
of Naria upazila, Shariatpur district in the
northwest (90° 28.8'E and 23°18.4'N)
Beparipara Point of Matlab upazila,
Chandpur district in the southeast
(90°37.7'E and 23° 156.9'N) Tarabunia
Point of Bhedorganj upazila, Shariatpur
district in the southwest (90° 35.1'E and
23°13.5'N)

100km stretch of the lower Meghna | Shatnol Point (90° 37.12'E and 23° March to April
River from Shatnol, Chandpur 28.19'N) Char Alexander Point (90°
district, to Char Alexander, 49.30'E and 22° 40.92'N)
Laxmipur district
90km stretch of Shahbazpur Char llisha Mosque Point (90° 38.85'E March to April
channel, tributary of the Meghna and 22° 47.30'N) Char Pial Point (90°
River, Char llisha 44.81'E and 22°5.10'N)
100km stretch of the Tetulia River | Bheduria Ferryghat Mosque Point (90° March to April
from Bheduria, Bhola district to 33.89'E and 22° 42.31'N) Mandolbazar
Char Rustam, Patuakhali district (Char Rustaih) (90° 31.40'E and 21°
56.32'N)
Whole 40km stretch of the Golbunia Point (90°19.20'E and November to January
Andharmanik River in Kalapara 21°57.68'N) Confluence of Bay of Bengal
upazila’, Patuakhali district and Andhermanik River (90° 3.91'E and
21°49.43'N)
20km stretch of Lower Padilla Kachikata Point of Bhedorganj upazila, March to April

Source: reproduced from Islam et al. (2016).

7. An upazilais a sub-district.
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In addition to the management measures detailed
in the HFMAP, pre-existing regulations on certain
types of fishing gear and fishing vessels also
serve to support hilsa conservation. In 1988, a
ban was placed on the use of current nets — a
plastic monofilament gill net with a mesh size of
less than 4.5 cm — under the 1950 Protection and
Conservation of Fish Act due to concerns about
high levels of bycatch of juvenile fish. Furthermore
in 2001, efforts were already underway to try

and regulate and monitor the number of fishing
vessels entering the hilsa fishery by introducing a
one-off registration fee for newly commissioned
hilsa fishing vessels, as well as an annual

fishing licence.

2.3 INCENTIVE-BASED HILSA
FISHERIES MANAGEMENT
SCHEME

As part of the HFMAP, the government
implemented a compensation scheme to alleviate
the economic burden on fishers affected by the
new hilsa regulations. Two types of compensation

are offered: rice, and support for establishing
alternative income-generating activities (AIGA).
Food grain compensation is issued through

the government’s Vulnerable Group Feeding
Programme (VGF). The HFMAP recommends
that jatka fisher households directly affected

by the establishment of the sanctuaries are to
be compensated with 30kg of rice — recently
increased to 40kg — per month for a period of at
least four months (Haldar and Ali 2014).

The AIGA scheme aims to make hilsa fishers less
vulnerable by providing training and materials
that allow them to diversify their income sources.
Once fishers have received support from the
AIGA programme, they are typically not entitled
to compensation through the VGF programme.
At present, the scheme offers assistance in
establishing 11 different types of AIGA including
livestock rearing, sewing, agriculture and net
mending (Haldar and Ali 2014). However,
allocation of AIGA has been declining and in
2014 only 0.5 per cent of households receiving
compensation received AIGA support.
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LEGAL AND

INSTITUTIONAL

FRAMEWORK OF THE
HILSA FISHERY

Effective design of the institutional framework
for an incentive-based scheme should be
guided by local circumstances, particularly the
political setting, but will demand coordination
between public and private institutions, a
common vision, clarification of the roles of each
institution, formalisation of communication
channels, and identification of institutional
complementarities (Greiber 2009). Incentive-
based scheme legislation should be developed
through practical experience and informed

by local projects, to provide enhanced legal
certainty and an enabling framework (Greiber
2009). A thorough understanding of the
existing legal and institutional setting can help
identify the potential for conflicts with existing
legislation and make policy recommendations
compatible with existing legal frameworks and
institutional capacities.

In this chapter, we discuss the results from

a study carried out by Islam et al. (2016) in
which the authors describe the institutional and
legal framework underlying the management

of the hilsa fishery in Bangladesh, and make
recommendations on how the framework might
be improved. Data was collated from a review
of legal, institutional and policy documents;
published literature on the hilsa fishery; and key
informant interviews and focus group discussions
that were carried out between January and April
2014 (see Islam et al. 2016 for further details).

3.1 INSTITUTIONAL FRAMEWORK
FOR FISHERIES MANAGEMENT

Fisheries jurisdiction falls under the Ministry of
Livestock and Fisheries (MoFL) Department of
Fisheries (DoF) which has responsibility for:

* Preparation of schemes and the coordination of
national policy in respect of fisheries,

* The prevention of fish disease,

* The conservation, management and
development of fisheries resources, and

* The management of fish farms and training and
collecting information

The DoF is supported by the BFRI which is
responsible for fisheries research and co-
ordination, and the Bangladesh Fisheries
Development Corporation (BFDC) that handles
development of the fisheries industry. The
mandate of the DoF is as follows:

 Dissemination of improved aquaculture
technologies through training, demonstration
and advisory services to stakeholders,

* To enhance fisheries resources through
conservation and management measures,

* To assist the administrative ministry to formulate
policies, acts, rules and ordinances,®

* To enforce quality-control measures and issue
health certificates for exportable fish products,

8. ‘Acts’ are law passed by government. ‘Ordinances’ are laws passed by lower-level jurisdictions. ‘Rules’ define the
guidelines that must be followed for the successful implementation of an act (Islam et al. 2016).
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* To carry out fisheries resources monitoring and
evaluation, including stock assessments, ORGANISATION OF

* To facilitate arrangement for institutional credit BANGLADESH’S ADMINISTRATIVE
for fish and shrimp farmers, fishers, fish traders HIERARCHY
and entrepreneurs,

* To facilitate alternative income-generating
activities (AIGA) for the rural poor
and unemployed,

* To ensure food security by formulating and
implementing development grants focused on
the sustainable utilisation of fishery resources,
and

 Dissemination of improved aquaculture
technologies through the e-extension service.®

The DoF currently has around 1,500 staff at the
division, district and upazila levels of the country's
administrative hierarchy (Box 1). The DoF also has
a number of research and monitoring facilities:
fish inspection and quality-control stations,
marine fisheries stations, fisheries training
academies, and hatcheries. Despite having
representatives at each administrative level and
the extensive facilities, the DoF struggles to

meet the requirements of the mandate due to a
lack of staff and physical resources which has
impeded its ability to carry out biological research
and coordinate between research bodies.
Furthermore, the limited resources within the DoF
are under increasing pressure from an increasing
demand on fisheries resources, complex
development needs and a flourishing private
sector (Islam et al. 2016).

While the DoF is the key institution involved in
the governance of the hilsa fishery, a number of
other formal and informal institutions — as well as
public, private and civil-society sector agents —
are involved, thereby complicating the process
of policy making and regulatory control (see
Figure 3).

9. See: www.dae.gov.bd
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LEGAL AND INSTITUTIONAL FRAMEWORK OF THE HILSA FISHERY

FIGURE 3. INSTITUTIONAL LINKS IN THE FISHERIES SECTOR
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3.2 LEGAL AND POLICY
FRAMEWORK

The HFMAP details a number of policies for the
preservation of the hilsa stock. These policies
include measures to restrict the use of particular
fishing gear (i.e. current nets), seasonal fishing
closures and regulations for fishing vessels. There
are two acts, two ordinances and one rule that
provide the legal framework to support these
policies (Table 2). Additionally, there are a number
of pre-existing policies that further support the
hilsa fishery by addressing issues relating to

the over-exploitation of natural resources, the
preservation of biodiversity from an environmental
and economic perspective, fishing rights and
poverty alleviation (Table 3). Overall, there is

little conflict between the policies developed
both for the hilsa fishery and fisheries in general.
While there has been a long-standing conflict in
policies regulating the use of the current net in
Bangladesh, this was recently resolved in a court
case which has now banned both its use and
manufacture (Azad 2016).

TABLE 2. ASUMMARY OF THE LEGAL FRAMEWORK SUPPORTING THE MANAGEMENT

OF HILSA FISHERY

ACT, ORDINANCE OR
RULE

Protection and Conservation of
Fish Rules (1958)

‘ RULE/REGULATION

Any fish caught in the sanctuaries or spawning grounds during the ban
periods may be seized or forfeited (under the 2005 and 2011 amendments).

amendments).

An 11-day ban (recently changed to 15 days) on the harvesting of brood
hilsa in the four major spawning grounds (under the 2011 and 2015

Protection and Conservation of
Fish Act (1950)
2002 amendment).

Ban on the manufacturing, fabricating, importing, marketing, storing,
carrying, transporting, owning or possessing of a current net (under the

Ban on fishing jatka across Bangladesh between November and June
(under the 2013 amendment).

Territorial Waters and Maritime
Zones Act (1974)

Demarcation of the hilsa sanctuaries.

Marine Fisheries Ordinance
(1983)

Management, conservation and development of marine fisheries in water
bodies deeper than 40m.

Mechanised boats require a licence (under Amendment 92).

Non-mechanised boats require a licence.

Mobile Court Ordinance (2007)

Provides a magistrate with the power to operate a mobile court to deal with
offences ‘on the spot’.
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LEGAL AND INSTITUTIONAL FRAMEWORK OF THE HILSA FISHERY

TABLE 3. PRE-EXISTING FISHERY POLICIES RELEVANT TO HILSA FISHERY

POLICY ‘ PURPOSE

New Fisheries Management Policy

(1986) rights.

Addresses the over-exploitation of resources and inequality of fishing

National Fisheries Policy (1998)

Increase fisheries production, alleviate poverty and improve the
socio-economic conditions of fishers by creating self-employment
opportunities; fulfil the demand for animal protein; achieve economic
growth through earning foreign currency by exporting fish and
fisheries products; achieve environmental stability and conservation of
biodiversity; and provide recreational facilities.

Environment Policy (1992)

Emphasises the conservation and development of fisheries and the
evaluation of any projects likely to impact on these resources.

Mobile Court Ordinance (2007)
spot’.

A magistrate can operate a mobile court to deal with offences ‘on the

3.3 ENFORCEMENT OF FISHERY
REGULATIONS

Each year, the navy, coast guard, police, the
rapid action battalion (RAB), the air force

and the border guard carry out thousands of
regulation enforcement operations. Any person
found to contravene the fishery regulations is
punished with a fine, prison sentence or both
(Islam et al. 2016). Despite these efforts, since
2011 the number of cases of illegal jatka fishing
has increased. Focus group discussions in the
Chandpur district revealed that 5—8 per cent of
fishers disregard the fishing ban, particularly at
night when enforcement teams are less vigilant
(Islam et al. 2016). A few interviewees also
indicated that fishers sometimes manage to bribe
local law enforcement in order to fish illegally.
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Under the Mobile Court Ordinance (2007),

a magistrate can sentence offenders on the

spot. Theoretically, in order to operate, a mobile
court requires a team of six to eight people from
various government departments. However, poor
availability of the mobile court members — notably
magistrates and police officers — particularly
during the night, means that many offences go
unpunished and officials are discouraged from
carrying out night-time operations.

