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IIED WORKING PAPER

Hilsa is Bangladesh’'s most important single-species
fishery: for cultural identity, earnings and employment.
However, overfishing, habitat destruction, siltation,
pollution and climate change have driven catches down,
and management policies have not adequately intervened
— probably because the fishery’s total economic value

Is under-appreciated. This study is the first to estimate
the non-consumptive (non-use) value of a well-managed
hilsa fishery. It used the contingent valuation method

and asked 1006 fishing and non-fishing households

how much they would be ‘Willing To Pay’ (WTP) for

an effectively-managed fishery. In Barisal Division, an
improved fishery could be worth BDT 651.8M — 1,384.2M
a year (approximately US$8.3M — 17.7M). Nationally, a
better-managed fishery could be worth BDT 13,128.6M
— 27,882.1M per year (US$167.5M — US$355.7M).
Poorer people are willing to pay the highest proportion

of their income, suggesting fishery restoration would be
pro-poor. However, any interventions must share benefits
equitably and address the systemic constraints facing low
Income groups.
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Summary

Hilsa is the most important single-species fishery in
Bangladesh. Almost all the catch is Tenualosa ilisha,
and the fishery contributes significantly to cultural
identity, the national economy and employment.
However, overfishing, habitat destruction, siltation,
pollution and climate change mean catches have
declined in recent decades.

Management policies have not intervened adequately
to reverse this trend — probably because the total
economic value of the fishery is not well understood.
While citizens and policymakers recognise the cultural
significance of the fishery, until now no monetary value
has been put on this aspect. Yet valuing the fishery only
on landed catches underestimates its true importance
and the benefits of better management.

This study is the first attempt to value the non-
consumptive (non-use) aspects of a well-managed hilsa
fishery. It surveyed 1006 households in Barisal Division,
asking how much they would be Willing To Pay (WTP)
for a hypothetical fisheries restoration programme

run over ten years. We used the contingent valuation
method to convert WTP statements to estimates of

the fishery's economic value, using the median and

the mean amounts people were willing to contribute to
calculate lower and upper estimates.

In Barisal Division, an improved fishery is estimated

to be worth between BDT 651.8M (approximately
US$8.3M) and BDT 1,384.2M (approximately
US$17.7M) per annum. Extrapolating the analysis to
the national level suggests a better-managed hilsa
fishery would be worth between BDT 13,128.6M
(approximately US$167.5M) and BDT 27,882.1M
(US$355.7M) per annum to Bangladesh. It must be
noted that these estimates do not include the fishery’s
use or consumptive values.

When calculating value, we used a Kaplan Meier
survival estimate to establish that respondents had
considered their budget constraints and were acting
rationally. We also asked a follow up ‘how certain

are you that you would be willing to pay?’ question,
which was presented in a 10 point Likert scale. A cut

off point of 8 and above was used to calibrate WTP
statements. However, the estimates were not statistically
distinguishable from the uncalibrated values. This further
suggests that the survey protocol was well executed
and respondents were behaving as they would in a real
world market scenario.

We then explored the distributional implications of
benefits from an improved hilsa fishery by estimating
income elasticity of WTP. This was found to be less
than one, suggesting lower income groups are willing to
pay proportionately more for hilsa fish restoration than
higher income groups will pay. This implies that low
income segments of society are most reliant on the hilsa
fishery, and therefore investment in hilsa fish restoration
is pro-poor.

We believe that investments equivalent to only a
fraction (5-10 per cent) of the fishery’s estimated
non-consumptive value would bring about the desired
change. Such investments could: restore crucial fish
habitats; effectively enforce the fishing regulation (as
stipulated in the Fish Protection and Conservation Act-
1950), and provide incentives to local fishers to stop
destructive fishing practices.
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Introduction

Coastal and marine resources provide a range of
ecological functions that directly and indirectly support
human lives and economies, often categorised as
supporting, regulating, provisioning and cultural services
(MEA, 2005).

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

to providing employment and income. Fisheries alone
support close to 250 million livelihoods around the
world and produce food worth nearly US$190 billion
per year (WAVES, 2012). In 2010, fish accounted for
16.7 per cent of the global population’s animal protein
intake (FAO 2014). In 2012, around 58.3 million people
were engaged in capture fisheries and aquaculture,
with 84 per cent located in Asia (FAO 2014). Over the
past 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).

