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ABSTRACT

Wetlands are valuable ecosystems that provide a wide range of benefits to associated
communities. The moin objective of this research is to estimate the economic value of environmental
services and economic benefits to the associated residents of Maduganga wetfand (MW) under an
impraved management mechanism. The specific objectives of this study include ascertaining (a)
MW associated residents’ awareness of its importance to ensure a sustainable supply of products,
(b) their willingness to pay (WTP) for such products, and (c} their choice of a mechanism for
collection and management of protection fees. In this study, utility measures of welfare economics
have been used to value the wetlond produce to the residents. For the estimation, a hypothetical
market for wetland non-market products was set up by bringing the MW under an improved
management program. This was on the assumption that residents did believe that to be the best
way to preserve the wetland and to sustain its product supply. For estimating, the contingency
valuation method (CYM)} has been used for two reasons: the residents do not reveal their WTP
through purchases or by their behavior and, the only option available for estimating the value is
by asking them questions. The study has led to several key findings that are very important in
quantifying the wetland benefits. interestingly, the economic value of wetlands is understood by
the resident community despite their fack of formol education and poverty. Further, they are awore
of the importance of ensuring a sustoinable supply of products. They also receive substantiaf
economic benefits and environmental services that enhance their welfare. Almost 50 percent of the
households did express their WTP to be a fixed amount of Rs 300.00 per month for the management
of MW, The estimated total WTP value per household was Rs. 164.00 per month while the
estimated total WTP value for the sample resident population was Rs. 14.5 million per year. The
results support the proposition that contributions by residents could provide considerable financial
resources for conservation. Of the respondents 53.3 percent opted for a private fund. Thus the
establishment of a wetland management fund for the sustainable management of the wetland is
considered feasible.

1. IntRODUCTION

Sri Lanka has a large number of coastal wetlands which produce a huge volume and
variety of goods and services' including a wide range of recreational activities such as
leisure, camping, fishing, bird watching etc. A mangrove estuary provides atmospheric cleansing

IExample of ecosystem scrvices arc 1) provisioning services (food, fresh water), balancing the  environ-
ment (climate regulation, flood control), cultural services (aesthetic and recreational) and supporting services
(nutnient cycling, soil formation). Cultural services also include spiritual (religious), research and educational
services as well.
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of carbon dioxide, generation of oxygen and growth of timber and other resources. Wetlands
are very rich in hiodiversity too. Sri Lanka has greater biodiversity per unit area than any other
country in Asia (NARESA,1991). In addition it has a high level of endemism. For example, of the
3360 species of flowering plants found in the country, 24 percent are endemic, and 92 percent
of these endemic plants are found in the low country’s wet-zone and montana forests (Gunatilake
and Gunatilake, 1983, pp.39-55). Sri Lanka has been among the identified 11 areas of tropics as
demanding special attention because of its high level of biodiversity, endemism and its
vulnerability to habitat destruction (NARESA, 1991, p. 239).

The general perception of the society, however, is that all these environmental products
are free and the consumers can continue to use them as they wish. This public attitude is
resulting in a silent but steady degradation of wetlands. Each wetland is under stress from
multipie causes. In fact it has become difficult 1o contro! the continuing loss and degradation
due to the ever increasing population. The population increased from 2.4 million at the first
census in 1871 to 19.0 million in 2006 (DCS, 2006). In the early 1990s, the rate of population
growth was around 1.4 percent per year, and the population size was estimated to reach 35
million by 2050 {Marshal,1996}. However, according to a recent forecast, the population of
19.7 million in 2006 is projected to reach its peak of 21.9 million in 2031 and is expected to
stabilize at around 22.0 million in the year 2040. {De Silva, 2007). The demand for new lands
during the hundred years since 1900 has resulted in the decline of forest cover in the island.
{MENR,2008). Sri Lanka's natural forest cover has decreased from 80 percent in 1881 to 24
percent in 1990. From 1990 to 2001, the land covered by dense forest has further decreased by
6.6 percent {CBQ -Sri Lanka, 2010} and this includes also the areas of wetlands, particularly
mangrove estuaries and lagoons (IUCN,2006, CEA, 1999). The crucial issue therefore, is as to
how the trend that leads to an unretrievable oss of wetlands and the threat to the continuous
supply of their products are reversed, which is the concern of this study.

Since the ratification of the Ramsar Convention? in 1990, 5ri Lanka has undertaken a
number of projects involving key agencies for the management of wetlands following Wise Use
Guidelines®. A National Wetland Palicy and Strategy has been implemented by the Central
Environmental Authority {CEA,2006). The CEA plays a major role in conserving wetlands by
implementing the Wetland Conservation Project (CEA,1991), in which the two objectives were,
(1) to provide data to allow a revised national ranking of wetlands (identifying those that
should be allowed unconditional preservation, those that should be allowed to be exploited
conditionally, and those that could be left open for unconstrained development), and (2) to
provide a base on which priorities can be formulated and actions initiated in order to implement
conservation management. The study introduced a valuation approach which reflected the
value of a wetland area in a way that provides a reference point for making comparisons and
assessments. (CEA,1991). However, not all agents appreciate economic values, and hence there
is a need to introduce economic valuation to supplement the biological and functional values
already ascertained. This is because of the environmental and economic importance of these
wetland ecosystems,

? Ramsar Convention is an intemational treaty for the conservation and sustainable utilization of
wetlands
? Wise use of wetlands under the Ramsar Convention:
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buring the past five centuries, Sri Lanka's development has been closely linked to marine
affairs. For instance, fishing, tourtsm, industry and agriculture sustain the growing economy
of the coastal region. Tourism has primarily focused on scenic beaches and coastal estuaries
and lagoons. About 85 percent of tourism revenue is generated from the facilities in coastal
areas while over 75 percent of graded hotels and over 80 percent of the hotel rooms are located
along the coast. (NARESA, 1999, p.250) As aresult, several estuaries and lagoons have gradually
decreased In size. In the Negombo Lagoon, the effective water area has diminished by 791
hectares between 1956 and 1981 (ibid p.251). Apart from the natural siltation and sedimentation,
human activities are responsible for this trend, which includes land filling to increase land
holdings and encroachment. The Lunawa Lagoon and the Kalametiya-Lunama Lagoon have also
decreased considerably in size by these activities.