Capacity to carry out enforcement activities

is also impacted by a lack of funds to supply
key resources such as boats and staff food.
Regulatory enforcement teams currently rely

on hired motorboats to carry out enforcement
operations. However, boats are not always
available and often are not as powerful as some



fisher boats. Interviewees also commented on
the lack of adequate funds for running the mobile
courts, noting that available funds typically only
cover 50 per cent of the overall costs (Islam
etal. 2016).

3.4 ISSUES TO CONSIDER

Governance involves a diverse range of
institutions including public, private and civil-

sector agents. Considerable effort has been made

to implement a legal and institutional framework
to support the Bangladesh hilsa fishery. Despite
these efforts, the research by Islam et al. (2016)
highlighted a number of capacity and resource
issues that are compromising the efficacy of the
existing legal and institutional setting.

3.4.1 Fisheries co-management: an
opportunity to address compliance and
capacity issues?

Regulatory compliance and a lack of capacity for
carrying out enforcement operations are major
barriers to the effective management of the hilsa

fishery. In part, this may be attributed to the largely

centralised nature of hilsa fishery governance
within Bangladesh. Command-and-control
fisheries management is often characterised by

low levels of regulatory compliance (Kooiman and
Jentoft 2009) and limited capacity for carrying out

enforcement operations (Carbonetti et al. 2014).

To address these issues, the institutional
framework of fisheries management is

increasingly shifting towards a more decentralised

structure, commonly known as co-management
(ie the interaction of government and resource
users in resource management). Additional

to increased compliance and capacity, co-

management offers a number of other advantages
over a command-and-control approach, including:

¢ Reduction in the cost of administration and
regulatory enforcement,

* Greater trust between government and
resource users,

¢ Reduced conflict between resource users,
* Increased compliance with regulations, and

* Raising local and national consciousness of
local environmental issues (Constantino et
al. 2012; Nielsen 2003; Pomeroy and Rivera-
Guieb 2006).

Decentralisation of fisheries governance and
management could prove a useful approach for
addressing compliance and resource issues in
Bangladesh. Key informants from the DoF have
already recommended devolving magistracy
powers (or at least powers for issuing fines)

to fishery officers to address the magistracy
shortage (Islam et al. 2016).

While the advantages of fisheries co-management

are widely acknowledged, co-management
cannot be seen as a panacea for addressing
issues within centralised governance (Berkes
2009; Pomeroy and Rivera-Guieb 2006). In
terms of poverty reduction and empowerment
of marginalised communities, evidence for
co-management success is inconclusive.
Additionally, it may create the conditions for
localised elite capture of benefits (see Section
4 for further information), and strengthened
state control (Berkes 2009; Larson and Ribot
2004). Given the huge investment of resources
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required to establish co-management schemes,
decentralising governance of the hilsa fishery
would require an evaluation of the suitability of
such a scheme for this particular fishery following
the conditions and principles outlined in Pomeroy
et al. (2001) while drawing upon the wealth of
experience from similar fisheries co-management
schemes within Bangladesh (see Thompson et al.
20083 for further details). Furthermore, given that
devolved property rights form a key requirement
of effective co-management (Pomeroy 2001),
studies are needed to establish the distribution of
property rights across the country.

3.4.2 Participatory monitoring: increasing
capacity for research?

Shortages in staff capacity have impacted the
DoF's ability to carry out the requirements of their
mandate, compromising the quality of the data
used for hilsa management. Staff capacity, in
addition to limited staff resources, are common
factors limiting data availability in many of the
world's small-scale fisheries. In Bangladesh, it

is estimated that the actual total annual fishery
landings may be 157 per cent greater than the
FAO-reported values due to limited capacity

for monitoring commercial catches, discarded
bycatch and subsistence catches (Ullah et al.
2014). Participatory monitoring'® (ie the recording
and analysis of information by local people) now
plays a major role in addressing staff capacity
shortages within the world's fisheries, particularly
in countries where financial and human resources

are limited (Danielsen et al. 2000). Participatory
methods have been used to generate data on a
diversity of subjects from the location of spawning
aggregations to aid marine protected area

(MPA) design (Hamilton et al. 2012) to bycatch
patterns of marine mammals and turtles (Moore
etal. 2010) and trends in abundance over time
(Lozano-Montes et al. 2008).

Participatory monitoring schemes vary
considerably in their dependence on local data
collectors and professional scientists from
schemes that are externally driven and use
professional or local data collectors, to schemes
that are entirely driven and executed by local
people (Danielsen et al. 2008). The advantages of
participatory methods are wide ranging and well
documented. Engaging local people in resource-
monitoring activities can facilitate co-management
programmes and empower local communities,
thereby enhancing the efficacy of resource
management (Trimble and Berkes 2013). By
employing local community members as resource
monitors, rather than professional scientists,

staff costs are reduced making participatory
monitoring a financially attractive solution to
addressing human resource deficiencies (Holck
2008). Furthermore, data collection by local
resource users often reveals important information
about local biodiversity that would be difficult

to detect using standard ecological methods
(Danielsen et al. 2005).

10. Also commonly referred to as ‘community-based monitoring’ and ‘locally-based monitoring’.
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Participatory monitoring could prove a useful

tool for addressing the capacity shortages in

the Bangladesh DoF, particularly with regard

to data collection capacity. While there may be
concerns over the accuracy of data yielded by
local data collectors, recent research shows

that with rigorous training and planning of the
sampling design, local data collectors can
produce accurate quantitative data (Danielsen

et al. 2005; Yoccoz et al. 2001). Ticheler et al.
(1998) have reported great success with the

use of local fishers as data collectors in the
Zambian Bangweulu Swamp fishery. Twelve
literate fishers were employed by the Zambian
government's Department of Fisheries to collect
and record biological information on the species
composition of catch; size of each individual fish;
and fishing-gear type and dimensions with which
it was caught. These data were then used to carry
out a stock assessment of the swamp fishery.
Employing local data collectors versus DoF staff
reduced staff costs by 60 per cent yet generated
data that was comparable to data collected by the
DoF.

While participatory monitoring may alleviate some
of the staff shortages within the DoF, the benefits
may be limited to data collection rather than for
more complex tasks involving data analysis and
evaluation, highlighting the need for additional
funding to address these gaps (see Section 7 for
further details on sustainable financing).
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EQUITABLE BENEFIT-

SHARING MECHANISMS

4.1 BENEFITS AND COSTS

Ensuring that the benefits of resource-
stewardship schemes are shared equitably

is crucial for achieving local, national and
international legitimacy, and incentivising
stakeholders to adhere to regulations (Campese
2012; Mohammed 2011). Since the inception of
the CBD there has been a vast area of research
on the theory and practice of designing equitable
benefit-sharing mechanisms, the majority of
which has been stimulated by the UN REDD+
programme.' Before we outline the design criteria
for an equitable benefit-sharing mechanism,

we first define what we mean by ‘equitable’

and ‘benefit’.

The concept of what is deemed ‘equitable’ varies
from study to study but may encompass one or
more of the following principles:

* Equality/egalitarian-based: benefits should
be equally shared among all beneficiaries,

* Input/merit-based: levels of benefits are
based on contributions,

* Needs-based or pro-poor: benefits are based
on beneficiaries’ basic needs and seek to
improve the well-being of poor, marginalised
and/or vulnerable individuals, and

¢ Rights/libertarian-based: benefits are
ascribed based on stakeholder rights.

The need to define and account for equitability
is a crucial step in mechanism design given
the inherent gender- and income-differentiated
impacts of stewardship schemes. For example,
fishing bans also impact on women working

as fishers or throughout the supply chain, but
benefits are often distributed to the male head

of the household (Mohammed 2011). Similarly,
poor design may make benefits vulnerable to
‘elite capture’ (ie where benefits for the wider
population are captured by a few usually politically
and/or economically powerful groups (Dutta
2009). Mohammed (2011) argues that where
communities are more equal, benefit-sharing
mechanisms should be founded on equality

and merit-based principles. For communities
characterised by social inequity, benefit sharing
should be targeted towards poor, vulnerable and
marginalised individuals (ie pro-poor).

Similarly, the types of ‘benefits’ vary considerably
from study to study. Benefits may be direct or
indirect, and monetary or non-monetary. Luttrell et
al. (2013) distinguishes between three main types
of benefit:

* Benefits from implementation of a management
scheme (eg direct economic incentives, PES,
carbon credits),

* Benefits from changes in the level of resource
extraction (eg increased abundance/biomass
of the target resource(s), improved provision of
ecosystem services), and

* Indirect benefits (eg improved governance
and infrastructure, livelihood restoration and
enhancement, technological advancement).

To understand the equitability and economic
efficiency of a benefit-sharing mechanism
requires that we account for the benefits
and costs of resource stewardship, and how
they are distributed. According to Luttrell

11. REDD+ is the United Nations programme for reducing emissions from deforestation and forest degradation
(REDD+) in developing countries. REDD+ provides guidelines on how to report on forest resources and forest-
management strategies in terms of reducing emissions and enhancing greenhouse gas removal.
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et al. (2013), costs either come in the form of
financial expenditure or ‘opportunity costs' (ie
opportunities foregone due to the implementation
of the stewardship scheme). Types of financial
expenditure commonly associated with resource-
stewardship schemes can be categorised

into ‘transaction’ and ‘administration’ costs.
Transaction costs are the costs associated

with organising and participating in a market or
implementing a government policy (eg purchasing
land, compensation). Administration costs are
the realised costs of managing an organisation
(eg salaries, financial management). Costs vary
with regards to who they impact most (Campese
2012) and are often differentiated by gender,
class, age, ethnicity, religion, culture or race. For
example, restrictions on fuelwood access will
likely impact on women's workloads more than
men's (Kanagawa and Nakata 2007). Similarly,
the structural design of benefit distribution in PES
programmes tends to be skewed towards the
‘elite’ (Pascual et al. 2010).

As costs can reduce the economic benefits of a
stewardship scheme, and therefore willingness
to comply with regulations, designing efficient
schemes requires a thorough understanding of
the factors governing costs and mechanisms for
reducing them. Transaction and administration
costs can account for up to 25 per cent of the
total operational cost (eg Miranda et al. 2003).1?
Typical transaction and administration costs

include staff salaries, materials and transportation.

Some of the most common issues underlying
high transaction costs are complexity of project

administration and the benefit-distribution
process, and conflicts between stakeholder
groups, particularly where tenure is not defined
(Pham et al. 2009; Wunder and Alban 2008;
Wunder 2007).

4.2 DESIGN CONSIDERATIONS

Based on the lessons learnt from existing
schemes, the following have emerged as
important steps in designing an equitable
benefit-sharing mechanism. Firstly, beneficiaries
must be clearly defined and identified. After
this, a consultation should be carried out with
stakeholders to elicit information on preferences
using a variety of participatory rural appraisal
(PRA) tools, including stakeholder analysis (a
method used to identify everyone with a concern
or interest who needs to be involved in project
planning) and the choice experiment method (a
common technique used to identify respondents’
preferences in terms of hypothetical changes to
the attributes of a scheme). Consultation with
stakeholders can be used to determine what

is deemed ‘equitable’; the preferred payment/
benefit type (‘in cash’ or ‘in kind' eg training,
materials or food) and distribution mechanism;
whether payments are made to individuals,
households or communities; and the economic
and social impacts of benefit distribution
(Campese 2012; FFI 2014; Mohammed 2011).