Bangladesh is one of the world’s leading fish-producing
nations. According to the latest available data, in
2011-2012, fish production contributed 4.4 per cent

to the country’s national GDP, 2.5 per cent to foreign
exchange earnings, and 60 per cent of 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).

The hilsa fishery is the biggest single-species fishery in
Bangladesh' with landings contributing approximately
10 per cent to annual fish production (FRSS 2014), and
1 per cent to the country’s annual GDP (DoF 2014).
Hilsa spend much of their life in coastal waters but they
migrate upstream to spawn in coastal rivers (Rahman
and Naevdal 2000).While hilsa is broadly distributed
from Vietnam to the Persian Gulf (Freyhof 2014),
Bangladesh takes 50—60 per cent of the catch 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 Bangladesh
alone, an estimated half a million people directly depend
on the fishery and a further 2.5 million are indirectly
involved in supply-chain activities such as processing,
transportation and marketing (Rahman et al. 2012).

Hilsa has cultural and religious significance in the South
Asian region. The people of Bangladesh and West
Bengal in India, as well as Bengali-speaking people
throughout the world, love fish. They like to define
themselves with the phrase ‘mache bhate Bengali’, or
‘fish and rice make the Bengali'. Hilsa holds the highest
position among the rich biodiversity of the Ganges
river system, and its importance is further emphasised
through different dishes and their use in ceremonial
festivals (see Box 1). Thus, hilsa is important socially,
culturally, and religiously to the Bengali people and
people in many Indian states including Odisha, Bihar
and Assam (Mohammed and Wahab 2013).

'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.
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However, numerous studies have concluded that a
burgeoning human population and a corresponding
demand for fish protein has driven mass overfishing

of both adults and jatka (juvenile hilsa) in the gill net?
fishery (Amin et al. 2008 and 2002; Rahman et al.
2013). Hilsa, which was abundantly available in the
100 rivers of Bangladesh until the 1960s and 1970s,
declined gradually over 30 years to reach a low point

in 2002 when catches were 0.19 million tonnes. This
decline was due to a combination of factors: the
closure of migratory routes, river siltation, overfishing,
indiscriminate harvesting of brood stocks and juveniles,
use of fishing nets with very small mesh sizes,
mechanisation of fishing, increasing numbers of fishers,
pollution, and climatic variability.

We argue that such threats from overfishing are
exacerbated by policymakers’ insufficient investments
in restoring the fishery, despite its economic and
cultural importance. This probably occurs because the
fishery's true value is poorly understood. An explicit,
rather than implicit, understanding of the multiple values
that artisanal hilsa fishing communities provide to, and
receive from, coastal and marine ecosystems is vital for
well-informed policy.

Typically, markets do not capture non-use values,

or as we call them in this study, non-consumptive®
values of artisanal and small-scale fisheries. For
example, fisheries' socio-cultural values are usually
not fully understood, or are poorly accounted for in
national accounts (Lafolley et al. 2009). Such values
are rarely factored into decision making processes,
which instead typically focus on short-term, produce-
based commodities.

Therefore, this study aimed to estimate the non-
consumptive values of the hilsa fishery in monetary
terms that encompassed cultural, religious and
sentimental values. We used the Contingent Valuation
Method (CVM) to estimate the ‘willingness to pay’

of residents in Barisal Division for non-consumptive
(socio-cultural, religious and sentimental) benefits of a
hypothetically-restored fishery.

Unlike the majority of CV studies, which are conducted
in relatively high income countries, this study aims to
estimate the non-consumptive values of hilsa fishery

in Bangladesh, a least developed country (LDC). We
will also identify the determinants of willingness to

pay statements. Subsequently, Section 2 reviews the
contingent valuation method and Section 3 describes
the survey design. Section 4 reports and discusses
empirical results, and Section 5 finally presents
concluding remarks.