Estuaries and lagoons that are seriously affected by pollution include the Negombo
Lagoon, Kelani Estuary, Lunawa Lagoon, Walawe Estuary and the Batticaloa Lagoon, They receive
industrial effluent, domestic municipal waste and sewage, oil from fishing craft, boat repair
yards and fuel supply stations. Desalinization has adversely affected several estuaries and
lagoons {NRESA,1999). Conditions of the limited mangrove resources have not been measured
but local data highlight adverse trends. (CBO, 2010). The mangrove cover in the area from
Thambalagam Bay in Tricomalee to Valachchenai in Batticaloa has declined by 25 percent.
{NARESA,1999) Apparently the conversion of mangroves to other uses seems to be the major
threat. Manageable partial harvesting of mangroves for activities at local level may be
acceptable. However, the conversion of mangrove areas by clearing vegetation and changing
topography and soil conditions causes permanent damage. Mangrove areas are also reclaimed
for housing and urban expansion, especially in the areas neighboring populated urban centres.
Impounding of mangrove areas for aquaculture ponds commenced in the early 1980 and since
then the number and scale of aquacuiture projects has increased. Over 600 hectares of coastal
land between Chilaw and Puttalam {around Chilaw Lagoon, Dutch Canal, Mundel Lake and
Puttalam Lagoon) have been developed for aquaculture but the areas of mangroves lost are not
known. (NARESA, 1999, p.252)

Wetlands in the wet-zone coastline of Sri Lanka are particularly threatened by high
population density and rapid economic development. The majority of the population and the
associated development activities are located in the Western coastal plain. Of the original
area of inter-tidal mudfiats along the coast, a substantial part has been lost and another part
is threatened with conversion to use as fishponds, industrial land and residential fand. The
population of both resident and migratory birds has declined in recent years, mainly due to
loss of habitat. (NARESA, 1999, p.252). In this study, the focus has therefore been on the wet
zone coastal wetlands of the island which are considered to be the most threatened from
human activity. After an analysis through a functional matrix Maduganga® was identified as

*Maduganga is a Ramsar declared wetland located 6019 'ONand 800 'Eto 60 120N and 8006
' 0 E; 698313N and 3911234 E to 685398 N and 400430 E 38 km south of Colombo and 35 km north of Galle,
in the Galle district of the southern province of Sri Lanka. It has 915 ha (total surface area of the 15 islands is
145 ha and the total area of water surface is 770 ha). CEA (1991)
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the most economically important, ecologically valuable wetland with a comparatively
unutilized potential for generating environmental services and economitc benefits. MW was
found to be a rational representative of coastal wetlands in the wet zone that are considered as
coastal estuaries and lagoons. Therefore, MW was selected as the research site for carrying
out the research.

The present study applies innovative methodologies for valuing goods and services of
the selected wetland to facilitate its conservation and management. The study uses CVM to
estimate the value of environmental services and economic benefits of the Maduganga wetland
for the resident community. In view of the number of wetlands in the country and their economic
and environmental value, further research on wetlands is justifiable, as it would generate
valuable new knowledge presently not available in the literature,

2. Stupy OsjecTives AND METHODOLOGY

The main objective of the research was to estimate the value of the two composite-
products of (i} environmental services and {ii) economic benefits to the associate residents® of
MW under an improved management mechanism®. Specific objectives included ascertaining
{a) MW associated residents' awareness of the wetland's importance in ensuring a sustainable
supply of products; (b) their willingness to pay {WTP})’ for the improved management of the
wetland and (c) the choice of a mechanism for the collection and management of protection
fees. Underlying hypotheses were that (i) the sustainable management of wetlands in general
and wet-zone coastal wetlands, particularly in situ status®, are beneficial to their conversions
to other economic uses; (i} creation and development of markets, either from demand side or
the supply side, are economically feasible, (iii} the wetland can be sustainably managed by
introducing user fees for products supplied by it; {iv) social costs of neglecting and letting the
wetlands to degrade are substantial and irreversible; {v) linking property rights to wetlands
would ensure valuing and charging of their products, which would in turn finance the
management of these natural assets and (vi) the roles of the central government, tocal
government and the private sector are equally important for the sustainable management of
wetland ecgsystems,

Benefits of cnvironmental services are those derived from ecological functions of nature such as clean air,
clean water, beautiful scenery etc while economic benefits are benefits derived from economic products and
services such as fishery, forest produce, tourism related income etc

% The responsibility of the implementing the mechanism identified later as the Maduganga Wetland
Management Program (MWMP), lies with the state, the legal custodian of the wetland, subject however 1o the
structure determined according to the wishes of all the stakeholders.

7 In economics, the willingness to pay (WTP) is the maximum amount a person would be willing to pay,
sacrifice or exchange in order to receive a good or to avoid something undesired, such as poliution. This term
stands in contrast to the Willingness to accept payment (WTA), which is the minimum amount an individual is
willing to receive in order to give up a good or to accept something undesirable.

' situated in the original, natural, or existing place or position. :
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The contingent valuation method (CVM}® has been used to estimate economic values of
all kinds of ecosystem and environmental services. The reason is that it can be used to estimate
both use and non-use values' . it is in fact the most widely used method for estimating non-
use values. It js clear that people have 3 WTP for non-use, or passive use of environmental
benefits. Since people do not reveal their WTP for those uses through their purchases in
markets or by their behavior, the only option for estimating a value of such a use is by asking
them questions, The CVM involves directly asking people, in a survey, as to how much their
WTP is for specific environmental goods/services, It is called "contingent” valuation, because
people are asked to state their WTP, contingent on a specific hypothetical scenario and
description of the environmental service.

The CV is perhaps the only way to assignh currency values to non-use values of the
environment- values that do not involve market purchases and may not involve direct
participation. These values are sometimes referred to as "passive use" values. They include
everything from the basic life support functions associated with ecosystem health or biodiversity,
to the enjoyment of a scenic vista or a wilderness experience, to appreciating the option to fish
or hirdwatch in the future, or the right to bequest those options on their grandchildren. The
CVM was selected in this case study because of the importance of non-use values, and their
potentially significant tevels in the selected site. Since non-use values are significant in the
selected site, use of other valuation methods such as the travel cost method is likely to
underestimate the benefits of preserving the site,

The purposive sampling technique was used in identifying the most important critical
coastal wetland from the sampling frame consisting of identified lagoons and estuaries located
along the wet-zone coastal belt!? . Maduganga wetland was identified as the most economically
important, ecologically valuable and one with comparatively unutilized potential for generating
environmental services and economic benefits, as the research site of the study. The population
frame consisted of 25 Grama Niladari Divisions (GNDs) of the two Divisional Secretary divisions
of Balapitiva (21 GNDs) and Karandeniya {04 GNDs) in the Galle District. The area associated
with the site had 7361 househalds with a popuilation of 32,904 in the year 2008. A total of 400
households were randomly chosen from survey blocks!? of a randomly selected sample of 20
villages. A two way stratified cluster sampling procedure was used to select households to

? Pricing method that depends on customers' responses to survey questions, such as what they are willing
to pay for a benefit or feature, or what they would accept as compensation if a certain benefit or feature was
missing.