Despite efforts to consult with stakeholders,
the inevitable complexity of many stewardship
schemes — particularly those involving large
numbers of participants — means that there

12. However, it is important to note that benefit distribution in PES schemes is conditional on proven provision of
natural resources and therefore has the additional cost of monitoring. For compensation schemes such as the one
described in this paper, there is no cost from monitoring activities as proven provision of natural resources is not a

condition of the scheme.
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is often considerable uncertainty regarding
appropriate types and levels of benefits. In-
cash and in-kind payments may be distributed
differently within households depending on
gender and age (Mohammed 2011). Similarly,
cash payments can help to alleviate poverty in
vulnerable communities by helping beneficiaries
purchase basic necessities (such as food,
clothing or medicines), while in more rural
communities where cash is rarely used for
purchasing goods, in-kind payments may be more
useful to the beneficiary (Mohammed 2011).

As benefit-sharing mechanisms may be a new
concept to many stakeholder groups, many
benefits and costs are likely to be unaccounted
for, with many never being realised until the
scheme has been implemented. Additionally,
many benefits and costs, particularly non-
monetary and opportunity costs, may be difficult
to value. Given the inevitability of changes both in
individual/community preferences and potentially
unaccounted for economic and social impacts,
regular consultations are needed to detect these
changes and incorporate them into the scheme
framework. Many similar schemes have performed
poorly where management practitioners have
failed to account for the needs, constraints and
practices of local communities (Johnson et al.
2001).

4.3 OBJECTIVES AND METHODS

The current compensation scheme offers two
types of in-kind support in the form of rice and
AIGA (see Section 2.3). Initial selection of

these compensation types was not based on
recipient preferences, but on the availability of
resources: both the VGF and AIGA compensation
schemes had been established prior to the hilsa
management scheme. BCAS observed that
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some women were selling the sewing machines
issued through the AIGA scheme because they
did not know how to use them thus identifying

a need to better understand the preferences

of beneficiaries.

In this paper, we assess the cost effectiveness
and efficiency of the hilsa incentive-based
scheme. This is done to recommend ways

to minimise costs and maximise benefits to
recipient communities.

Data on the beneficiary-selection process and
unintended consequences of benefit distribution
were collected by the Bangladesh Centre for
Advanced Studies (BCAS) using:

» Secondary data, interviews and focus group
discussions with the fisheries and other
relevant departments,

* Key informant interviews with individuals with
specialist knowledge in this subject area, and

¢ Online resources and literature reviews.

The results of this research were initially published
in Haldar and Ali (2014) and Mohammed et al.
(2014).

Data on the transaction and administration costs
of the food compensation scheme were collected
from focus group discussions with upazila
chairmen, UFOs, DFOs and the Department of
Fisheries officials and have been published in
Haldar and Ali (2014).

Data on preferences were collected by
enumerators of BCAS from experiments with key
informants using the choice experiment method
(see Figure 4). The experiment was carried out
with 900 households within and outside of the
Jatka sanctuaries, and with beneficiaries and
non-beneficiaries of the compensation scheme,
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the results of which have been extracted from
Mohammed and Brouwer (unpublished). During
the experiment, each interviewee was presented
with six choice cards (Figure 4) each of which
had varying permutations of five attributes (ie
length of the fishing ban on hilsa and jatka, the
types of compensation they receive, frequency
of cash payments). Each choice card offered
three alternative scenarios, two of which were
permutations of the five attributes and the other
which was an ‘opt out’ choice.

4.4 BENEFICIARY SELECTION,
COMPENSATION ALLOCATION
AND DISTRIBUTION

In 2013-2014, the Bangladesh government
allocated approximately BDT 1,238.73 million
(approximately US$ 15.771 million) for
compensation which, given the costs of the
scheme (see Section 4.5 on transaction and
administration costs), meant only 226,852 of the
450,000 households affected by hilsa regulations
received rice compensation with a further 905
households offered AIGA support. While only
half of all affected households currently receive
rice compensation, this figure has been steadily
increasing year-on-year from 145,335 households
in 2007-2008 (Table 4). AIGA support has
been less widespread with 21,690 households
receiving some form of support between 2009
and 2014 (Table 5). Furthermore, participation
in the scheme has fallen from its peak of 7,785

in 2011-2012, to only 905 in 2013-2014 with ‘a
mismatch in preferences and support provided’
most commonly cited as the reason for this
decline (Islam et al. 2016; Mohammed and
Wahab 2013).
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Given the financial constraints on compensation
distribution, benefits are reported to be targeted
at the poorest and most vulnerable jatka fisher
households living within the sanctuaries and
therefore affected by the seasonal fishing ban.
While Bladon (2016) found some evidence,
albeit weak, to support the assertion that the
scheme is ‘pro-poor’, there was no evidence to
support the claim of preferential targeting of jatka
fishers. Interviews and focus group discussions
have revealed a number of weaknesses in the
beneficiary selection, allocation and distribution
process that have driven the mistargeting of
benefits (Haldar and Ali 2014).

Anecdotal evidences suggest that some upazila
chairmen and members reported including
additional people from their own constituency
on their beneficiary lists, or adding the same
person twice, to increase the rice allocation to
their constituency and gain political support.
Conversely, genuine beneficiaries may be
excluded for political reasons. Regardless
whether such claims are based on perceived or
actual misuse of power and misappropriation of
resources, they pose a threat to the effectiveness
of the scheme by reducing legitimacy of

the scheme.

Further to this politicisation, the issue of
accurately targeting jatka fishers has largely been
attributed to a problem of identification (Bladon
2016). There are no defining characteristics in
terms of fishing gear that distinguish jatka fishers
from hilsa fishers. Furthermore, genuine jatka
fishers may not be willing to disclose that they
target jatka for fear of retribution, and non-jatka
fishers may claim to catch jatka in an attempt to
receive benefits (Bladon 2016).



TABLE 4. SUMMARY DATA ON FOOD COMPENSATION

FINANCIAL YEAR NUMBER OF AMOUNT PER DURATION
HOUSEHOLDS HOUSEHOLD PER (MONTHS)
RECEIVING FOOD MONTH (KG)

2004-2005 33,300 10 3

2006-2007 103,000 15 1

2007-2008 145,335 10 3

2008-2009 143,252 10 3

2009-2010 164,740 30 4

2010-2011 186,264 20 4

2011-2012 186,264 30 4

2012-2013 206,229 30 4

2013-2014 226,852 40 4

Source: reproduced from Haldar and Ali (2014).

TABLE 5. SUMMARY DATA ON AIGA SUPPORT

FINANCIAL NUMBER OF DISTRICTS UPAZILAS NUMBER OF
YEAR HOUSEHOLDS | COVERED COVERED HOUSEHOLDS
SUPPORTED SUPPORTED
PER UPAZILA
2009-2010 4,388 Chandpur, 20 219
Bhola Laxmipur,
Patuakhali
2010-2011 6,869 As above 21 327
2011-2012 7,785 As above 21 371
2012-2013 1,743 As above 16 109
2013-2014 905 As above 22 41
Total number of 21,690
households

Source: reproduced from Haldar and Ali (2014).
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The issue of mistargeting beneficiaries (exclusion
error) is further exacerbated by the complexity of
the selection, allocation and distribution process
that currently involves a range of participants
(see Annex 1) and every level of Bangladesh’s
administrative hierarchy (Box 1). However, in
2013 efforts were made to reform this process by
having primary school teachers voluntarily compile
the beneficiary list while under the supervision

of the UNO. While this has significantly reduced
inclusion and exclusion errors, the problem of
accurately identifying beneficiaries continues
since fishers are not always easily identifiable.

4.5 TRANSACTION AND
ADMINISTRATION COSTS

4.5.1 Food compensation

The costs of running the rice compensation
scheme are repeated annually and include staff
salaries for the preparation of the beneficiary
list, rice distribution and transportation, and
administrative costs. Haldar and Ali (2014)
estimate the transaction and administrative

cost of distributing a metric tonne of rice for the
period 2013-2014 at BDT 918 (equivalent to
US$ 11.79%8) with an overall cost of BDT 30,918
(equivalent to US$ 397) including the cost of
purchasing a tonne of rice (Table 6). In 2013—
2014, 36,296 tonnes of rice were distributed
bringing the total cost of the rice compensation
scheme to BDT 1,122,230,000 (equivalent to
US$ 14,380,984). After the cost of purchasing
rice, the cost of transport (from the local storage
depots to the distribution yards) and project

administration represent the two greatest costs
(Table 6).

The cost of transport varied between geographic
locations due to differences in the distance
between local storage depots and distribution
yards, and whether multiple modes of transport
were required (Haldar and Ali 2014). Rice

is then distributed to beneficiaries, which is
transported home at their own expense (on
average BDT 200-300), again depending on
distance and mode of transport. Overall the costs
of rice allocation, distribution and transport, and
administration amount to 3 per cent of the total
operational cost, a low proportion relative to other
compensation schemes.

While the expenses of rice allocation and
distribution are financed by government and

from revenue generated by the sale of empty rice
sacks, upazila chairmen end up with an average
deficit of BDT 157.7 per metric tonne (Haldar and
Ali 2014). The government actively encourages
upazila chairmen to submit their expenses to the
UNO office and recoup any additional loss, but
to avoid this lengthy process upazila chairmen
simply withhold an equivalent value of rice from
each beneficiary. Additionally, other staff involved
in the distribution chain (eg the watchman and
man who weighs out the rice) also reportedly
withhold rice as there is no mechanism in place
for them to recoup any expenses they incur. As a
result of the inconsistent quantities of rice being
issued, there is a growing resentment among
beneficiaries leading to reduced compliance with
regulations, thus undermining the effectiveness of
the scheme.

13. Based on an exchange rate of US$ 0.0013 to 1 Bangladeshi taka (BDT) which is used throughout this paper.

38



TABLE 6. COST OF THE FOOD COMPENSATION SCHEME

COST (BDT PER TOTAL COST (BDT |PERCENTAGE OF
TONNE) MILLION) TOTAL COST

Food allocation 70.00 2.54 0.22

Food transport 422.00 15.32 1.37

Food distribution 126.00 4.57 0.47

Administration 300.31 10.90 0.97

SUB-TOTAL 918.31 33.33 3.00

Cost of 36,926 tonne of | 30,000 1,088.90 97.0

food

TOTAL 30,918 1,122.23 100.00

Source: reproduced from Haldar and Ali (2014)

4.5.2 Alternative income-generating activities
To date, 21,690 households have been supported
by the AIGA scheme at an average annual cost of
BDT 163,560,000 (US$ 2,089,850) providing
fisher households with an average benefit value
of BDT 7,540.8 (US$ 96). Relative to the food
compensation scheme, the administrative,
beneficiary allocation and distribution costs of
the AIGA scheme amount to a considerably lower
proportion (0.7 per cent) of the total operational
costs, with materials accounting for 99.3 per cent
of the total.