2 A fishing 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.

3While non-use value is commonly used in existing literature, the use of ‘non-use’ was creating unwanted confusion during consultation meetings and survey
design phase of the study. This is primarily because all the stakeholders consulted were interpreting the phrase literally and did not feel with the term. Moreover,
we were not able to find a close equivalence of the phrase in Bengali language. Therefore, non-consumptive was used instead.
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The contingent
valuation method

(CVM)

The contingent valuation method (CVM) puts a
monetary value on something for which there is no
market and therefore no price (or compensation
payment). Non-use or non-consumptive values of small-
scale fisheries fall into this category. The contingent
valuation is a survey-based method where people

are asked how much they are willing to pay for an
improvement and/or how much compensation they
would accept for the deterioration of a given ecosystem
quality (Mohammed 2009). The improvement or
deterioration is the contingencyj; i.e., the hypothetical
state, which the survey respondents are asked to
imagine (Blore, 1996).

The method was first mathematically articulated by
Maler (1974), who sought to extend standard welfare
theory of price changes to changes in the supply of a
public good (Willis and Corkindale, 1995, pp. 84-85).
A consumer has preferences over n conventional market
commodities, such as groceries, subscription to internet
service, a mobile telephone, and so on, denoted here

as X:

X.'X={X1,X2,.. (1)

- Xn}

Since the basic premise of neoclassical economic
theory is that people have preference over both
marketable and non-marketable goods, it is vital to
incorporate the consumer's preference over a set of k
other items (such as public goods), here called Q:

Q:Q={q, qo ..., qu} (2)

For example, a person may want to buy some fruit and
vegetables, school uniforms for their children, and also
restore a fish stock that they rely on.

If that person faces some budget constraint, s/he

will be forced to forgo something in order to afford
something else. Let us assume that the consumer has
an exogenous disposable income y, which is to be spent
on some or all n commodities. These can be bought for
an overall price P in non-negative quantities at given,
fixed, strictly positive component prices:

(3)

The best choice lies on, rather than below, any budget
constraint (Johansson 1991). Hence, one can write the
utility function of the consumer as:

uix,aQ)

Put simply, utility (or happiness) can be attained

by consuming a certain marketable good (x) and
ecosystem service (g). As consumers intend to
maximise their utility with respect to x marketable goods
(subject to the usual budget constraints), the problem of
utility maximisation, can be written as:

max,U(X,Q); such that p=x < y and Q = Qo

P:P={py, ps ..., px}

(4)

(5)

Champ et al. (2003) explain that there are two
constraints that people face in maximising utility. First,
the total expenditure on market goods cannot exceed
income. Second, the levels of the non-market goods
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are fixed. This is because the consumer cannot control
the level of ecosystem service provided. The (x) that
solves this problem then depends on the level of income
(), the prices of all the market goods (P), and the

level of the rationed, non-market goods (Q). For each
market good, we have an optimal demand function

that depends on these three elements, x; = x,(P,Q,Y);
the vector of optimal demands can be written similarly,
x* = x(P.Q,Y) where the vector now lists the demand
function for each market good.

If we are inserting the set of optimal demands into the
utility function, we obtain the indirect utility function,
U(X+, Q) =v(P, Q, y). Because the demands depend
on prices of the goods that a consumer wants to buy,
the levels of the non-market goods such as restored
fish stock, and the consumer’s income, the highest
obtainable level of utility or satisfaction also depends
on these elements. Now, suppose that Q (the level of
environmental quality, the level of river water quality for
instance) increases from Qo (initial quality or quantity)
to Q, (improved quality or quantity) while prices and
income remain constant at (P, Y). As long as prices and
income are kept constant, then we expect the person to
be happier when the level of the environmental quality is
improved.

Accordingly, the individual's utility increases from:
Uo = v(P, Qo y) to Uy =v(P, Q }/)

Where U is the person’s initial utility before
improvement, and U, is utility or happiness after
improvement. Based on the welfare theory of price
changes, Maler (1974) defined compensating and
equivalent variation measures for this utility change (see
also Willis and Corkindale, 1995). The compensating
variation, which is denoted as w, corresponds to

the individual’'s willingness to pay (WTP) for the
improvement, and satisfies the following equation:

v(P, Qo y) =Vv(P, Q;, y —w)

The basic idea behind o is that if a person gives up ®
for the improvement (e.g. a restored fish stock), then he/
she is back to the original utility. Champ et al. (2003)
further argue that o could be positive or negative
depending upon how much benefit is gained or lost.