The non-use value is the value people derive from economic goods (including public goods or natural
resources) independent of any use, present or future, that they might make of those goods. These are generally
differentiated from usc value, which people derive from direct use of the good. Non-use value includes both
existence value and pure non-usc value, as well as bequest value, option value, and valve arising from paternalistic
altruism.

LA purposive sample is a non-representative subset of some larger population, and is constructed 1o serve
a very specific need or purpose.

128ri Lanka Wetland Directory

Bhouseholds sclected randomly from each Census block
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reflect agricultural (Karandeniya), fisheries and tourism activities (Balapitiya). Questionnaires
were administered through a systematic sampling of households, employing a face-to-face
survey methodology. The effective sample size of this household survey was 388.

in order to derive a credible CV scenario and to formulate a well-designed CV survey
instrument, qualitative research procedures such as key informant interviews, focus group
discussions and questionnaire pre-tests were conducted. This procedure also facilitated
ascertaining the plausible range of bid prices, the payment vehicle and an acceptable
hypothetical wetland management scenario. A structured questionnaire was adopted following
Caideron et af (2005} consisting of five sections, namely, (1) General attitudes and behavior (2}
Uses of wetland (3) Level of awareness {4) Socio-economic background and (S) Assessment of
WTP. The structure of the questionnaire was used for the purpose of eliciting information on
the use of wetland products and to evaluate them separately under (a} environmental services,
(b} economic benefits, and {c} knowledge on product supply sources in the final assessment.
Information on the products to be valued was provided, the payment mechanism and provision
rule were described and the WTP referendum question was posed in order to achieve best
possible results, avoiding inherent biases of a survey of this nature.

Ahypothetical market was set up turning MW into a Maduganga Wetland Management
Program (MWMP). This was based on the assumption that residents did believe that was the
best way to preserve the wetland and sustain product supply. The MWMP scenario consisted of
four parts. (i) the current and future supply conditions, the existing and future threats to
supply, future development plans and an alternative policy designed to mitigate the threats; {ii)
the praposed MWMP to increase utility in the short-term and to take protection measures in
the long run - factors that facilitate providing sustainable products; (i) Maduganga Wetland
Management Fund(MWMF), an autonomous body for monitoring, operation, maintenance,
improvement and expansion of the wetland; {iv) the need to raise a considerable amount of
resources to establish the MWMF. The CV question on residents' WTP or their non-WTP included
the institution preferred by them for the management of the wetland in the future.

Johnston et al (1999) addressed the issue of residents’ faith in the payment mechanism
as a secure and guaranteed funding source?. In addition to the fixed fee, respondents may also
have a preference for an appropriate institution to collect and manage the fund. Hence several
alternative fund management arrangements were proposed. Before asking the CV question, the
interviewer explained the hypothetical bias phenomenon wherein respondents would vote for
the program in surveys but would vote otherwise in an actual referendum, (Cummings and
Tayior,1999; Hasler and Lundhede, 2005). The valuation question was posed by asking
respondents a referendum query, which inquired if they were to vote in favor or against the
proposed MWMP that would require payment of a management fee. If answered in the
affirmative, they were then asked for their WTP, a predetermined amount of Rs 300.00 per
month per household far the next five years, to be limited to a trust fund to manage MW. The

" i.e. whether or not respondents trust that 100% of all amounts described in the survey will actually fund
specified environmental charges.
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study used the NOAA {1993) panel recommended dichotomous choice (DC) method since it has
the advantage of being incentive compatible®s,

3. Turorenicat CONSIDERATIONS

In measuring the economic value of environmental products supplied by a wetland,
the appropriate economic concepts need to be identified. Though there are ne realistic markets
or prices "available” for such products, environmental assets often produce goods and services
that contribute to the welfare of consumers. They may not incur any costs for consumption of
such products, but may create a cost (an externality) to the society at large. The supply of these
products are also not always abundant and unlimited and as such these are valuable products
and do have real values. Therefore, in measuring value of such products, value has to be
compared with the welfare of a thing which is subjective and difficult to measure.

The economic concept of value has its foundation in neoclassical welfare economics.
The basic premise of welfare economics is that the purpose of economic activity is to increase
the wellbeing of the individuals who make up the society and that each individual is the best
judge of how economically advantaged he is in a given situation. Each individual's welfare
depends on the consumption of products that includes non-market products such as
environmental products. In microeconomics, an individual is assumed to derive utility (welfare)
from the commodity bundie X that he consumes, and if he prefers bundle X to Y, we infer that his
utility is higher in X than in Y. Further, an individual need not be concerned only of his own
consumption of goods and services. He may be affected by his consideration of the well being
of others. To comment on social {overall} welfare in a multi-household economy, some value
judgments can be used. When we say one situation is better than another, such assessment
must be based on a certain set of value judgments. The basic value judgment used in welfare
economics is the Pareto Principle. According to this principle a change is desirable if it makes
some people achieve a better quality of life without making others any the less. If the change
makes the rich richer and the poor slightly make advantage, some may argue that this change
is undesirable as it increases inequality in society. Yet the Pareto Principle claims people are
not only concerned about their own consumption but have preference for income (welfare)
distribution in society. Since the change is evaluated on the basis of an individual's subjective
assessment, the situation of all-advantaged, though not evenly, is also within the Pareto
Principle.

The term utility, as used by neoclassical economists, denotes a subjective evaluation of
a thing or a bundle of things or a set of circumstances, generally, by an individual, who
consumes such things or finds himself placed in a particular social state. The two features in

¥ In a dichotomous choice formar, respondents respond 'yes' if they are willing to purchase the good and
‘no' otherwise. Respondents have to only make a decision on a given price, in the same way they may decide
whether 1o buy a certain product with a stated market price in the market. This format provides incentives for
respondents to truthfully reveal their preferences under certain circumstances, i.e incentive compatible, in the
sense that it is in the respondent's strategic interest to accept the bid if his WTP is greater than or equal to the
price asked and reject it otherwise (Bateman et al 2002)
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the development of utility analysis by aconomists are concerned with (i) social welfare and {ii)
the relationship between subjective utility and exchange value. The critics of the Ricardian
proposition™ clearly identified value with utility of which price is the measure, arguing that
commodity prices in turn give value to the factors of production and hence determine production
costs. The neoclassical theory of pure exchange defines exchange equilibrium as a state where
each agent is in an individual equilibrium, and the quantities of x and y offered are exactly the
same as the quantities demanded. In equilibrium, the agents' marginal rate of commodity
substitution of one good for another must be equal. Edgeworth's assumption is that two
individuals would .agree to exchange if it made at least ane of them more advantaged without
making the other disadvantaged. The conditions that must be met for Pareto efficient production
are very similar. If the output of one good can be increased through a transfer of factors of
production between industries without reducing the output of another good then unambiguously
more goods can be produced by society, However, if society can produce mare goads at no
greater sacrifice, this must mean some individuals could be made more advantaged without
making others less advantaged. ‘

4. Empirical EVIDENCE

A survey of the existing body of literature on economic valuation of diverse environmental
services and economic benefits generated by coastal ecosystems shows that the earliest studies
undertaken on wetland valuation are from developed countries. The Great Lakes Wetlands
Conservation Action Plan was an initiative taken in 1994 to investigate the economic benefits
of wetlands for the purpose of establishing a comprehensive wetlands conservation program
{Environment Canada, 2006). The objective was to create, reclaim, rehabilitate and protect
wetland habitat under a specific project to restore the wetland ecosystem.