4.6 BENEFICIARY PREFERENCES

Interviewees considered compensation as a
right, as evidenced by the lack of interviewees
who selected the ‘opt out’ choice. While there
was considerable heterogeneity in interviewee
responses between the split samples (ie
communities living inside vs those living

outside the sanctuaries, and beneficiaries vs
non-beneficiaries), there was a high level of
consistency within samples (mean of 93 per
cent) for a particular choice. The heterogeneity
between the split samples suggests that the
preferences of the interviewees may change over
time depending on their experience. For example,

interviewees who did not receive compensation
did not value rice any differently from AIGA, while
those who do receive compensation prefer AIGA
over rice. The difference between the two groups
was ascribed to the fact that beneficiaries viewed
rice compensation negatively given the issue

of often not receiving their full allocation (see
Section 4.5.1).

The results from the study highlight implicit
discounts that could be achieved through
modifications to the length of the fishing bans, the
frequency of compensation payments, and the
type of compensation that is issued. The greatest
potential cost provision comes in the form of
reducing the length of the jatka and adult brood
hilsa ban: interviewees were willing to forego
compensation if the duration of the ban was
reduced, but required more compensation as the
ban duration increased.

Interviewees also preferred to receive
compensation as a one-off or monthly
compensation rather than annually. Furthermore,
if beneficiaries are issued with rice rather than
AIGA then the marginal willingness to accept
was BDT 8.28 per household. In other words,
the respondents were willing to forego BDT 8.28
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of cash payment for each unit of AIGA received
instead of rice. These two observations depict
that the respondents have seriously considered
time value of money (discount rate) and trade-offs
between different options while answering the
choice experiment questions.

4.7 UNINTENDED
CONSEQUENCES

As noted earlier, benefit-distribution mechanisms
can have a number of unintended negative
impacts on the community that may not be
realised until the scheme has been implemented.
The impacted communities could be beyond

just fishers and may include other community
members who are directly or indirectly employed
in the fish supply chain or even farmers and
labourers who live within and adjacent to the
areas of intervention. Mohammed et al. (2014)
identified unintended negative impacts on local
rice prices, the microfinance market and the local
labour market. During the fishing ban, following
rice distribution within the sanctuaries, rice
retailers and wholesalers report a drop in sales

of between 10-20 per cent, and 20 per cent
respectively. Furthermore, because demand for
rice is reduced, rice prices can fall by up to 10 per
cent depending on the distance of sellers from the
beneficiary villages.

As well as seeking an alternative income, many
fishers will be forced to seek loans from local
microfinance institutions and informal money
lenders (known locally as ‘aratdars’). During the
ban, demand for loans can increase by up to
30 per cent, forcing interest rates up by 20-30
per cent. Limited capacity financially excludes
many fishers from obtaining loans with formal
microfinance institutions, forcing them to seek
loans from informal lenders (Uraguchi and
Mohammed 2016). In order to repay debts, fishers

40

are forced to relinquish their entire catch, 50-60
per cent of which is sold to repay the debt with the
remainder being given back to the fisher in cash.
However, fishers are required to continue debt
repayments throughout the ban, forcing many to
fishillegally.

While the food compensation can remunerate
fishers for their loss of food during the ban, it

does not cover the loss of dietary protein, grocery
expenses or school fees etc. During the ban, many
fishers and supply-chain workers flood the local
labour market, seeking work as casual labourers,
consequently driving down local labour wages by
up to 40 per cent.

4.8 RECOMMENDATIONS

Evidence from existing direct economic incentive-
based schemes highlights the importance of
designing equitable benefit-sharing mechanisms
for achieving local, national and international
legitimacy, and supporting management activities.
Since the inception of the Jatka Conservation
Project in 2005, the food compensation scheme
has shown a consistent annual increase in the
number of households being compensated for the
loss of income from restrictions on fishing activity.
In 2013-2014, the government of Bangladesh
successfully supported just over half of all
affected households. However, results from the
various studies discussed here highlight a number
of project design flaws that are compromising the
equitability of the current compensation scheme.
In the following sections we propose a number of
changes to address these equity issues.

4.8.1 Improvements to beneficiary targeting
At present, project legitimacy and support are
being compromised by beneficiary mistargeting
and the exclusion of particular social groups
affected by the regulatory changes to the hilsa



fishery. Despite claims that the compensation
scheme is targeted at jatka fishers, and the
poorest and most fishing-dependent — or
vulnerable — households, Bladon (2016) found
no evidence to support this. Results from this
same study suggest that targeting jatka fishers
may not just make ecological sense — in terms
of preserving the juvenile stock and thereby
protecting recruitment — but may also capture
some of the poorest and most fishing-dependent
households, though this result must be taken in
the context of considerable uncertainty in the
analysis when distinguishing between jatka and
non-jatka fishers.

While the strategy of targeting jatka fishers
appears to achieve both ecological and ‘pro-
poor’ objectives, it compromises the equitability
of the compensation scheme namely within

the sanctuaries where all types of fishers are
impacted by the fishing ban. A more equitable
approach would involve targeting the poorest and
most vulnerable of all fishers. The issue of how to
accurately identify fishers from non-fishers was
recently addressed following the introduction of
the fisher identity card.

Improving the equitability of the beneficiary
selection process not only requires measures

to improve the detection of fishers and non-
fishers and the most vulnerable, but also efforts

to reduce intentional or unintentional exclusion
errors. Additional to the documented inclusion/
exclusion of beneficiaries for political gain

(Haldar and Ali 2014), 70 per cent of informants
in Bladon's (2016) study ‘perceived’ that benefit
distribution is biased towards the ‘elite’. Efforts

to reduce intentional inclusion/exclusion errors
have made the process of identifying beneficiaries
independent from local government and councils
by employing local school teachers to compile the
beneficiary list. This has also helped to improve

unintentional inclusion/exclusion errors as local
school teachers typically live locally and are
therefore more likely to know individuals of the
fisher community. Nevertheless, opportunities for
intentional inclusion/exclusion errors continue to
exist while local councils are involved in approving
the final beneficiary list.

As mentioned earlier, compensation is currently
targeted towards particular groups due to

a lack of financial resources for distributing
compensation to all affected households. While
the food compensation scheme has successfully
reached just over half of all affected households,
approximately 224,000 affected households
receive no compensation. Increasing the number
of beneficiaries of the compensation scheme

is heavily dependent on mobilising additional
funds. One suggested mechanism for increasing
access to funds is to reduce the transaction

and administration costs of the compensation
scheme. While costs are already low in relation
to other similar schemes, further reductions

may be achieved by simplifying the beneficiary
selection process thereby reducing staff salaries,
and sourcing rice locally, consequently reducing
distribution costs. However, more significant
increases in available funds may potentially be
achieved through the establishment of a hilsa
conservation trust fund, which will be discussed in
further detail in Section 7.

4.8.2 Costs

Support for the hilsa management scheme is
further endangered by the fact that households
do not always receive their full allocation of rice
compensation. To provide a consistent and
complete allocation, measures are needed to
ensure the costs of all actors in the allocation and
distribution process — not only upazila chairmen
— are reimbursed, thereby reducing the need to
withhold rice from the beneficiaries (Haldar and
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Ali 2014). Improving levels of reimbursement

is contingent on finding ways to simplify the
reimbursement process. Addressing levels of
cost reimbursement across all actors serves to
not only improve levels of compensation received
by beneficiaries, but improve the equity of

cost distribution.

4.8.3 Capturing changes in beneficiary
preferences

Ideally, preferred and actual compensation
packages should converge. However, sometimes
the preferences of the recipient communities for
certain compensation packages may be financially
and logistically challenging (if not impossible) to
deliver. Therefore, inevitably, there will be some
divergence between ‘preferred’ and ‘actual’
compensation packages provided. Efforts must
be made to narrow this gap. One way of doing this
could be by designing financially and logistically
plausible ‘predetermined’ compensation
packages and consult recipient communities and
households before decisions are made.

Moreover, the results from the beneficiary
preferences study support the conclusion from
earlier studies that beneficiary preferences are
dynamic (change over time based on experience).
In order to capture these changes, assessments
of preferences must undergo periodic review

to ensure alignment with the design of the
compensation scheme (eg Mohammed et al.
2013). Failure to capture these changes may
erode support for the compensation scheme and
therefore regulation compliance levels.
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4.8.4 Trade-offs between beneficiary
preferences and scheme design

The analysis of beneficiary preferences revealed
three opportunities for lowering the cost of
compensation. However, each comes with a
trade-off, which in the absence of a cost-benefit
analysis, makes it difficult to ascertain the overall
economic loss/gain.

Firstly, a reduction in the duration of the jatka and
adult hilsa fishing bans may negate the need to
issue any form of compensation but this must be
balanced against the fact that shorter bans will
fail to provide adequate protection to the hilsa
stock, as evidenced by the recent finding that the
spawning ban is in fact short (see Section 5.2
for further details). In the long term, inadequate
protection of the hilsa stock will compromise the
size of the hilsa stock thus impacting revenue
from hilsa fishing and therefore counteracting any
financial gain from not issuing compensation.

Secondly, the preference for a one-off
compensation payment lowers the cost of

the scheme by removing annual or monthly
transaction and administration costs. However,
this must be weighed against the fact there is

no long-term incentive to comply with fisheries
regulations. A one-off payment may be spent
quickly requiring future ongoing support for those
who are particularly vulnerable (Ahlheim and
Neef 2006). While ongoing monthly payments
may appear to be the least cost-effective option,
ongoing payments may improve public support
for the scheme and therefore levels of compliance
(Ahlheim and Neef 2006).



Thirdly, a switch from rice to AIGA compensation
could lower long-term costs as it eliminates the
need for ongoing support. However, this benefit
must be weighed up against the fact that issuing
AIGA requires a higher overall initial cost relative
to the annual cost of rice compensation, and there
is insufficient evidence such an approach can
effectively change behaviour (Wright et al. 2015).

The most effective long-term solution that
could potentially achieve cost savings, meet
beneficiary preferences and eliminate the

need to compromise the ecological integrity

of the scheme, would involve altering the type
of compensation from rice to AIGA. However,
the beneficiary preference for AIGA over rice is
reportedly driven by the inconsistent quantity of
rice that is issued. Before the economic trade-
off between AIGA and rice compensation can
be fully evaluated, a study is needed comparing
both types of compensation under an optimally
operating scheme.

4.8.5 Mitigating unintended consequences
To ensure the hilsa compensation scheme

is equitable means to also account for the
unintended consequences of regulatory changes
and benefit distribution. As a consequence

of the fishing bans, many fishers are forced

to borrow money, largely from informal money
lenders. Issues with informal money lenders
include high interest-rate loans, and a burden on
fishers to continue repaying debts throughout
the fishing ban ‘forcing’ them to fish illegally.

To mitigate this, as argued by Mohammed et

al. (2014), microcredit services and products
should be introduced and tailored to meet the

needs generated by a fishing ban. This must
include a ‘grace period’ that protects fishers from
repaying capital or interest when the fishery is
closed, which would in turn boost compliance
with the ban. Well-thought-out microcredit should
gradually liberate hilsa fishers from a cyclical debt
trap and prevent the interest rates they pay rising
when the fishery is closed.

Moreover, a longer-term strategy could involve the
creation of alternative employment opportunities
to reduce fisher reliance on loans during the

ban and diversify their income sources, making
them less dependent on the income from fishing.
Alternative employment opportunities could
involve employing fishers in monitoring and

ban enforcement duties (see Section 3.4.2).
This approach has been successfully used in
many similar schemes and offers additional
advantages including reduced monitoring costs,
and increased support for regulatory changes.
Similarly, increased investment in the AIGA
scheme will serve to diversify fisher income
sources, while also reducing dependence on the
food compensation scheme and therefore costs
to the government.