(6)

(7)
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Methodology

Hypothetical market design Our participatory approach developed a brief

description of hilsa's non-consumptive value. This
Initial focus group discussions with 146 households and identified the most important cultural values and the
31 fisheries managers and experts were conducted to most significant threats the fishery currently faces. We
define the use and non-use (or non-consumptive) values explored the investments needed to reverse the trend
of the hilsa fishery. and restore the fishery, and developed a hypothetical

scenario for achieving this, summarised in Box 1.

BOX 1. HYPOTHETICAL MARKET SCENARIO

www.iied.org
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There are many ways to ask people their willingness to
pay, and these are called ‘elicitation methods’. Widely
used elicitation methods include: open-ended, single or
double bound dichotomous choices, discrete choices,
or offering a ‘payment card’ from which respondents
can pick a value. Every method has its own advantages
and disadvantages and none is immune to criticism.

For example, open-ended questions such as ‘how much
would you pay to restore the fishery?’ may provide a
straightforward valuation on the ecosystem service in
question (Ahmed and Gotoh, 2007), but the method is
susceptible to ‘hypothetical bias’ in that when the idea
is hypothetical people say they are willing to pay, but
may be less willing when the payment becomes a reality
(Mohammed, 2012). Similarly, bidding games suffer
from starting point bias.

Therefore, selecting the right elicitation method is
crucial to gathering valid and reliable data. Our focus
groups discussed and pre-tested a number of elicitation
techniques. A payment card method was found to

be the most easily-understood and straightforward.
Therefore, following Carson and Michell (1993), the
study developed a payment card designed to cover the
likely range of responses, as identified in the pre-test
surveys (see Box 2).

Our full survey covered 1006 households (see section
on sample design). Before asking people about

their willingness to pay, they were asked whether

they supported the hypothetical National Hilsa Fish
Restoration Programme. We used a Likert scale
between O (strongly disagree) to 10 (strongly agree)
and asked respondents to choose their point on the
scale. This was done to check for ‘protest bidders’,
who would understate their willingness to pay simply
because they do not agree with the proposed

programme, and not necessarily because they do not
value the ecosystem service. However, since there
was no statistically-observable relationship between
people's support for a programme and their willingness
to pay statements, no interviews were discarded at the
data analysis stage.

We also addressed ‘hypothetical bias’ — divergence
between actual and hypothetical willingness to pay
(Neil et al. 1994; List and Gallet 2001; Murphy et al.
2005; Blumenschein et al. 2008), which leads to
over-valuation of the ecosystem service in question.
There are several approaches for mitigating (and
where possible eliminating), hypothetical bias. These
range from the ‘cheap talk method’, which reminds
respondents to consider their budget constraints and
not to ‘overstate’ their willingness to pay, to using a
follow up ‘certainty question’ that asks respondents to
state how certain they are about their choice.

The effectiveness of ‘cheap talk’ in mitigating
hypothetical bias is still debated, but studies conclude
that a follow up certainty question can be used to
effectively calibrate willingness to pay statements
(Murphy et al. 2004). In this study, following Champ

et al. (2004) and Mohammed (2012), a 10 point Likert
scale was used, where 0 was ‘very uncertain’ and

10 was ‘very certain’. Those respondents who are
‘sufficiently’ certain are considered as giving a ‘true’
WTP statement (Blomquist et al. 2008). Following
Champ et al. (2004), a cut-off point of 8 and above was
used to calibrate WTP statements. What this means is
that, those respondents who stated certainty level 8 and
above were considered to be ‘sufficiently’ certain.

The questionnaire survey also included a question on
the respondent’s socioeconomic characteristics, and a
set of attitudinal and behavioural questions.

BOX 2. WILLINGNESS TO PAY ELICITATION QUESTION
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1 1 Household respondents were selected from each sub
Sampllng deSIgn district through stratified random sampling. Each sub
The study surveyed 1006 households in five districts district sample was allocated proportionately to the
(Barisal, Bhola, Patuakhali, Pirojpur and Jhalokathi) selected villages, according to population size of the
of Barisal Division. See Figure 1. Within each of the village. To achieve this, all households in the selected
districts, two sub-districts (upazila) were identified village were serially numbered and every n'" household

through consultations with local fisheries officers. Since  was selected for interview, where n is the total number
it is believed that hilsa is important to both fishers and of residents in the village divided by the total sub

non-fishers alike, sub-districts with sufficient variation district level sample size. Household respondents were
in households’ main source of livelihood and in income  questioned in person by interviewers using a structured
levels were selected. interview (available on request).