Bardecki {1998} summarizes many of the values derived from high economic value sites,
such as Long Point in Lake Erie and Saginaw Bay in Lake Michigan. Kreutzwiser (1981) used
CVM to measure the annual net recreational benefits of these wetlands. The study measured
WTP over and above their current expenditure to receive the same benefits. The study found
that recreationat users spent US $119,000in total to receive wetland benefits that were estimated
to have a contingent vaiue of $213,000 per year implying that for every dollar spent, users
received 51.79 in benefits, a return of 179 percent. The CVM was used as the principal
assessment method in valuation. It should be pointed out that expenditures are not measures
of econpmic value but rather the cost of attaining certain benefits. Therefore, using expenditure
as a proxy for estimating benefits can lead to a gross under-estimation of the value of these
benefits. Further, in this study, only the recreational use of the Long Point wetlands - just one
of their many benefits was considered to represent the value of the wetland, thereby limiting
the validity of the outcome.

“Ricardian proposition is that the value of any commeodity depends on the labor expended in its
production and that Tabor is the only value measure so that comparing the labour content of different commodi-
ties can only arive at the relative values)
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Parks and Randall {1935} in the context of wetlands, have found significant returns on
investment in the conservation of existing natura! capital. Such an outcome highlighted
significant returns that small amounts of conservation effect might generate due 1o the unrealized
value of existing natural capital assets. In this study, farmer participation in wetland restoration
practices is explained using land benefits, land attributes and owner attributes. The total
government cost for a million acre reserve ranged from US $ 1,736 million to US § 1,869 million
depending on the administrative strategy used. Using estimated participation rate in place of
hypothetical rates suggested, that achieving acreage targets might be more expensive than
previously thought.

‘Naylor and Drew (1998) have found that mangrove ecosystems provide a wide range of
market and non-market benefits to coastal communities in the developing world. Yet, they
remain undervalued and overexploited in most regions they are found. This paper analyses the
use and value of mangroves in Kosrae, Micronesia, where the population is largely dependent
on the swamps for fuel, wood and other ecosystem services such as erosion control, storm
protection, and nutrient flows to shoreline fisheries. The assessment type employed to ascertain
the WTP of the resident community was CVM. The results thus indicate that the popuiation
places some premium on the existence of indirect ecosystem services of mangroves, over and
above the direct use values.

Berge et al {2004) present an innovative triple layer framework for the analysis of wetland
management. This approach provides support for spatial matching of physical planning,
hydrological and ecological processes and economic activities. The study shows how integrated
modeling at the regional scale can be achieved in practice- an applied integrated assessment
of spatial wetland management for the Vecht area in the Netherlands. This assessment has
resulted in a set of like hydrological, ecological and economic models for the study of human
interactions with wetland systems, mixing economic systems with ecological systems using
integrated modeling.

So far, we have considered studies on the value of preserving temperate wetlands in
developed countries. Studies that are considered henceforth focus on the value of tropical
wetlands'?,  Sathirathai (1998) assessed the econamic value of mangroves in Surat Thani,
Thailand, emphasizing the use value, and identified four components including direct use
value. Johnston et al {1999) have found that the mechanism by which environmental managers
raise funds rmay influence consumers' WTP. Hammit et al {2001) have estimated the value per
household per year of local residents in protecting the Kuantu wetland in Taiwan. Househoids'
WTP has been estimated as a linear function of the respondent’s characteristics of household
income, wetland knowledge and recreational experiences etc. In order to model respondents'
preferences, they have defined a simple utility function U () that includes arguments for
environmental attributes of a wetland, attributes of the payment vehicle, net income under the
proposed program and the demographic characteristics of the respondents. The payment vehicle

'? See Barbier, (1994), ppl55-173 for further details on temperate and tropical wetlands.
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is a hypothetical Natural Resources Preservation Fund to which households donate money for
management and preservation of natural resources. Amponin et al {2007} use the new concept
of payments for environmental services (PES) as 3 way to address both the goals of
enviranmental management and poverty alleviation. Under PES, those wha benefit from the
environmental services (ES) compensate those who provide these services to secure ES provision,
Jianjun et al {2007) used CVM to assess the WTP of the local population to pay for the
conservation of marine turtles. The survey explored how a variety of payment vehicles affected
people's decision to support national and regional conservation plans and included an extensive
set of attitudinal questions that allowed to assessment of the relationship between respondents’
attitudes plus socio-economic characteristics and the respondents’ WTP.

Kotagama (1998} presents unit-value estimates of 36 studies in Sri Lanka which include
two valuations on wetland resources. Gunathilake (1993) estimated the net present value of
Muthurajawela marshes as Rs 78.5 million in terms of the cost of land reclamation and loss of
fisheries while Gunawardana, Edirisinghe and Kotagama(1936) estimated the recreation value
of the Hikkaduwa marine sanctuary. Based on the respondents' WTP, the estimated value of
recreation benefits was Rs.12.4 million per year; the estimated consumer surplus was Rs. 11.0
million per year. Wattage {1998) estimated the total economic value {TEV) ¥ of the
Muthurajawela Marsh, Negombo Lagoon and the Chilaw Lagoon using the CVM in their current
condition. TEV was then extrapotated over time with their values under various management
scenarios in terms of their functions and their intrinsic worth. Wattage (2002) also presented
the benefit transfer opportunity” of his findings and generic lessons for other coastal wetlands
in the country. While agreeing with the need on capitalization of natural and environmental
resources as a solution to the market imperfections, the study accepted the requirement of a
method to establish monetary values for non-market respurces. The stitdy employed the concept
of TEV and applied techniques to guantify the value of an individual's WTP or willingness to
accept compensation {(WTC)* . The study has also developed a novel method- the analytical
Hierarchy Process- for decomposition of TEV as use and non-use values. The aggregated
preference for use value and non-use value were 0.552 and 0.448 respectively in the conservation
of the selected wetland. Findings demonstrated the feasibility of initiating empirical
investigations to define the WTP of the population for the conservatton of wetlands through the
application of CYM. The estimated average values of the individual WTP for conservation of
wetlands under the open-ended format and the one and a half bound {OOHB) dichotomous
choice procedure were fis, 100.00 and Rs. 264.27 respectively per month per household.