Fluctuations in local rice prices may be stabilised
if ‘in-kind’ compensation is sourced locally
(Mohammed et al. 2014). Compensation
distributors should either buy local rice or

issue vouchers to be redeemed against local
purchases. Sourcing local ‘in-kind’ compensation
may also serve to stimulate the local economy
and lower some of the administrative

costs (eg transport and distribution) of the
compensation scheme.
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BIOLOGY AND ECOLOGY OF

THE HILSA FISHERY

In this section, we review the findings from three
separate studies exploring various aspects of the
biology and ecology of hilsa fish within the jatka
and spawning sanctuaries of Bangladesh. The
objectives of this research are as follows:

* Investigate the spawning seasonality of hilsa,

* Investigate the food preferences of hilsa fish
across a range of age classes, and

* Investigate the physical, hydrological, chemical
and biological profile of hilsa habitat.

All three studies were carried out by a team of
researchers from the Department of Fisheries
Management at BAU and IIED. For the study

of spawning seasonality, over a thousand
specimens were collected at monthly intervals
between September 2013 and August 2014
from Chandpur on the Meghna River, one of

the five recognised spawning sanctuaries. The
gonadosomatic index (GSI), which is a common
metric for assessing sexual maturity in fish, was
used in combination with observations on ovarian
development to determine spawning season, the
results of which have been published in Hasan
etal. (2015).

Specimens for the study on the feeding ecology
of hilsa were collected between January and
December 2014 from Chandpur on the Meghna
River. A gut content analysis was carried out on
318 hilsa fish, of varying size classes, and dietary
preference was calculated using the Electivity
Index which shows the strength of choice in a
predator’s feeding behaviour. The results of this

study have been published in Hasan et al. (2015).

Data for the study on the biophysical
characteristics of hilsa habitat were collected
between January and December 2014 at
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four sites across the Meghna, Tentulia and
Andermanik rivers. The results of this study have
been published in Hasan et al. (2015).

5.1 BACKGROUND AND CONTEXT

Effective spatial management of wild fisheries
relies on a sound knowledge of a species’ biology
and ecology. Knowledge of species’ diet and
habitat preferences has been used to identify
optimal habitat and therefore the location of
protected areas. Furthermore, information on the
biology and ecology of species can be used to
predict changes in species distribution under
variable climate scenarios (Falke et al. 2013)
allowing conservation practitioners to plan for and
mitigate the negative effects of climate change.
Management tools such as fishing bans often
seek to preserve species during a critical life
phase. For example, implementing fishing bans
during spawning events is a commonly used
management measure for preserving the breeding
stock and maximising recruitment (Griiss et al.
2014).

Every year, hilsa fish undergo large-scale
migrations from the coastal waters of the Bay of
Bengal to spawn in the river systems throughout
Bangladesh. Historical data indicates that these
major spawning events occur during the Bengali
month of Ashwin (October), 5 days before and
after the full moon (Rahman et al. 2012). However,
more recent observational data suggests that

the existing 11-day fishing ban in October may

not adequately capture the timing and duration of
these spawning events. Furthermore, there are
growing concerns that given the dramatic effects
of climate change on the coastal and riverine
ecology of Bangladesh, that the seasonality of
spawning and the location of optimal habitat might



undergo significant annual shifts (Bladon 2016;
Miah 2015). While there has been considerable
research on the biology and ecology of hilsa in
India there has been comparatively less within
Bangladesh, prompting the need for research on
spawning seasonality, food and feeding ecology,
and habitat preferences to support ongoing
adaptive management.

5.2 SPAWNING SEASONALITY

The results of the study by Hasan et al. (in prep)
largely corroborates findings from earlier studies
showing that hilsa achieve sexual maturity by
October. However, Hasan et al. (in prep) also

found that data on the GSl indicated that the peak

spawning period for hilsa in the Meghna River may
start a few weeks earlier in late September and
continue for up to 20-25 days before dropping
again in late October (Figure 5). Nevertheless, it
must be acknowledged that this study was based
on data from a single year and a single location.
Migratory fish within the West Bengal region can
show considerable variability in the timing and
duration of spawning in response to climactic
factors — such as rainfall and water temperature —
and flow rate (Sharma et al. 2014), leaving some
uncertainty regarding the level of inter-annual
variability in the duration and timing of spawning in
hilsa under a rapidly changing climate.

FIGURE 5. MONTHLY CHANGES IN THE GONADOSOMATIC INDEX (GSI) OF FEMALE

HILSA
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5.3 FEEDING ECOLOGY AND
BIOPHYSICAL ASSESSMENT OF
HILSA HABITAT

The results of the study by Hasan et al. (2015)
demonstrate that hilsa are largely planktonic
feeders with a preference for phytoplankton
over zooplankton. This is evidenced both by
the gut content analysis and the peak in jatka
abundance in the Chandpur area between
January and April which coincides with the
peak in plankton abundance. While extensive
biophysical assessments have been carried
out of the hilsa habitat within the sanctuaries,
comparable assessments of non-hilsa habitat
and at different times of year have not been
undertaken making it difficult to ascertain why
there is a higher abundance of plankton and hilsa
within the sanctuaries.™

The results of the biophysical assessment study
showed that water quality was largely suitable for
fish at all sanctuary sites, except the Andermanik
River where there were significantly higher
levels of ammonia and nitrogen which are likely
to influence the migration of hilsa upstream.
Furthermore, in the lower reaches of each of

the rivers significant sandbars and submerged
islands were identified. In the absence of efforts
to preserve sufficiently deep river channels,
sandbars and submerged islands may present a
major barrier for hilsa migration.

5.4 ISSUES TO CONSIDER

5.4.1 Timing and duration of spawning

The recent study exploring spawning seasonality
of hilsa in Bangladesh indicates that spawning
may occur earlier and for longer than previously
supposed. In response to this conclusion, the
government of Bangladesh recently extended
the spawning season fishing ban from 11 days to
15 days (three days before and 11 days after the
full moon). While the new ban period does not
fully account for the likely duration of spawning
activity, fishers are not currently compensated for
the loss of earnings during the spawning season
ban given its short duration. An extension of the
fishing ban to 25 days will require that fishers are
adequately compensated for their loss of earnings
and food during this period (Mohammed and
Wahab 2013). At present, there is no mechanism
in place to financially support a compensation
scheme for the spawning-season fishing ban but
this could be overcome with the establishment of
a hilsa conservation trust fund (see Section 7 for
further details).

There remains some uncertainty regarding the
level of inter-annual variability in the timing and
duration of spawning given the limited duration
of this study and the rapidly changing climate
within Bangladesh. To improve the predictability
of spawning timing and duration for fisheries
management will require further studies like this

14. According to Hasan et al. (2015) plankton abundance is affected by a number of biological, physical and chemical
parameters such as wind-induced mixing, high light influx, temperature, water depth/level and/or salinity. Plankton
abundance can be easily affected by anthropogenic factors such as siltation and pollution, which pose a threat to hilsa
sanctuary and habitats. This suggests a need to promote intersectoral coordination with eg land-based activities that

may affect the habitat.
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over a longer time period and at a greater number
of sites. As mentioned in Section 3.1, the DoF
currently has limited capacity for expanding its
research activities. While the establishment of

a hilsa conservation trust fund may increase the
scope of the DoF, employing the use of local
people as data collectors may present a low-cost
solution to increasing monitoring capacity (see
Section 3.4.2 for further details).

5.4.2 Limitations of hilsa spawning and
migration

While threats acting independently of one another
may pose little danger to a species, threats

acting synergistically can significantly increase
rates of decline. For example, fishing pressure

can magnify the effects of climate change on
populations of aquatic invertebrates (Harley and
Rogers-Bennett 2004). Similarly, aquatic pollution
coupled with increasing global temperatures can
increase disease prevalence in fish populations
(Karvonen et al. 2010), impeding their recovery
even in the absence of other threats. While

the impact of aquatic pollution on hilsa is

not fully understood, numerous studies have
demonstrated reproductive impairment in fish
exposed to high levels of pollutants (eg Wu et al.
20083; Scott and Sloman 2004). Coupled with the
growing threat of increasing global temperatures
due to climate change, aquatic pollution may
impede the recovery of hilsa even in the absence
of fishing pressure.

Industry represents one of the biggest sources
of pollution, particularly in the Andermanik
River. While government policies prohibiting the

dumping of untreated industrial waste into aquatic
systems have been enacted, many industrial
plants either lack effluent treatment plants (ETPs)
or fail to run them due to high implementation/
running costs (Khan et al. 2009). Furthermore,
regulations are poorly enforced due to a lack

of enforcement capacity (Asian Development
Bank 2004). Nevertheless, even where penalties
are issued, they are typically not severe enough
to promote compliance with environmental
legislation (Begum 2015). Efforts are needed to
enact policies that address this inequity.

Similarly, sandbar formation due to siltation

and submerged islands represent potentially
significant barriers to hilsa recovery by blocking
key migration routes. Continued damming,
upstream dredging and loop-cutting, and
reductions in freshwater flow will only exacerbate
these issues further. In the short term, dredging
may be required to ensure migration is
unobstructed by these physical barriers, but this
does not negate the need for long-term strategies
to mitigate the causative factors of siltation.

Development of targeted conservation actions

for the preservation of hilsa habitat and food (ie
plankton) is also going to require further studies
examining the unique biophysical characteristics
of the hilsa sanctuaries. This will require
biophysical assessments of not only hilsa habitat,
but non-hilsa habitat and across different seasons
to improve understanding of the characteristics
that underlay the temporal and spatial patterns in
hilsa and plankton abundance.
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TRANSBOUNDARY
APPROACH TO HILSA

FISHERIES MANAGEMENT

Migratory species are rarely distributed within
political boundaries, thereby demanding
transboundary cooperation for their conservation.
Transboundary cooperation improves the
effectiveness of conservation schemes by
reducing the need for duplicated research effort,
increasing effort to tackle wide-scale threats, and
improving national support for the scheme (Erg
et al. 2012). However, fostering transboundary
cooperation is rarely straightforward, particularly
where there are competing environmental
objectives, and diverse legal and institutional
governance structures (Erg et al. 2012), and so
requires forums in which to facilitate dialogue
between the various stakeholder groups.

Hilsa shad are known to occur in the coastal
marine and freshwater habitat of countries
spanning from Vietnam to the Persian Gulf
(Freyhof 2014). Despite their broad distribution,
the majority of the global hilsa catch is taken by
Bangladesh (50-60 per cent) with relatively
smaller proportions taken by Myanmar (20-25 per
cent), India (15-20 per cent) and other countries
(5—10 per cent) (Rahman et al. 2012). Observed
declines in the annual catch of hilsa within the
Bay of Bengal region have prompted wide-

scale conservation efforts by the Bangladesh
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government (Mohammed and Wahab 2013).
Despite these attempts, the threats to hilsa (ie
overfishing of jatka and brood hilsa, siltation,
loss of habitat, water-management projects and
pollution) are common to all countries in which
hilsa occur, jeopardising conservation efforts
carried out by Bangladesh alone. For example,
efforts to preserve unobstructed channels

for spawning migrations in Bangladesh are
compromised by the presence of dams and
barrages in India (eg the Farakka Barrage), as
well as deforestation and river mining (Ahsan et al.
2014).