The site selection process also ensured sufficient
variety in distance to major rivers and fish markets. This
was done to investigate ‘distance decay’ in willingness
to pay statements.

Figure 1. Map showing location of the study site and villages surveyed
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Results and discussion

Descriptive statistics

Since interviews were conducted ‘in person’, all the
1006 households provided answers to all questions.

As mentioned in the previous section, the issue of
‘distance decay’ has been discussed in a number

of CVM studies. This is the phenomenon in which
respondents’ willingness to pay falls with distance from
the main area of interest (e.g. a major river or market).
According to Hanley et al. (2003), such relationships
are common where people are being asked to bid for
the use-value (as opposed to non-use value) of an
ecosystem service or good. However, when estimating
non-consumptive values (as is the case in this study),
such an inverse relationship is not necessarily expected
to be observed.

Male and female representation was balanced (51 per
cent and 49 per cent respectively). The average age
of the respondents was about 41. The sample also
had a good mix of household representatives ranging
from aratdars (middlemen), labourers and fishers

to merchants, farmers and professionals (including
teachers, government officers, etc.).

The questionnaire included questions on household
income. Since most respondents do not have a

steady income level, and if they do, they may not feel
comfortable to state the exact figure, a range of values
was presented (e.g. below BDT 1000; BDT 15000 —
BDT 20,000; BDT 1000 — BDT 2000; BDT 20,000 —
BDT 30,000 and so on). A midway value of the intervals
was used to estimate average income. The average
household income was estimated at BDT 12,190.85
per month.

Questions on whether respondents are concerned with
the current state of hilsa stock; whether or not they had
participated in environmental awareness programmes;
and whether or not their jobs involve environmental
conservation were used as proxies for attitudinal and
behavioural influences. Forty four per cent of the
respondents stated that they are very concerned about
the current state of hilsa fishery. Sixteen per cent of the
respondents had participated in programmes to raise
awareness about fisheries management at least once.
A staggeringly high 98 per cent of respondents stated
that overfishing is the major threat to hilsa fishery.

12 wwwiied.org



http://www.iied.org

Table 1. Descriptive statistics

VARIABLE DEFINITION MEAN/  STD.
PER DEV.
CENT
Gender 1 = male; O = otherwise 51% 0.500
Age In years 40.821 14.03
Education Years of schooling 6.130 4151
EconActiveHH Total number of persons who are economically active or 1.352 0.753
earn income.
Aratdar 1 = respondent is aratdar; O = otherwise 0.002 0.045
Fisherman 1 = if respondent is fisherman; O = otherwise 0.083 0.275
Labourer 1 = respondent is labourer; O = otherwise 0.219 0.414
Merchant 1 =respondent is merchant; O = otherwise 0.266 0.442
Professional 1 = employed in government and/or non-government 0.182 0.386
sectors
Farmer 1 =respondent is farmer (including animal husbandry) 0.240 0.427
DistanceWholesale  Distance from major wholesale fish market in Km. 4.457 5.100
Averagelncome Family's average income (midpoint of interval). 12190.85 8278.27
VeryConcerned 1 =respondent is very concerned about the state of 0.439 0.497
hilsa fish; 0 = otherwise
PartAwarness 1 =respondent has participated in awarness raising 0.158 0.365
programmes; O = otherwise
WorkEnvNGOs 1 = respondent works for environmental NGO; 0.116 0.321
0 = otherwise
OverFishing 1 = respondent thinks main threat to hilsa fishery is 0.978 0.146
overfishing; O = otherwise
WTP Payment card bid value in BDT (monthly) 63.713 170.04
CertaintyQ Likert scale between 1 and 10 7.417 3.944
. . However, the median value may be a more realistic
EStlmatlng non- measure of the central tendency of WTP in a world

consumptive value of
hilsa fishery

Once the respondents’ WTP statements had been
elicited, estimating the aggregate non-consumptive
value of a hypothetically improved hilsa fishery is

straightforward. However, the value estimates vary

depending on whether mean or median values are used.