"TEV i5 the 101l estimated value of all uses, non-uses elc of natural assets such as wetlands,

'* Benefit wransfer opporiunity is @ method by which estimated value of a natural asset such as a wetland
is used to estimate values of similar assets.

1 Willingness to accept (WTA) is the amount that ? person is willing to accept to abandon 2 good or to
put up with something negative, such as pollution. It is the minimem monetary amount required for the sale of
a good of acquisition of something undesirable to be accepted by an individual.
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Several studies have been carried out on MW. IUCN-5ri Lanka carried out a systematic
assessment of biodiversity in the MW {Bambaradeniya et al,2002). The objective was to
safeguard the ecological functions, resources and values of the estuary. UNEP/GPA {2003)
study estimates the net present value of the 145 hectares of mangrove at US$ 259,896 per
hectare (for 30 years). The total domestic consumer surplus of the recreation demand for the
mangrove was Rs. 81,125,000 per year for the total area of 915 hectares, Hence the domestic
recreational value of a hectare of mangrove forest is estimated as USS$ 932 per year. Sund
{2009) defined sensitive areas for the estuarine lagoon in Maduganga which were grouped by
ecological sensitivity, natural hazard sensitivity (flooding), cultural and historical sensitivity
and ecancmic importance. Kotagama and Bambaradeniya {2006) provide a comprehensive
essay on the status of wetlands in Sri Lanka. Substantial work has been done to identify the
biodiversity value, threats to wetlands and 1o facilitate the conservation of wetlands. {CBO,
2010) The CEA has prepared site reports on all wetlands of national importance and has
developed a comprehensive data base. Most of the valuations are basically on biological and
functional values of the wetland. Studies on the economic value, though small in number,
provide a sound basis for further research. However, much work needs to be undertaken to
apply economic valuation as an effective tool for future work.

The above review evidences that much of the wetland values so far have been assessed
considering their in situ worth of biodiversity and ecological, hydrological and biclogical
functions. These valuations are primarily based on scientific methods, such as making
comprehensive inventories giving the resource value per se. These estimates are valuable in
that they and would help policy makers in making alternative decisions on the respective
wetland. The assessment based on the cost benefit of a wetland may support the conversion of
the wetland purely on the basis of cost effectiveness. The HEP of US Fish and Wildiife {1996)
also uses a multiple factor approach to assess the wetlands for conservation needs which is
based on the fundamental assumption that habitat quality and quantity can be numerically
described. The TEEBS (2007) initiative is a major deviation from the traditional approach.
Under it, environmental assets are considered as ir-replaceable property inherited by the
human race on the earth. Their value cannot be determined on a case by case basis assessment
or by comparing with benefits of other projects. The concept is that if we truly want to manage
our ecological security, we must measure ecosystemns and biodiversity, scientifically as well as
economically. The present study therefore, introduces pure economic valuation so that it can
be used as an effective tool to proceed on the foundation laid by the multiple factor approach
followed hitherto.

5. Anaysis oF Survey ResuLts

The level of education of respondents, indicated that the number with no formal education
was 4.9 percent and the number with only primary education was 33.0 percent. Of the
respondents, 59.2 percent had obtained education up ta secondary level. Therefore 97.1 percent
of the sample had education below and up to the secondary level. Thase who had higher
qualifications above the secondary leve! were only 2.6 percent of the total sample. In respect
of the employment status of the respondents, it is very significant that 27.3 percent have not
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revealed their occupation. This means that almost one third of the respondents are either
unemployed or engaged in household activities. Others are employed as government servants
(7.5 percent), self-employed {17.9 percent), as private employees {15.6 percent) and unskilled
workers {17.1 percent). [t is thus clear that the majority are engaged in low income jobs.

Table-1 Manthly incomes of Households of the Sample

Family Income Number Percentage
* _Category
No Income 1 0.3
Rs 0-2,500 6 1.6
Rs 2,501-5,000 23 6.0
Rs 5,001-7,500 63 16.4
Rs 7,501-10,000 71 18.4
Rs 10,00]-15,000 85 22.1
Rs 15,001-20,000 75 19.5
Rs 20,001-25,000 33 8.6
Rs 25,001-50,000 24 6.2
Rs 50,001 and above 4 1.0
Total 385 100.0

Source: Author's colculotions using survey doto

Table-1 itfustrates that 24 percent of the sample households have a monthly average
income below Rs 7,500. The average income per person of a family of five members is therefore
Rs 50 per day. Of the total, 76.4 percent of households under four categories of average
monthly income of Rs 5,001-7,500 (16.4 percent), Rs 7,501-10,000 (18.4 percent), Rs. 10,001-
15,000 {22.1 percent) and 15,001-20,000 (19.5 percent) earn z per capita income /person/day
of Rs. 41.66, Rs. 58.33, Rs. 83.33 and Rs. 116.66, respectively. As 84.0 percent of the households
receive a monthly average income below Rs 20,000, a family member of 84.0 percent of the
households receives an income between Rs 41.66 Rs. 116.66 per day. The average per capita
income of consumer population is therefore 32.0 percent of the national per capita income of
Rs. 728.33 in the year 2008,

For the purpose of the choice experiment analysis, the attitudes of respondents towards
the protection of the wetland were further explored. Respondents' responses to attitudinal
statements on environment protection are presented in Table 2.
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Table-2 Respondents' Opinion on Conservation of Environment -

Resource Management

Attitudienol Statements on Wetlond

think about than the loss of wetland of
lagoons and estuaries

Opinion Strongly | Agree No Disagree | Strongly
Agree Opinion Disagree
(1} (ntrinsic value 199 185 1 0 0
We have a duty to protect the (51.7) | (48.1) {(0.3)
environment from development
| regardless of the cost
{2) Bequest value 210 172 2 1 0
We should minimize damage to the {54.5) | {44.7) (0.5) (0.3) 0
environment now 50 that out
| grandchildren may benefit from it
{3} Role of Environment Assetsin i 42 54 212 76
development and the country needsto'| {C.3} (10.9) | (14.0) (55.1) {19.7)
develop forest, coast and land
resources to increase jobs and
incomes, regardiess of the
environmental damage
{4) Existence Value 143 231 10 o 1
Lagoons and estuaries should be {37.1) | (60.0) {2.6) {(0.3)
protected because fauna and flora
depend on them
{5} Selfish use value motive 37 182 57 86 23
I should pay for the protection of (9.6} (47.3) | (14.8) (22.3) (6.00
nature reserves even if | do not visit
them
{6) Option Value 35 in 77 80 22
Even if ) do not use the wetland of (9.1} {44.4) | {20.0) {20.8) {5.7)
lagoons and estuaries now, | am :
prepared ta pay to protect them in
case | want to use them in the future
(7} Indirect use value 42 281 35 25 2
1t is worth spending money to protect {10.9) | (73.0) (9.1) {6.5) (0.5)
the wetland of lagoons and estuaries
because they help to provide
recreational facilities
(8) Putting issue in context 23 163 109 85 5
We have more important things to (6.0} (42.3) | (28.3) (22.1) (1.3)

Source: Author's calculotions using survey dota
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Overall, the participants have placed a high positive value on natural resources. Of the
respondents, 51.7 percent strongly agree and another 48.1 percent agree to protect the
environment as a duty regardtess of its adverse impact on development. This means that over
99.8 percent have placed an "intrinsic value" on environmental products. Of the respondents,
54.5 percent were of “Strongly Agree" opinions while another 44.7 percent agreed on the
bequest value? and were of the view that damage to the environment should be minimized for
the benefit of future generations. Of the Phang Nga Bay residents® in Thailand, 80 percent
believed that natural resources were of value because of the benefits they could provide to
future generations. In the case of Maduganga, the value is 99.2 percent.