In recognising the need for cooperation between
India and Bangladesh for the management of
natural resources, in 2010 the International Union
for Conservation of Nature (IUCN) established
the Ecosystems for Life initiative, an institutional
framework that coordinates multi-stakeholder
research and dialogue on transboundary

issues. In 2014, the Ecosystems for Life initiative
published a report on the transboundary issues
for hilsa management in India and Bangladesh,

in which they highlighted the need for inclusion
of Myanmar in hilsa conservation action planning
given their significant impact on the fishery
(Sinha and Ahmed 2014).



The Darwin Initiative-funded project will build

on existing momentum and create a platform for
regional cooperation. This is done by sharing
lessons from the Bangladeshi experience and
exploring ways this could be scaled up to regional
level. However, there are two main challenges that
may hinder the realisation of regional incentive-
based hilsa management: the lack of a regional
institutional framework, and the lack of financial
capacity to administer such a large-scale regional
initiative. One way of filling both institutional and
financial gaps is the establishment of a regional
hilsa foundation, which builds on a proposed
trust fund for Bangladesh, which is discussed in
Section 7.
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HILSA CONSERVATION

FOUNDATION

7.1 DESIGNING AN APPROPRIATE
CONSERVATION FUND

An increasing human population has placed an
increasing pressure on aquatic resources and
the ecosystem services they provide. The value
of maintaining good aquatic health for the benefit
of humans is evidenced by the increasing efforts
of governments globally to implement policies
that achieve ecological sustainability. Efforts to
accomplish or improve ecological health involve
regulating access to and extraction of resources.
However, given the reliance of many communities
on these resources, particularly within developing
countries, natural resource users need to

be compensated for their loss of earnings to
incentivise regulatory compliance.

For many countries, adequate financing
mechanisms remain a considerable challenge for
the long-term sustainability of natural resource
management schemes (Balmford and Whitten
20083; Hein et al. 2013). Examples of commonly
used instruments for sustainably financing natural
resource management include fiscal reforms,'®
incentive-based schemes and conservation trust
funds (CTFs).

In recent years there has been growing interest
in the use of tools such as CTFs, also known
as environmental funds, of which there are
more than 70 in existence globally (Bladon

et al. 2014; Conservation Finance Alliance
2008). Conservation trust funds are private,

legally independent institutions that mobilise
and invest funds from a variety of sources,
including the private sector, government and
international donors for the purpose of financing
natural resource management (Bladon et al.
2014; Conservation Finance Alliance 2008).
Additionally, CTFs can initiate and improve
resource management agencies' relationships,
procedures and capacity (Bladon et al. 2014;
Conservation Finance Alliance 2008). A CTF
may be particularly valuable in situations where
institutions lack the capacity and efficiency

to make use of available funds, where there is
political instability, or where private-sector funds
are available (Bladon et al. 2014).

Despite their growing prevalence, the
implementation and management of CTFs

is complex, lengthy and often tedious. Their
complexity and the requirement for a large
investment of funds require that an initial
assessment phase be undertaken to determine
if a CTF is the most appropriate financing option
given the requirements and resources of a
country. Furthermore, there is no panacea to
designing and managing a CTF that will address
inherent economic and political differences
between host countries. While adhering to the
design criteria for a CTF may help to overcome
some of these differences (Box 2), design
procedures ultimately need to be adaptable and
tailored to the country in question.

15. The use of taxes, fees or subsidies as incentives or disincentives for particular behaviours.
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7.2 ESTABLISHING A HILSA
CONSERVATION TRUST FUND

Throughout the course of this paper we have
highlighted a number of areas in which a lack of
funding has impacted the effectiveness of hilsa
management: a lack of resources for ecological
monitoring; a lack of resources for effective
policing, monitoring and enforcement of fishing
regulations; a lack of capacity for research

on stock management and diversification

of fisher livelihoods; a need for increased
awareness-raising programmes and public
support campaigns; and lack of capacity for
transboundary hilsa stock management. Given the
significant annual revenue from the hilsa fishery
(US$ 630 million) and the significantly lower cost
of compensating fishers for hilsa fishery bans
(BDT 1,238.73 million or US$ 15.771 million),
there is a clear economic argument for continuing
hilsa management. The development of a hilsa
conservation trust fund — the Hilsa Conservation

Foundation (HCF) — has been proposed as a
mechanism by which to address many of the
current hilsa-management financing issues. The
benefits of a hilsa CTF extend beyond addressing
capacity and resource inadequacies, but could
support the wider development of an institutional
framework for fisheries governance (Majumder
etal. 2015a).

In 2015, a multi-stakeholder workshop was held
in which the requirements and structure of a hilsa
CTF were discussed. Based on the findings of
this workshop, the following have been proposed
as primary objectives of a hilsa CTF:

* To ensure sustainability of the compensation
scheme and to increase the number of hilsa
fishers benefiting from the scheme (see
Majumder et al. 2015a for further details on the
financial requirements of the hilsa CTF).

* To ensure wider coverage of hilsa fishers
affected by the ban period and zone.
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» To ensure equitable distribution of benefits
from hilsa conservation, management
and development.

* To initiate actions and promote restoring and
conserving the hilsa habitat in the riverine and
marine environments. In addition to protecting
critical hilsa spawning habitat, expansion of the
Bay of Bengal MPA would help Bangladesh
meet Target 11 of the Convention on Biological
Diversity (CBD) which aims for all signatories to
protect 10 per cent of marine habitat by 2020.

* To develop and implement alternative
livelihood activities for the hilsa fishers for
the conservation of jatka, gravid hilsa and
hilsa habitats.

Here we review the findings from the 2015 multi-
stakeholder workshop in which the suitability and
requirements for establishing a hilsa CTF were
explored, and discuss the enabling and limiting
factors for a hilsa CTF.

7.2.1 Financing options

Two of the pre-conditions for establishing a
conservation trust fund are a source of seed
money, and a means for continued finance
generation for the duration of the fund.
Conservation trust funds typically take one of
three financial structures depending on the

size and requirements of the CTF (Bladon et

al. 2014; GEF 1998). Endowment funds use

the income (ie interest or return) on investment
only to fund activities. They are best suited to
long-term projects as they tie up a large sum of
money generating a relatively low rate of interest.
Sinking funds distribute a portion of the capital
over a fixed period of time, until the fund sinks to
zero and are therefore best suited to relatively
short-term projects. A revolving fund is continually
replenished, usually with user fees or earmarked
taxes which are used to finance project activities.
If the source of revenue is unsustainable and is
disbursed more quickly than it is replenished, the
fund will collapse and so part of the revenue is
often set aside for establishing an endowment
fund (see Bladon et al. 2014 for a full review of
the advantages and disadvantages of each type
of fund).

In considering that hilsa management activities
require a long-term, sustainable source of funds
an endowment fund'® has been proposed as

the most suitable source of fund generation.
Furthermore, a diverse set of funding sources has
been identified (Box 3) to buffer the hilsa CTF
against potential fluctuations or the loss of a single
source of funding (Bladon et al. 2014).

16. Where the financial assets of a fund are invested and only the income from this investment is used to finance

activities.
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BOX 3.

1. Earmarking hilsa export tax revenue

The government of Bangladesh earns a
significant amount of money from hilsa exports.
According to some estimates, the revenue

is as high as US$ 160 million (Mome 2007).
Therefore, it is financially plausible to earmark
a small percentage (between 5 to 10 per

cent) of the revenue and channel it to the fund.
However, it should be noted that given the
limited resource base of the government for
carrying out other development work, this puts
an additional pressure on the government.

The tax to GDP ratio of the country is very low
when compared with neighbouring countries.
Therefore, it may be difficult to earmark tax
revenue for the conservation fund. However,
government contributions may be needed

only once (seed money), and then the fund
would continue to generate financial resources
through alternative means without relying
(heavily) on government budgets.

2. Debt service liability

Debt service liability means repayment of
principal and interest by the government for a
loan from development partners. This is similar
to a ‘debt swap’ scheme, where creditors write
off all or part of the debt, under the condition
that the same amount of resource is directed
towards investment in other development or
conservation projects. There are a number

of examples from Latin America and the
Caribbean, where a number of conservation
funds have been established through mutually
agreed terms between indebted governments
and creditors, most notably USAID. Similar
examples can also be found in Bangladesh,
such as the Krishi Gobeshona Foundation
(KGF) and the Silk Foundation Fund.

3. Introducing fees to beneficiaries

An alternative financing option is to introduce
fees to beneficiaries along the hilsa supply
chain. To do so, a careful assessment

and mapping of the chain is needed. The
value-chain actors may include middlemen,
processors, storage facilities, exporters or
even local distributors and consumers, such as
hotels, restaurants and other service providers
in the tourism sector. Fees may be collected in
the form of taxes or other means.

4. Existing climate funds

There are several funds available for combating
climate change impacts. Climate change has
an adverse impact on all kinds of fisheries and
the diminution of hilsa fish production has also
been considered a consequence of climate
change impacts. Funds can therefore be
solicited from the Bangladesh Climate Change
Trust (BCCT), the World Bank’s Bangladesh
Climate Change Resilience Fund (BCCRF)
and other international sources of climate
change funds such as the Green Climate

Fund (GCF).

5. Deposit in a fund with a fair dividend rate
(FDR)

A fund with a fair dividend rate (FDR) is

the most traditional and less risky method

of investment. Currently, the interest rate

for a fixed or term deposit approved by the
Bangladesh Bank is 12 per cent. A sizable
amount of the seed capital can be deposited
with a registered bank as a term or fixed
deposit. CAMEL ratings (capital, assets,
management capability, earnings, liquidity and
sensitivity) can be used to identify suitable
banks for the investment of funds to ensure
maximum return commensurate with risk. The
endowment funds of organisations such as the
Bangladesh Institute of Development Studies
(BIDS), the BCCT and the Civil Service
College are being used as FDRs for earning
income for organisations.
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7.2.2 Governance and institutional structure
Governance of the proposed hilsa CTF would be
carried out under a two-tier system comprised of
a board of governors at the top level to provide
overall strategic direction and guidance, and
local government committees at the lower level
to oversee the work programme and ensure

that activities are carried out in accordance

with agreed procedures. The proposed

board of governors would comprise top-level
representatives from the major government
ministries, non-governmental organisations
(NGOs), the private sector, and fishermen's
associations (see Majumder et al. 2015b for
further details) to ensure political autonomy but
also to gain political support.

Similarly, to ensure transparency in the
governance of the trust, a variety of protocols have
been designed to ensure there are mechanisms

in place for internal and external audits, and
financial reporting (see Majumder et al. 2015a for
further details).
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7.3 ISSUES TO CONSIDER

Throughout this paper we have highlighted a
number of areas in which inadequate funding is
compromising the efficacy of hilsa management. A
hilsa CTF could not only overcome these funding
deficiencies but also provide a sustainable
revenue stream for hilsa management, buffered
against political and economic disturbances.