Using the mean value may reflect the Kaldor—Hicks
potential compensation criterion, which says that there
will be a net gain in social welfare if those who have
welfare gains can both compensate losers and still
have a net gain for themselves (as argued by Cameron
and Huppert 1989 and echoed by Mohammed 2009).

where decisions are based on voting and where people
have concerns about the distribution of a programme’s
benefits and costs.

It must be also noted that mean values are higher than
median values. Therefore, in some studies they have
been used as upper estimates of WTP, and median
values are used as an indication of the lower limit. We
adopt this approach here. Tables 2 and 3 estimate
value of the fishery based on the mean and median
respectively. Total estimated value is computed by
multiplying mean or media WTP statements by the
number of households at division and national levels.
Average monthly WTP statements were multiplied by 12
to obtain annual estimates.
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Table 2. Value estimates using mean WTP

GEOGRAPHICAL MEAN WTP NUMBER OF TOTAL ANNUAL

SCOPE STATEMENT (BDT)  HOUSEHOLDS* ESTIMATED VALUE
(BDT)

Barisal Division 63.71 1,810,444.44 1,384,186,162.67

Bangladesh (national) 63.71 36,468,330.11 27,882,080,597.39

* Population statistics were obtained from National Census 2011 (latest available data) and is available at: http://203.112.218.69/binbgd/RpWebEngine.exe/
Portal?BASE=HPC2011_short&lang=ENG

Table 3. Value estimates using median WTP

GEOGRAPHICAL MEDIAN WTP NUMBER OF TOTAL ANNUAL

SCOPE STATEMENT (BDT) HOUSEHOLDS ESTIMATED VALUE
(BDT)

Barisal Division 30 1,810,444.44 651,760,000.00

Bangladesh (national) 30 36,468,330.11 13,128,598,840.45

At Barisal division level, the non-consumptive value in Table 2 and 3, we estimate lower and upper

of the hilsa fishery was estimated between BDT national values for the fishery at BDT 13,128,598,840

651,760,000.00 (approximately US$8.3M) and (approximately US$167.5M) and BDT 27,882,080,597

BDT 1,384,186,162.67 (US$17.7M) per annum. (US$355.7M) respectively.

While extrapolating value estimates by multiplying To examine whether respondents have seriously

average or median WTP statements is a common considered their budget constraints in answering the

practice when estimating values at sub-national level, WTP question we ran a Kaplan-Meier survival estimate.

the validity of employing the same principle to estimate ~ This shows the probability that a given payment card bid

national level estimate is often disputed. value is selected. In the real world we would expect a

decreasing curve showing that higher bids are less likely
to be selected — and this is what we found. Figure 2
demonstrates that respondents have indeed considered
their budget constraint and were behaving rationally.
This can be used to demonstrate the reliability of the
data collected.

One of the main criticisms of such a general approach
is that some determining factors can be significantly
different across regions. For example, and as previously
alluded to, distance from an environmental good or
service may make WTP vary significantly. But in this
study WTP did not diminish with distance from rivers.

On the contrary, the further the distance the higher We tested for statistical variability between calibrated
the WTP (even though only slightly higher). Therefore, (using certainty question cut-off point of 8) and
assuming all other factors are constant, we believe uncalibrated WTP values, and it was found that they
that it is reasonable to extrapolate to a national value, were not statistically distinguishable. We conclude, with
particularly since hilsa is revered as part of national a word of caution, that there was no evidence found to

identity across the country. Therefore (and as presented suggest that the survey suffered from hypothetical bias.
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Figure 2. Kaplan-Meier survival estimate of WTP statements
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Beyond value estimates, we are also interested in
examining the factors that affect WTP statements. To do
so, we regressed the natural logarithm of WTP against
socioeconomic, attitudinal and behavioural variables.
The value function can be mathematically denoted as:

LnWTP((x)) =a+ ﬁ1X1 + ﬁ2X2+ ﬁ3X3+ I /))an (8)

The regression analysis is presented in Table 4. While
the coefficients of respondents’ age and gender are
not statistically significant, educational level, average
monthly income, number of economically active
household members, whether the respondent is an
aratdar (middleman), and distance from wholesale fish
market were found to be statistically significant. A one
per cent increase in income yielded a 0.13 per cent
increase in WTP.