A high value is placed on both the direct and indirect use benefits of environmental
products; a comparatively low value is placed on recreational products. The majority were
unwilling to have modern development activities that damage environment. This perception is
very encouraging to formulate a policy towards estimating and pricing environmental products.
Of the residents, 51.7 percent strongly agreed on the intrinsic value compared to 48.0 percent
of Phang Nga Bay study, which focused on the vaiue of rare birds. It is assumed that part of the
value of rare species is pure existence value™ . Of the respondents, 10.9 percent strongly
agreed while 73.0 percent agreed on the recreational value, compared with 63.0 percent of the
Phang Mga Bay study. Values change according to the bundle of products viz. environmental
products in general, fauna and flora and recreational facilittes, in particular. Comparatively,
Maduganga residents have given a low value to recreational facilities. Our survey results
confirm that these consumers prefer fauna and flora to recreational faciities. Of the residents,
9.6 percent strongly agreed and a further 47.3 percent agreed on the nen-use value of
environmental products. Affirmation suggests that a park or nature reserve is recognized for
its non-use value®. In Phang Nga Bay study, 56 percent of the respondents agreed suggesting
that such areas have more use benefits. Findings of the present study are close at 56.9 percent.
Of the respondents, 9.1 percent strongly agreed and 44.4 percent agreed on the option value™
of environmental products,

Table 3 illustrates their assessment of the value of environmental benefits. All
environmental attributes except categories of (i)diving, snorkeling and swimming {7.0 percent)
and (ii) boating/sailing and walking for leisure {17.1 percent), had very high values, i.e well
over 20 percent strongly agree opinions and over 50 percent, agree opinions. Four categories
had values well over 80,0 percent. The findings lead to the conclusion that environmental
benefits resulting from wetland attributes have a high value.

Y The bequest value is a type of option value where consumers think that even if they do not use products
now, they have a duty to pass on these natural assets to their children.

2 Seenprachanwong (2003)

3 Existence value is not related te any type of use of environmental resources. It relates to the value
denived simply from the knowledge that the goods/ services exist, Existence values can only be inferred through
the CV process.

¥ The consumers incorporale other values such as option and existence value

*An option value refers to an additional premium placed on a produci, for the ‘option’ to enable its use
in the future.
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Table-3  Assessment of the Valve of Environmentol Benefits
Environmental Benefits Strongly | Agree No Disagree | Strongly
Agree QOpinion Disagree
(1) Bird watching / nature 135 242 7 1 0
appreciation / enjoyment the {35.1) | (62.9) (1.8) (0.3)
scenery
{2) Boating/sailing / walking for 66 206 30 72 1
leisure {17.1) ] (53.5) (7.8} {18.7) (2.9)
(3) Diving /snorkeling/swimming 27 143 95 115 5
(7.0} (37.1) | (24.7) (29.9) {1.3)
{4) Research/ education 98 225 59 3 0
(25.5) | (58.4) | (15.3) (0.8} {0)
(5} Visit religious/ historical/ 92 262 16 15 0
archaeological places {23.9) | (68.1) {4.2) (3.9} (0)
{6} Storm & flood control 139 227 9 9 1
{36.1) | (59.0) {2.3) (2.3) {0.3)
(7] Functions of mangroves : 151 208 22 4 0]
habitats for birds/ fish (39.2) | (54.0) (5.7} (1.0 {0}
(8) Others 1 2 0 0 0
{33.3) | (66.7)

Source: Author's colculations using survey data
Note: Figures in brackets are in parentheses

The assessment of the residents on economic products is indicated in Table-4. Very
high values were revealed for fishery {strongly agree, 40.5 percent plus agree, 53.2 percent)
and tourism (26.8 percent strongly agree plus 63.1 percent, agree). These are the most important
economic benefits that need to be sustained for which suppoert from residents would be
forthcoming. All other attributes, except for the categories of mangrove forest produce and
timber/firewood, had very high percentages of agree opinions.

The findings confirm that certain products do not depict an economic value in the absence
of markets and / or prices. Except for products for which there is a market and a price such as
fishery and tourism products, other ecanomic products are given a comparatively low value.
For products of mangrove, forest produce, timber, firewoaod, different kinds of dyes etc
respondents do not indicate a significant value. (0.5 percent - strongly agree, 17.7 percent-
agree opinions). Similarly, water for drinking, household bathing and washing clothes show
relatively low values of 9.1 percent - strongly agree and 48 percent - agree opinions. However,
these products are valuable and could fetch a good price if not for the fact that they are semi -
public goods. These values do not reflect the reality but an under-estimated value. They carry
very high disagree opinions of 47.3 percent and 32.7 percent respectively indicating the
predominance of the free rider problem® . This is an example of market failure in which
market-like behavior of individual gain seeking does not produce efficient results.

#*In economics, the free rider problem refers to a situation where some individuals in a population either
consume more than their Fair share of a common resource, or pay less than their fair share of the cost of a
COMMON es0urce.
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Table-4. Assessment of the Value of Economic Benefits
Economic Benefits Strongly | Agree No Disagree | Strongly
Agree Opinion Disagree
{1) Income from fishery 156 205 15 9 0
{40.5}) | {53.2) (3.9 (2.3) (0.0}
(2} Tourism related income 103 243 24 13 2
(26.8) | (63.1) | (6.2) (3.4) {0.5) -
{3) Mangrove ferest products/ 2 68 31 182 102
timber/ firewood/different {0.5) (17.7) (8.1) (47.3) (26.5)
| kinds of dyes Masathu
(4) Water for 51 246 65 20 3
agriculture/animal husbhandry (13.2) | (83.9) {16.9) {5.2) (0.8)
(5) Water for 35 185 17 126 22
drinking/household /bathing / {9.1) (48.1) (4.4) (32.7) (5.7)
washing clothes
(&) Terrestrial & aquatic 31 2438 82 23 1
animal based food (8.1) (64.4) {21.3) {6.0) (0.3)
(7) Mangrove based food - 60 177 53 89 6
Kirala, Karenkoku (15.6} | (46.0) (13.8) {23.1) (1.6}
(8) Transporting goods and 20 221 60 80 4
people (5.2) | (57.4) { (15.6) | (20.8) (1.0)
(9) Land for housing 9 102 31 177 66
/structures (2.3) {26.5) {8.1) (46.0} {17.1)
{10) Medicinal plant collection 40 264 31 42 8
/ use (10.4) | (68.6) {8.1) (10.9) (2.1)
{11) Other 1 0 0 0 0
{100)

Source: Author's caiculations using survey dota
Table-5 illustrates the breakdown of consumer responses according to their WTP.