7.3.1 Buffering revenue against economic
instability

To ensure a CTF is buffered against economic
fluctuations, it is important to have a diverse
financing mechanism which reduces reliance on
a single source of revenue (Bladon et al. 2014).
During the workshop, seven potential sources of
revenue were identified (Section 7.2.1). While the
proposal for an endowment fund may attract less
donor support, Majumder et al. (2015a) propose
a shift away from donor support towards sources
such as earmarked taxes and user fees which
can provide a large and predictable source of
revenue. While there is an emphasis on revenue
sources from ecosystem service users, donor
support should not be entirely discounted. Donor
support may be obtainable from one of the many
climate change funds within Bangladesh given the
potential climate impacts on the hilsa fishery (see
Section 5.4.2 for further details).



7.3.2 Demonstrating conservation value
Conservation trust funds need to demonstrate

a clear focus and conservation value to

ensure effective allocation of resources, and
accountability to donors and potential investors
(Bladon et al. 2014). Achieving these goals is
contingent on the availability of robust underlying
data and optimal monitoring methods that are
able to detect change in the factor of interest. In
2005, the government of Bangladesh published
the HFMAP (see Section 2.2. for further details)
which outlines key activities for hilsa conservation
based on years of research by the DoF and
BFRI. While there were questions over the
accuracy of some of this data, recent studies
have addressed many of these knowledge gaps
(see Section 5 for further details). However, as
is often the case with CTFs, there is a lack of
detail regarding the most appropriate monitoring
tool for determining the conservation value of
interventions. Despite claims that the imposed
fishing bans have increased hilsa landings and
the availability of adult size classes (see Section
8 for further details) there is little evidence from
rigorous monitoring programmes. Addressing
monitoring deficiencies will require an evaluation
of the most appropriate indicators for each

of the conservation objectives, and the most
effective tools for detecting change in each of
these indicators.

7.3.3 Institutional framework to support fund
establishment and governance

As stated in the memorandum and articles of
association (MoA) (Majumder et al. 2015b), the
hilsa CTF board of governors would comprise a
mix of high-level government representatives from
the each of the ministries, and representatives

of fishing associations, NGOs and the private
sector. A diverse board with representatives
from all stakeholder groups and without a
government majority achieves political autonomy,
protecting against potential bureaucracy,
improving adaptability, increasing national
legitimacy, and buffering governance of the CTF
against political agendas (Bladon et al. 2014).
However, involvement of high-level government
representatives on the CTF board should help

to gain political support and therefore help

to achieve permanence (Bladon et al. 2014).
Furthermore, a board comprised of government
representatives will ease the process of creating
new legal tools necessary for the establishment of
the hilsa CTF.
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Since its establishment in 2005, Bangladesh's
hilsa fishery economic incentive-based
mechanism has achieved a number of successes.
In 2013-2014, 226,852 fishers were issued with
food compensation, a number that has steadily
increased year on year. There have also been
reports of positive ecological changes such

as larger hilsa-dominating catches (Rahman et

al. 2012); increased diversity of other aquatic
species within the sanctuaries (Mohammed and
Wahab 2013); an increase in the size of the brood
stock (Rahman et al. 2012); increased egg and fry
production (Rahman et al. 2012); and of positive
social impacts such as increased income from
the increase in hilsa catch (Habib pers. comm.

in Mohammed and Wahab 2013); diversification
of income sources and a diminished reliance

on money lenders through the assistance of

the AIGA programme (Mohammed 2013); and
increased social time with friends and family
(Jaher pers. comm. in Mohammed and Wahab
2013). In spite of these reported successes,

the studies carried out as part of this paper
highlight inadequacies in the design of the

hilsa management scheme that are limiting the
scheme's legitimacy and efficiency.

8.1 SUMMARY OF THE LESSONS
LEARNT

8.1.1 Equitable benefit and cost sharing

One of the principal social challenges for the
hilsa management scheme has been designing
a compensation scheme that is both equitable
and economically efficient. Recent research by
Haldar and Ali (2014), Bladon (2016), along with
earlier research by BCAS has highlighted the
challenges both with identifying beneficiaries
and ensuring costs are distributed equitably. At
present, benefits are subject to elite capture, and
costs are often borne by those who can least
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afford it. Based on this research, the Bangladesh
government has recently moved to address equity
issues with the introduction of fisher identity
cards, and the involving of non-government
officials in the beneficiary selection process.
While these efforts should overcome many of the
equity issues discussed here, rigorous monitoring
and evaluation protocols are needed before
conclusions can be drawn on the efficacy of
these measures.

8.1.2 Improving capacity and resources for
enforcement and research

In sections 3, 5 and 6 numerous studies
demonstrate how major deficiencies in staff
capacity and resources, particularly within the
DoF, are compromising the government’s ability
to carry out regulatory enforcement operations
and crucial research. A plethora of examples from
the global fisheries community highlights the
potential value to be gained from decentralising
at least some of the management of the hilsa
fishery, including improved compliance with
fishery regulations, reduction in transaction and
administration costs, increased awareness of
regulations and improved institutional frameworks
which could enhance communication between
government and other stakeholder groups.

Similarly, enhancing levels of engagement
between the government and the fisher
community, and other neighbouring countries
could serve as a useful tool by which to address
staff capacity deficiencies within the DoF for
carrying out data collection and monitoring.
These deficiencies are compromising the degree
to which the DoF can carry out key monitoring
activities and therefore the quality of the science
that underpins management strategies such as
the location of spawning grounds, and the timing
of brood stock bans. However, efforts to increase
the resources available to the DoF need to not



only account for the current research deficiencies
(eg impact of pollution, physical migration
barriers) but the increased future challenges that
are likely to face the fishery from climate change.

8.1.3 Sustainable financing

While limited finances underlay many of the
issues discussed here, numerous data sources on
annual revenues and ecological impacts suggest
that financial investment in the hilsa fishery will
pay dividends economically and ecologically.
Overcoming the many financial challenges for the
hilsa fishery depends on identification of means
by which to provide increased and sustained
financing that is free from economic and political
shockwaves. In Section 7 we discussed the
many enabling factors that could support the
establishment of a hilsa conservation trust fund
(CTF) that would provide a long-term source of
funds for increasing the number of compensation
beneficiaries; ensure equitable distribution of
benefits; ensure wider coverage of the ban

period and protection zones; support critical
ecological research; and, aid the development

of long-term alternative livelihood strategies.

The next steps involved in getting a hilsa CTF
established ultimately depend on the development
of a diverse financing portfolio; demonstration

of the conservation value of the fund through
rigorous monitoring and evaluation protocols;
and, development of the institutional framework to
support fund establishment and governance.

8.2 WHERE TO FROM HERE?

Based on the various studies discussed in this
paper, there are two issues that continue to
hinder the knowledge base that supports hilsa
management: robust reporting, monitoring

and evaluation protocols for identifying and
responding to knowledge gaps, and data on the
non-fishing related stressors. Overcoming these

issues will not only improve the evidence base
upon which to make management decisions, but
demonstrate the legitimacy and effectiveness of
the hilsa management scheme to donors and the
international fisheries community.

8.2.1 Reporting, monitoring and evaluation
Given the dynamic spatial and temporal
complexity of ecosystems, it follows that effective
natural resource management requires a well-
designed and adaptable set of protocols for
reporting, monitoring and evaluation that can
detect and respond to these changes. The
dynamic nature of natural resource management
is clearly illustrated in many of the socio-
economic and ecological constituents of the

hilsa fishery management action plan. In Section
4.4, we have shown how experience affects
beneficiary preferences and discussed how, if
unaccounted for, this may diminish support for the
compensation scheme over time. In Section 5.2
we have noted the potential for climate change

to impact hilsa distribution and the timing of
spawning events, and the importance of capturing
these changes for defining the boundaries of
sanctuaries and spawning season fishing bans.
While the results of this project have enhanced
our understanding on many aspects of the hilsa
management scheme, they also demonstrate the
need for ongoing rigorous reporting, monitoring
and evaluation to address outstanding knowledge
gaps and capture future inevitable changes.

Rigorous reporting, monitoring and evaluation
protocols also serve to demonstrate the effect

of interventions such as the impact of fishing

bans on hilsa abundance. Evidence of positive
conservation outcomes can be used as a tool

for enhancing national support for management
schemes and consequently enhancing
compliance with regulations, as well as attracting
donor support for a hilsa CTF. However, our ability

57



CONCLUSIONS

to detect conservation outcomes is only as good
as the tools we use for monitoring. For example,
inferences about changes in hilsa abundance
from data on landings are complicated by a lack
of concomitant data on fishing effort (eg number
of fishers, time spent fishing, changes in gear
type). Similarly, reports of positive ecological
and socio-economic outcomes associated with
hilsa management must be treated with caution
given the absence of baseline data against
which to evaluate these effects. To enhance the
effectiveness of future monitoring programmes,
efforts are needed to identify appropriate
monitoring tools with sufficient power to detect
change, along with systematic, statistically robust
monitoring programmes.

8.2.2 Managing non-fishing-related threats
When the HFMAP was first developed, efforts
towards mitigating the declines in hilsa catch were
entirely focused on banning fishing activity in key
areas at certain times. However, outputs from

this project have highlighted a number of direct
and indirect threats that are compromising the
recovery of the hilsa fishery:

* The presence of illegal fishing activity (see
Section 3.3),

* Alack of physical and staff resources for
carrying out enforcement operations (see
Section 3.4.1), and

« Siltation and pollution of critical hilsa habitat
(see Section 5.4.2).

Based on the data presented here, we cannot

be sure as to the contribution of each of these
threats to overall rates of decline. But given the
significant number of fishers who continue to fish
illegally (see Section 3.3) and the potential for
threat impacts to be magnified under scenarios
of multiple interacting threats (see Section 5.4.2)
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at the very least studies are needed to better
understand, and therefore assess, the likely
impact of these threats.

8.2.3 Improving understanding of the impact
of threats

Understanding the levels and reasons behind
illegal behaviours is important in developing
interventions and effective policies to improve
compliance, but remains a significant challenge
for conservationists as rule breakers are typically
unwilling to disclose information on illegal/
sensitive topics for fear of punishment (Keane
etal. 2008; St John et al. 2010). lllegal hilsa
fishing potentially poses a significant threat to the
recovery of the hilsa stock, with cases of illegal
Jjatka fishing activity reportedly on the increase
(see Section 3.3). Furthermore, it is likely that

the proportion of fishers who reportedly fish
illegally, as determined during the interviews, was
significantly underestimated due to the probable
under-reporting of illegal behaviours. Throughout
this paper we have uncovered a number of
explanations for the compliance issues in the
hilsa fishery (ie debt entrapment, compensation
is not offered to all affected by the fishing bans,
disparity between compensation type and
beneficiary preferences). We have proposed a
number of strategies for overcoming these issues.
It is imperative that enforcement policies seek to
address these compliance issues as enforcement
alone may only exacerbate poverty and promote
negative perceptions of the regulatory scheme.

While the studies described in this paper have
uncovered a number of drivers of illegal hilsa
fishing, these are restricted in their geographic
scope (ie confined to a few interview sites).
Research is needed to determine the degree

of spatial heterogeneity in these drivers.
Furthermore, given the limited resources available
for enforcement activities, efforts are needed



to identify non-compliance hotspots allowing
enforcement patrols to concentrate their efforts
more efficiently. As noted earlier, studies of
compliance issues are complicated in terms

of eliciting truthful reports from rule breakers.
However, in recent years, a number of tools have
been developed for obtaining accurate estimates
of illegal harvest levels and understanding
compliance issues (see the following for further
information: Nuno and St John 2014; Nuno et al.
2013; St John et al. 2010). These could provide
arapid, low-cost assessment of non-compliance
hotspots and drivers allowing government to carry
out targeted enforcement patrols, and develop
effective policies.