It was also found that if a household has one more
economically active member, then its WTP is likely

to increase by 5.1 per cent. This is mainly because
there is a positive correlation between the number

of earning household members and its income level.
Interestingly, but not unexpectedly, aratdars (middlemen
in the hilsa supply chain) are willing to pay nearly
double than non-aratdars. This is chiefly because their
livelihood relies heavily on the status of hilsa fish stock.
As mentioned earlier, distance from major fish market
was also positively related to WTP (even though by

a less remarkable magnitude). This is presumably
because hilsa fish are regarded as a national treasure
and are highly valued by Bangladeshis regardless of
their geographic location. According to Hanley et al.
(2003) and Mohammed (2009), this is not uncommon
in studies that estimate non-use or non-consumptive
values of ecosystem services.

The study also started with a hypothesis that attitudinal
and behavioural characteristics affect respondents’
WTP. While attitudes are primarily about beliefs and
opinions, behaviour involves actions. If a respondent
believes that overfishing poses the main threat to

the hilsa stock, our analysis suggests WTP will be

31.1 per cent higher.
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Those who have participated in sustainable fisheries
management awareness programmes, and those who
work for environmental groups and non-governmental
organisations had higher WTP by 22.5 per cent and
14.4 per cent respectively.

Finally, we found that if a respondent is more certain
about his/her WTP statement by one unit on the one
to ten scale, then s/he is very likely to state 13.2 per
cent higher WTP than those who are not. This further
demonstrates that the respondents were considering
a real-world scenario where they considered making a
payment only when they thought they were certain.

Table 4. Regression result

VARIABLES B STD. ERR.
Age 0.001 0.002
Gender 0.024 0.043
Education 0.023*** 0.005
Lnincome 0.133*** 0.047
EconActiveHH 0.051*** 0.028
Aratdar 0.947* 0.447
Distance from major 0.007*** 0.004
fish market

Affordable 0.259*** 0.048
VeryConcerned —0.041 0.043
OverFishing 0.311** 0.136
PartAwareness 0.225*** 0.059
WorkEnvNGO 0.144** 0.066
CertaintyQ 0.132*** 0.005
(Constant) 0.515 0.417
R? 0.5118

Prob > F 0.000

Dependent variable = LnWTP, n = 1006. Single (*), double (**), and triple (***)
asterisks indicate significance at 90%, 95%, and 99%, respectively.

Income elasticity of
willingness to pay

It has been long debated whether sustainable
management of ecosystem services is a luxury or a
necessity. Kristrom and Riera (1995) note there is a
widely held notion that the environment is a luxury good

and therefore receives little attention from policymakers.

Perhaps one way of assessing whether communities
see investment in fish stock restoration as a luxury or as
essential is to look at how demand varies with income.
But since there is no market where environmental goods
and services are traded, estimating income elasticity

of demand for environmental goods is difficult. Hokby
and Soderqyist (2003) argue that “independent of the
issue whether environmental services are luxuries or
not, there are distributional reasons to be concerned
about what income groups in society are relatively more
willing to pay for an increased provision of environmental
services”, i.e., a measure of willingness to pay (WTP) is
affected by changes in income.

Ebert (2003) emphasised that income elasticity of
demand for environmental improvement does not
enable us to assess distributional impacts; therefore,
an assessment of the income elasticity of WTP for
environmental good is decisive.

Recall equation (7) from the CVM section. We
established that a consumer would have the same utility
by giving up some of his income to attain a desired
improvement in ecosystem service (from goto g)

so long as the price of other marketable goods and
services remains constant.

Therefore, solving for WTP (w) from equation 7 we
obtain:

_ .G’ ov/dq

wip =Jg03,73q

1
oq = fgo Mwtp oq (8)

Since this study included income as an explanatory
variable, it is possible to use the value function to
compute income elasticity of willingness to pay (e.,) as;

_ Yy ow _ dlinW)
“alny) (©)

~wip dy
If ewyp is less than one the benefits of environmental
improvement are distributed regressively. If e,,, equals
one the distribution is proportional. If &, is greater than
one, the benefits are distributed progressively.