Table-5 WTP to the Project and the Fund

wTP Number Percentage
Rs 300 181 47.0
Less than 300 122 31.4
Not WTP 82 216
TOTAL 384 100.0

Source: Author's calculations using survey data
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(n addition to the 181 (or 47.0 percent) consumers who showed a fixed amount of Rs
300.00 per month WTP, another 122 (31.4 percent) indicated an amount below the fixed amount,
ranging between Rs 25.00 to Rs. 200.00 per month. In fact, the number of respondents which
rejected the proposal was the remaining 81 (21.0 percent) who did not have any amount of WTP
and are considered as protest bidders. The basic value judgment used in welfare ecanomics-
Pareto principle- states a change is desirable if it makes some more advantaged without
making any others disadvantaged.

The survey results are also based also on the assumption that this fee is fixed and would
be added to consumers' household expenditure. The above result therefore, confirms conjecture
means arriving at a conclusion with incomplete evidenc. that it could safely be assumed that
- though the technically required 50.0 pecent of "yes" votes have not been received, there is
sufficient evidence of their WTP from about 68.0 percent of the respondents, which can be
taken as a positive signal to implement the program and to establish the fund. Our results
confirm the majority's willingness to change for the better by participating in a new management
program. The main reason given by 19.6 percent households for not voting in favour of the
proposal was their inability to pay an additional amount which is considered to be a valid
“no" response or a zero bid. This is crucial to the study because otherwise, the sample would be
dominated by protest responses. Should the results reveal protest response dominance, the
study would fail and the derived WTP estimates would not be credible. The second and third
main reasons cited for not voting, i.e that "It is the responsibility of the government to finance
the activity" (12.7 percent) and the "mistrust in the institution which would manage the
funds"({1.0 percent), are both classified as protest responses. |n addition, the study finds that

20.0 percent of the respondents indicated that their “no” responses refered to the poor quality

of resource, i.e. "The service is not good", "inadequacy of service supply” and "They face no
wetland service problem”. Of the 204 respondents who did not vote in favor of the proposal,
19.6 percent were of the view that the rich should pay.

6. RecressioN ResuLts

Three economic models have been develaped in this study for the evaluation of consumer
responses for three distinct dependent variables. A multivariate regressicn analysis was carried
out to evaluate consumer responses and to ascertain if economic models and their estimates

were internally consistent and theoretically valid. The first and the second models examine the

relationship between socio-economic factors of the household and the composite dependent
variables of (i) environmental services and (i) economic benefits. The third model is for the
estimation of WTP of the residents for the wetland products. This model allows identification
of factors that influence respondents' WTP and verifies if directions of effects are consistent
with theoretical expectations. Three sets of related independent variables have been identified,
representing consumer characteristics and environmental and economic attributes, in order
to estimate coefficient values of those independent variables within the economic models. The
hypothesis is that the benefit from wetland products is conditioned by a variety of socio-
economic characteristics such as household income, family size, age, level of education, previous
visits to the site etc. (assuming a logistic cumulative probability density function for the
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random variable). The probability that the Household receiving benefits is greater or less than
the expressed amount was estimated with the logistic regression model. Environmental Services
or Economic benefits are equal to the probability that the Household benefits are greater or
less than the expressed amount. Stepwise logistic regression has been used to screen the
available list of independent variables in order 1o select only those independent variables that
are deemed "important” in describing or explaining the dependent variable.

The madel used for estimating the economic value of benefits of environmental services
is as follows. -

Y=f{X1,X2,X%3,X4 Xn) (1)

Where Y= Benefits of Environmental Services

X 1, = State of the wetland, i.e. the present status of the wetland

X 2, = Recreational facilities i.e leisure/entertaining conveniences

X 3, =Awareness of wetland i.e residents' knowledge of various attributes of the
wetiand, their use and value for residents, non-residents and other living beings etc
X 4, =Awareness of threats to wetlands i.e residents’ knowledge of tﬁe existing
threats to the sustainability of product/services supply and the wetland itself etc

X 5, =Future Value i.e. the future value placed by residents on attributes of the wetland
and future products and sarvices it yields to them, as well as to future generations

Table-6 Estimation of Environmental Benefits

Variable [ t e
Constant 43.175 0.086
Status of Wetland -0.310 -6.217 0.024
Recreational Facilities -0.125 -2.474 0.029
Awareness of wetland 0.124 - 2,508 0.043
Awareness of threats to wetland " 0.225 4.591 0.023
Future Value 40.149 -3.119 0.037
R 0.183

Dependent Vorighle: Environmental Benefits- Significant ot 0.05% Level
Source: Survey Doto
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Table-6 presents the outcome of the regression analysis of the first economic mode! on
Environmental Benefits. The variable, Status of the Wetland, has a negative co-efficient
value of -0.310implying that the condition of the wetland is negatively related to the generation
of environmental benefits. When status of the wetland deteriorates, the environmental benefits
derived by the beneficialy group will be reduced. The two regression coefficients of, Awareness
of Wetland (0.124) and Awareness of Threats to Wetland {0.225) are positive as expected as
the value of these increases the probability of the outcome which will also increase
environmental benefits. The negative and significant co-efficients of Recreational Facilities (-
0.125) and Future Value of Wetland {-0.149) emerged as key determinants of environmental
benefits. More specifically this reveals that these variables may lead to a decrease in the net
environmental benefits derived by target beneficiaries in the Maduganga area.

The model used for estimating economic benefits is as follows.

Y=F(X1,X2 X3,X4,..Xn} (2)
WhereY = Economic benefits

X 1, = Household Income i.e income derived from all sources by all members of the family
during one calendar month as revealed by the survey.