8.2.4 Cross-sector coordination and
cooperation

To instigate policy change that addresses

these non-fishing-related threats will require
coordination and cooperation across all sectors
that impact hilsa management and habitat.
Facilitating cross-sector discussions can help

to identify where there are divergences in the
mandates of each sector and therefore potential
for conflicting policies. Given the recognised
importance of cross-sectoral collaboration for
natural resource management, the following
design principles provide a useful framework by
which to improve cross-sectoral collaboration and
policy integration. These originate from a study by
Roux et al. (2008) looking at the lessons learnt
from the initiation and facilitation of cross-sector
cooperation for the conservation of freshwater
systems in South Africa. These lessons are
particularly suited to the hilsa scheme given the
commonalities between each scheme: scarcity of
skilled people; and where economic development,
job creation and provision of basic services take
precedence over conservation.

Firstly, the process of environmental policy
integration and ensuring policy is informed by
the best available science provides a platform
upon which to develop inter-sector dialogue

and negotiation. The integration of science

into the policy domain often fails due to a weak
institutional setting: overcoming this issue
requires reasoned negotiations among the various
actors. Furthermore, discussions concerning
what constitutes the best available science can
help to foster a research-driven environment that
seeks to answer critical research questions for
more effective natural resource management.
Secondly, enabling cooperation can incur costs
for the actors involved and so requires a skilled,
independent boundary-spanning agent to facilitate
discussions and negotiations. The agent would
preferably come from a sector on the boundary
of science and policy, and who therefore has

an understanding of the commonalities and
differences between each sector which will help
in achieving a common vision and goal. Thirdly,
the goals developed during informal cross-
sectoral discussions need to be integrated into
formal policy and management processes. This
is best carried out by a lead agency as reliance
on a single individual can be risky. Given the
long time period over which it takes to establish
cross-sectoral cooperation and integrate policies,
actors and funding should be viewed as long-
term commitments to ensure the permanency of
the scheme.
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ANNEX 1. BENEFICIARY-SELECTION PROCESS FOR FOOD AND AIGA

SUPPORT
FOOD-BENEFICIARY SELECTION PROCESS

AIGA-BENEFICIARY SELECTION

PROCESS

Step 1.

The Upazila Fisheries Officer (UFO), in consultation with the
Upazila Nirhabi Officer (UNO), writes an official letter to every
Union Parishad Chairman (UPC) in the upazila, requesting an
incentive recipient list of genuine jatka fishers only.

Step 2.

The UPCs, in consultation with their union council members,
prepare a list of jatka fishers who are eligible to receive food
incentives. The chairmen organise two or three meetings to
finalise the list with the Union Parishad VGF Committee, which
consists of 12 UP members and 8 others and usually includes
the UFO or his/her representative. After finalisation, the list of
beneficiaries is submitted to the relevant UFO.

Step 3.

After receiving the lists from each UPC, the UFO asks the
UNO to call together the Upazila VGF Committee to compile
a list of beneficiaries for the whole upazila. The committee has
15 members, and 22—-24 people attend including the UPCs.

It usually takes two to three meetings to finalise the list, taking
into account the fishers’ dependency on jatka and their socio-
economic status such as income level.

Step 4.

Having compiled the list, the UFO prepares a summary of the
food incentive requirements for the upazila and sends it to the
relevant District Fisheries Officer (DFO).

Step 5.

The DFO compiles a list of food-incentive beneficiaries from

the various upazilas in the district and calls a District VGF
Committee meeting, chaired by the Deputy Commissioner (DC)
— this is approximately a 30-member committee including all
UNOs and the representatives of higher-ranking officials. The list
of beneficiaries is discussed, endorsed and sent to the Director
General of the Department of Fisheries. Usually, the District VGF
Committee does not change the list but simply endorses it and
passes it on.

Step 6.

The final list of incentive beneficiaries from all the districts is
compiled at the Director General's office. From there, a letter
allocating the food incentives is sent to the Ministry of Fisheries
and Livestock.

Step 7.

The Ministry of Fisheries and Livestock endorses the list

and the amount of food grain required, forwarding it with a
requisition request to the Ministry of Disaster Management and
Rehabilitation.

Step 1.

The director of the Jatka Conservation Project,
based in Dhaka, writes to the Ministry of Fisheries
and Livestock (MoFL) requesting funds to deliver
the year's AIGA programmes. After receiving

the funds release order from the ministry (which
divides funds between the upazilas) the director
approves the funds to be disbursed to the chief
accounts officer of MoFL, with copies to the
Director General and deputy directors of finance,
planning and other relevant divisions, and to the
Department of Fisheries' Districts and Upazila
Fisheries Officers, including Upazila Accounts
Officers. The project director also instructs the
officers to deliver AIGA support programmes to
the poorest fishers.

Step 2.

On receiving the funds release order, the Upazila
Fisheries Officer asks the relevant AIGA UPCs
to prepare a list of beneficiaries through the

local Union Project Implementation Committee
(UPIC).

Step 3.

Each UPC meets with the local UPIC to compile
alist of beneficiaries, taking into account the
scope, capacity and interest of the poorest
fishers, and submits it to the UFO with minutes
of the UPIC meeting(s). The UPIC consists of
five members: the UPC, the UFO field assistant,
arepresentative from the National Fisheries
Cooperative and the Small-Scale Fishery
Society, and one member of the UP nominated by
the chairman.

Step 4.

The UFO meets with the UPIC, of which he

is also member secretary. It has eight other
members: the UNO, Upazila Assistant Officer
(UAQ), Assistant Commissioner (AC) for land,
Upazila Livestock Officer (ULO), Upazila Social
Service Officer (USSO), Upazila Cooperative
Officer (UCO) and representatives from the
National Fisheries Cooperative Society and
Small-Scale Fishery Society. This committee
finalises the lists of AIGA beneficiaries from each
UP, taking budget allocation into account as well
as the fishers’ potential and capacity.

Step 5.

The UFO then prepares detailed specifications of
materials to procure for the beneficiaries (such as
sewing machines or livestock) and invites tenders
to supply them, following the government’s public
procurement rules.
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Step 8.

The Ministry of Disaster Management and Rehabilitation
approves the amount of food grain, usually in a meeting that
considers the total allocation from government and the demand
from different sectors. It issues an order (at times reducing the
total amount), to the Department of Disaster Management's
(DDM) Director General, listing the amount of food, number of
recipient families, upazilas and districts, with a few directives and
terms and conditions. The order also directs the DDM to allocate
the agreed amount of food to the recipient districts’ Deputy
Commissioners and to cover transport and other miscellaneous
costs. The order is also communicated to the secretary at the
office of the Prime Minister; the Ministry of Finance; Ministry of
Fisheries and Livestock; the Director General of the Department
of Food; and other relevant ministries and departments.

Step 9.

As directed, the DDM Director General allocates the agreed
amount of food to the DCs in the recipient districts, requesting
that they distribute the food incentives among local, poor eligible
fishers (included in the list of affected fishers prepared in the
earlier steps) who abstain from jatka fishing during the ban
period, following the humanitarian aid implementation guidelines
of 2012-2013, and maintain records and accounts for auditing.
A copy of the order is also communicated to the relevant deputy
secretaries of the ministries; Divisional Commissioners; Director
General of Supply, Distribution and Marketing of the Ministry

of Food; UP chairmen; UNOs; district food controllers; district
relief and rehabilitation officers; upazila food controllers; and
other relevant officials.

Step 10.
The Deputy Commissioner in each district meets with the
relevant UNOs to authorise the allocated amount of food.

Step 11.

The UNOs collect their allocation letters and organise a meeting
with the relevant UPCs, giving each a copy of the allocation letter
to authorise them to collect the food from the local store depot.

Step 12.

The UPCs or secretaries collect the allocation letter and delivery
order from the UNO and submit it to the officer in charge of the
local store depot. After weighing samples of the food, which

are in sealed sacks or bags, they transport it to the UP yard for
distribution to fisher households.

Step 13.

The food is brought to the UP yard from the local store depot in
sealed sacks containing 80kg of food grain, or polythene bags
of 50kg, or both. The UPCs set a date for food distribution,
informing beneficiaries via the chaukidar (local watchman) or

a UP member. The recipient fishers then gather at the UP yard

on the scheduled date. The fishers only receive a portion of

the amount in the sealed bags, and the UPCs have to cover
transport costs by selling the bags afterwards. The bags are
opened in the UP yard, and food is weighed by a UP member and
distributed under the supervision of a Task Assignment Officer.
Occasionally, a representative from the Upazila Fisheries Office
remains present for the food distribution. The fishers receive their
allotted food grain in their own bag or container, recording the
amount on their VGF card.

AIGA-BENEFICIARY SELECTION
PROCESS

Step 6.

On receiving the tenders, the UFO sets out a
comparative price list of the materials to procure.
The ten-member Upazila Purchase Committee
meets with the UFO and selects suppliers from
the list.

Step 7.
The UFO issues an order to the successful
bidders to supply the materials.

Step 8.

Meanwhile, the UFOs and Jatka Conservation
Project officials organise training for the AIGA
beneficiaries in each upazila. They invite upazila-
level specialists to deliver lectures or demonstrate
practical courses on specific trades. The training
costs are covered by the conservation project.

Step 9.

After receiving the AIGA materials, the UFO
organises a meeting to ceremonially award
them to the beneficiaries in the presence of the
UNO, hilsa management officials, UP chairmen
and members, and the local elite. The meeting
includes a speech on the importance of hilsa
management and AIGA, and the benefit of these
activities to the fishers as well as to the nation.
Each beneficiary supplies a receipt for the
materials they have received.

Step 10.

The suppliers of the materials submit their bills to
the UFO, who examines, approves and forwards
them with a payment order to the Upazila
Accounts Office, from where the suppliers
receive their payment.

Step 11.

Finally, the UFO sends the detailed list of AIGA
beneficiaries and a statement of expenditure, with
a copy of the bills and receipts, to the office of the
Jatka Conservation Project Director at Dhaka.

*reproduced from Haldar and Ali (2014)
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Fisheries play an important role in meeting
global food demands. But coastal fisheries are
in decline due to overfishing — and fisheries
management in developing world countries is
also complicated by significant poverty levels. In
response, fisheries managers are increasingly
using economic incentive-based approaches

to reward beneficiaries — such as fishers — for
complying with legislation aimed at sustainably
managing the resource.

One of the rare examples of both
mismanagement and restoration of fisheries
using an economic-incentive mechanism is
Bangladesh’s most important single-species
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fishery: hilsa. In 2004, a scheme was developed
to support hilsa management in Bangladesh.
But inadequacies were identified with the
regulatory framework and the compensation
scheme. This synthesis report is the outcome

of a Darwin Initiative-funded project which

has sought to improve the effectiveness

of the incentive-based hilsa management
scheme. It assesses the current ecological

and socio-economic dynamics of hilsa fishery
management in Bangladesh. The outcomes and
recommendations should be of much use in
hilsa fisheries management and improving the
livelihoods of fishing communities.
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