& wip

This study found that the income elasticity of WTP

to restore hilsa fish in Bangladesh is 0.133, which is
less than 1 (see coefficient for Lnincome in table 4).
We interpret this to mean lower income groups are
willing to pay a higher proportion of their income for
hilsa fish restoration than are better-off groups. This
clearly suggests that the low income segments of the
society are more reliant on hilsa fishery, and therefore
investment in hilsa fish restoration is pro-poor. However,
one must note that such investments should be carefully
designed so that they address some of the systemic
constraints faced by low income groups and so that
benefits are shared equitably.
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Conclusion

The hilsa fish is the most important single-species
fishery in Bangladesh. Its contribution to national
economy (export earnings) and employment
opportunities is widely recognised. However,
overfishing, habitat destruction, siltation, pollution
and climate change pose significant threats to the
fishery. These threats are compounded by insufficient
investment to restore the fishery, making the future of
the fishery and the people who rely on the resource
uncertain. We argue that this underinvestment is chiefly
due to the fact that the total economic value of the
fishery is not well understood.

This study is the first attempt to estimate the non-
consumptive value of the hilsa fishery. While citizens
generally recognise the cultural significance of

the fishery, no monetary value has been put on

this. We surveyed people’s ‘Willingness To Pay’
(WTP) for a hypothetical fisheries restoration to
estimate the fishery’s value. The study estimated

the lower and upper non-consumptive values of an
improved hilsa fishery in Barisal Division to be BDT
651,760,000.00 (approximately US$8.3M) and BDT
1,384,186,162.67 (approximately US$17.7M) per
annum respectively. Extrapolating the estimate to
national level gives lower and upper estimates of BDT
13,128,598,840.45 (approximately US$167.5M) and
BDT 27,882,080,597.39 (approximately US$355.7M)
per annum respectively for a better-managed fishery. It
must be noted that these estimates do not include the
fishery's use or consumptive values.

Using a Kaplan Meier survival estimate, we established
that respondents have considered their budget
constraints and were acting rationally. To further test the
reliability of the data, we also used a follow up ‘certainty’
question which was presented in a 10 point Likert scale.
A cut off point of 8 and above was used to calibrate
WTP statements. However, the estimates were not
statistically distinguishable from the uncalibrated values.
This further suggests that the survey protocol was well
executed and respondents were behaving as they would
in a real world market scenario.

We also explored the distributional implications of
benefits from an improved hilsa fishery by estimating
income elasticity of WTP. This was found to be less
than one, suggesting lower income groups are willing to
pay proportionately higher for hilsa fish restoration than
higher income groups will pay. This suggests that low
income segments of the society are more reliant on hilsa
fishery, and therefore investment in hilsa fish restoration
is pro-poor. However, such investments should be
carefully designed to ensure that benefits are shared
equitably and that interventions address some of the
systemic constraints faced by low income groups.

We believe that investments equivalent to only a fraction
of the estimated value of non-consumptive benefits

of hilsa fishery would bring about a desired change
including: restoring critical habitats of the fishery,
effective enforcement of the fishing regulation (as
stipulated in the Fish Protection and Conservation Act-
1950), and providing incentives to local fishers to stop
destructive fishing practices.
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Hilsa is Bangladesh’s most important single-species fishery: for cultural
identity, earnings and employment. However, overfishing, habitat
destruction, siltation, pollution and climate change have driven catches
down, and management policies have not adequately intervened —
probably because the fishery's total economic value is under-appreciated.
This study is the first to estimate the non-consumptive (non-use) value

of a well-managed hilsa fishery. It used the contingent valuation method
and asked 1006 fishing and non-fishing households how much they
would be ‘Willing To Pay’ (WTP) for an effectively-managed fishery.

In Barisal Division, an improved fishery could be worth BDT 651.8M

— 1,384.2M a year (approximately US$8.3M — 17.7M). Nationally, a
better-managed fishery could be worth BDT 13,128.6M — 27,882.1M per
year (US$167.5M — US$355.7M). Poorer people are willing to pay the
highest proportion of their income, suggesting fishery restoration would
be pro-poor. However, any interventions must share benefits equitably
and address the systemic constraints facing low income groups.
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