X 2, = Choice of Institution i.e. residents' choice of the institutional mechanism for the

implementation of the proposed Wetland Management Program, whether it is the
government, a combination of the government and the local government, government and
resident representatives, public private partnerships or private sector only

X3, =State of Cons'ervation, i.e the present status of the measures for conservation of the
Wetland, if any

X 4, =Fauna and flora

X5 =New Management Program i.e situation after the implementation of the proposed

mechanism for the management of the wetland

X n = Awareness of threats to supply, i.e residents' knowledge of ex%sting threats for

the sustainability of product/service supply
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Toble-7 Estimaotion of Economic Benefits
Variable t e
B
Constant 3.839 32.430 0.118
Household income -0.123 -2.451 0.010
Choice of institution -0.202 -4.229 0.013
State of Conservation -0.244 -5.024 0.018
Fauna and Flora -0.112 -2.339 0.029
Awareness of threats to supply 0191 |’ 3.814 0.034
New Management Program -0.170 3.537 0.034
R’ 0.165

Dependent Varigble: Economic Benefits - Significont ot 0.05% Level
Source: Author's calculations using survey data

Table-7 presents the outcome of the regression analysis of the economic model on
Economic Benefits. The first variable, Household Income, has a co-efficient value of -0.123,
implying that in an attempt to enhance economic benefits, there will be a negative impact on
the household income of the beneficiary group. Similarly negative and significant co-efficients
of Flora and Fauna {-0.112 } and State of Conservation { -0.244 ) emerged as key determinants
of economic benefits. The behaviour of the Choice of Institution variable (-0.202) and the New
Management Program variable (-0.170} indicate the negative impact of institutional measures
on economic benefits. More specifically the negative co-efficient of -0.170 implies a reduction
of 17.0 percent of economic benefits to the respondent household if institutional measures
were taken to protect the environment.

The responses to each bid level, though varied, show a pattern corresponding to the
economic principles of demand and supply as illustrated in Table 8. The data show the
distribution of responses to the valuation question.

Toble & Distribution of Responses by Bid Amounts

WTP Amount (Rs) Frequency Percentage Cumulative

PercenE_g_e
Below 50.00 146 36.9 37.9
51.00 to 100.00 54 14.1 519
101.00 to 150.00 3 0.8 52.7
151.00 to 200.00 0 0.0 0.0
201.00 to 250.00 1 0.3 53.0
Above 251.00 181 47.0 100.0

Total 385 100.0

Source: Estimated from Survey Dato



VISTAS

Journal of Humanities & Social Sciences

Valume 6 : Decembex 2010

The regression analysis was carried out by taking respondents’ WTP as the dependent
variable, All variables on which data collected by the survey which are likely to influence
respondents' WTP (including those used by Hammit (2001}, viz Head of Household, Age Group,
Family Size, Level of Education, Visits (Awareness), Household Income and Proposed Institution
for future management of the wetland} were used in this analysis. Following the stepwise
process, seven independent variables were finally identified based on the results of the
significant test.

The model used is as follows;

WTPi= 8 0+ R 1X1+ B 2X2......... fnXn | (3
Where WTP= Dependent Variable

X 1, = Household Income

X2, = Level of Education. i.e. up to which standard viz no-formal education,

primary, secondary or tertiary, the respondent received education

X3 = Previous visits, i.e visits to the wetland by the respondent before the survey
X4 = Recreation Facilities
X5 = Future Value

.

X6 = Awareness of wetland
X7,= New Management Program

Note: Definitions of other variables of the WTP mode! are the same as given under the two
models of Economic Benefits and Benefits of Environmental Services.
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Table -9 Estimation of WTP
Variable R t
Constant 12.779 39.642
Household Income 0.107 2.569 3.236
Level of Education 0.078 1.890 7.327
Previous visits 0.021 0.520 4242
Recreation Facilities -0.218 -5.298 7.765
Future Value -0.182 -4.558 10.044
Awareness of Wetland -0.288 -7.139 11.633
New Mgt Program -0.435 -11.061 10.878
R’ 0.439

Dependent Voriable: WTP
Source: Author's colculations using survey dato

Table-9 presents the outcome of the regression analysis of the third economic model on
residents' WTP. The variable, Household Income, has a positive co-efficient value of 0.107
implying that the monthly household income is positively related to the WTP of the respondents.
Similarly, positive and significant co-efficient values of Education Level (0.078) and Previous
Visits (0.021) also emerged as key determinants of their WTP. The behavioural variable of New
Management Program ({-0.435) however, indicates a negative impact of institutional measures
on WTP. More specifically this reveals that the institutional measures to protect the environment
may lead to a reduction in the net benefits derived by target beneficiaries, leading to a
reduction of their WTP. By and large, this evidence is consistent with similar studies, such as
Wattage (2002), and Hammit et al (2001).

7. CoNcLUSIONS

Given the lack of formal education and poverty of the residents of the area adjacent to -
the Maduganga wetland, it is interesting to observe that over 90 percent of the respondents
value environmental attributes and believe in their conservation. Of the sample households,
47.0 percent showed their WTP, an amount of Rs. 300.00 per month as a fixed amount for the
management of the wetland. Another 31.4 percent indicated their WTP an amount below the
fixed amount, ranging from Rs 25.00 to Rs 200.00 per month. Of the total sample population,
44.8 percent wished to ensure a continuous supply of products, while a further 30.4 percent
desired to preserve the wetland for future generations. Of the residents, 64.7 percent believed
that MWMP would be effective and 47.0 percent households were willing to finance the
management program. The majority i.e 53.0 percent households, were of the belief that private
sector-oriented management is far more effective in protecting wetlands than public sector-
oriented management.

The residents could enhance benefits from environmental products if their awareness of
the wetland and the existing threats to it could be improved. Attempts to enhance economic
benefits however, will result in a reduction of household income of the beneficiary group. The
introduction of institutional measures may lead to a reduction of economic benefits to the
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respondent households. With the increase of income as well as the improvement of the education
level of residents, an increase in their WTP and hence enhanced contribution to the MWMF
can be expected.

Overall, the findings of the study lead to important policy implications. It has been
revealed that the creation and development of markets for wetland products are found to be
feasible. Coastal wetlands are found to be manageable by valuing and charging for wetland
products. It is interesting to find, given the socic-economic-demographic profile of the
Maduganga community, in that (a) 97.1 percent of respondents had education between no-
formal education to secondary level education and {b} 64.5 percent of the average five-member-
household received an income below Rs 15,000 per month, over 90.0 percent of the respondents
have given very high values to environmental attributes and prefer their protection and
conservation to other economic uses. They have a preference for a private sector oriented
manageiment system to sustain flows of economic and environmentat preducts for their wellbeing.
Of the respondents who show their WTP the fixed amount of Rs. 300.00 per month, 53.3 percent
opted for a private trust fund. Only 25.3 percent of the residents wished the fund to be managed
by the government. A insignificant 4.4 percent of the respondents wished the fund be managed
by the local authority. Around 47.0 percent of the beneficiaries are willing to support a wetland
management program that would require them to pay. Thus the establishment of MWMP,
complemented with the respondents’ expressed WTP for a reliable product supply, may be
considered an appropriate initial step towards the development of a management program for
the wetland.
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