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Executive Summary

Executive Summary
Even though the wetlands provide a wide spectrum of use and non use values, burgeoning
demand for land and inadequacy of resources to manage urban wet lands effectively as a public
good has led to the conversion of the wet lands to different uses over the past years. The ad hoc
conversion of wet lands into other uses has been subjected to much debate during the recent
past. However, no attempt has been made on evaluating the economic aspects of any of the
services provided by Sri Lankan wet lands until date. In this initial attempt, this study attempts to
evaluate the social welfare that visitors derive by enjoying the recreational benefits and thereby
to provide an economic justification to long standing conservation conversion debate taking
Diyawanna oya wet lands as a case study.
This study employs Negative Binomial Model for count data in estimating the welfare gains and
change in consumer surplus due to the implementation of development projects under the
Individual Travel Cost method. Moreover, the study examines the impact of imposing an entry
fee to the site and assesses the present value of non-market benefits of preserving the site.
Findings revealed that the Diyawanna Oya wetlands generate an annual consumer surplus of Rs.
3,890 million while the welfare loss per hectare from the conversion of the natural wetland area
to development projects is Rs.19.45 million. Further, imposing an entry fee of Rs. 50 is likely to
reduce the annual recreational value by Rs 337 million while increasing the government
revenue by Rs. 5.4 million..
The comparatively high present value of benefits of preserving the recreational site justifies the
importance of conserving the recreational grounds over the conversion. Results suggest that
there is a need for conservation of the wetland through strict enforcement of existing legislation
and imposition of new legislation and appropriate penalties for violation of those laws. It is
timely to include the most sensitive areas of the Diyawanna Oya wetlands in the national
protected area network. In conclusion, the results of this study demand the attention of all
concerning parties in efficient allocation of the wetland among competing uses as well as
conservation of the natural recreational area.

iii

Introduction

1. Introduction
Wetlands are simply habitats with permanent or temporary accumulation of water with
associated floral and faunal communities. Convention on Wetlands, referred to as the Ramsar
Convention – an intergovernmental framework for wetland conservation adopted in 1971,
defines the wet lands as “areas of marsh, fen, peat land or water, whether natural or
artificial, permanent or temporary with water that is static or flowing, fresh, brackish or salt,
including areas of marine water the depth of which at low tide does not exceed six metres”
(Barbier et al.. 1997).
The wetlands of Sri Lanka can be broadly divided into three categories as,


Inland natural fresh water wetlands (e.g. rivers, stream and marshes)



Marine and salt water wetlands (e.g. lagoons, estuaries, mangroves, sea grass beds,
and coral reefs)



Man-made wetlands (e.g. tanks, reservoirs and rice fields)

The importance of wetlands can be elaborated under three major categories; uses, functions
and attributes. Uses are direct economic gains by people through utilization of wetland
resources such as fishing and irrigation. Benefits of wetlands that support or protect human
activity such as flood mitigation and water purification are referred to as functions while
attributes are simply the uses without direct economic benefits such as biological diversity
and cultural heritage. The combination of the wetland functions beneficial to humankind
together with the rich biological diversity, cultural heritage and recreational properties of
wetlands makes these ecosystems invaluable to people all over the world. Thus deterioration
of wetlands leads to harmful consequences on human welfare and to the extinction of wet land
dependant species.
In spite of the wide spectrum of ecosystem services generated, the coverage and quality of
urban wetlands in Sri Lanka have been decreasing rapidly over the past few decades.
Importance of these valuable ecosystems was not adequately identified until rapid conversions
of the wetlands for development purposes became a serious dilemma. Such unplanned
development at or around wetlands has a negative affect on urban and suburban communities.
Conversion of wetlands during past years had been based on financial and economic analysis,
ignoring, perhaps the most important facets of a wetland, the biological and ecological
aspects. Managing urban wetlands for maximizing social welfare demands careful analysis as
it entails a trade-off between economic and environmental priorities.
Hence the major objective of this research study is to examine the prolonged conservationconversion debate impacting the environmental and resource management. Specific objectives
of this study are to measure the welfare gains from recreation in the wetlands, valuing the
welfare change due to the conversion of wet lands, to examine the impact of imposing an
entry fee on visitors and to assess the present value of non-market benefits provided by
conservation. Individual Travel Cost method which is one of the commonly used non market
valuation techniques was applied to the Diyawanna Oya wetlands with a view to accomplish
the above objectives. While all the use and non-use values are important aspects of the site
1
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within the urban region, the expense and complexity of measuring these values place them
outside the scope of our attempt of economic valuation and focuses only on the recreational
value.
This paper is organized as follows: Section 2 gives a brief account on Diyawanna Oya
wetlands. Section 3 reviews the current wet land management policy of Sri Lanka. Section 4
discusses the existing literature on the application of the travel cost method to evaluate
recreational benefits. Section 5 illustrates the methodological framework of the study. Section
6 discusses the results and limitations of the analysis. Section 6 summarizes conclusions and
policy recommendations on sustainable utilization and conservation of the Diyawanna Oya
wetland.

2. Case of Diyawanna Oya Wet Lands
According to the Directory of Asian Wetlands (1989), Sri Lankan wetlands are only
marginally protected and the continued ecological functioning of over two thirds of them was
seriously threatened. It states that the Diyawanna Oya wetland (commonly known as
Colombo Flood Detention Areas), is one of the few remaining wetlands and one of the most
important marshlands in the region supporting various forms of life. The marshes are
surrounded by urban landscapes, degraded natural habitats, and managed habitats such as
paddy fields and home gardens.
Figure 1: Geographical illustration of the study area
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Diyawanna Oya wetlands are located 11 km away from Colombo in Sri Jayewardenepura
Kotte, the administrative capital of Sri Lanka. Diyawanna Oya wetland comprises vast
marshlands, wooded areas and a flowing Diyawanna Oya and this network of waterways and
marshlands contribute significantly towards water retention and flood protection in the
Colombo Metropolitan region. Diyawanna Oya wetlands are inland fresh water marshes and
one of the three interconnected marshes which forms the Colombo marshes. The three
marshes - Kollonnawa marsh, Kotte marsh and Heen marshes (covering approximately 400
ha), and, a low lying area named as the Green belt wet lands (surrounding the Parliament
complex of 200 ha), together form the Colombo Flood Detention area (Figure 1).
The value of Diyawanna Oya wetlands is three folds. First, they serve as a major recreational
ground for exercise, sports and family outings for the surrounding dwellers as well as visitors
from a considerable distance at present. In the Colombo metropolitan and nearby suburbs,
sites with ecological, environmental and recreational properties are quite limited and even the
few recreational sites available are costly or with limited entertainment activities. Hence,
Diyawanna Oya site is quite popular among people of all strata of the surrounding urban and
suburban communities due to its varying attributes and open access. Even though, the
wetlands are not used extensively for human activities at present inhabitants in surrounding
areas use this wetland as a source of income from fishing, cattle grazing, collecting reeds,
rushes and fuel wood. Finally, from the environmental point of view, the wetland provides
important hydrological services and it is a rich habitat of endogenous fauna and flora. The
marshes harbour several species1 of endemic fish, amphibians, aquatic reptiles, water birds
and rare mammals while noteworthy flora in this area includes floating plants, grasses and
sedges2.
Thus it contributes significantly to the social wellbeing of the surrounding urban and suburban society. None of these three values of this site has been adequately recognized and
instead clearance of land, illegal reclamation, construction, dumping of garbage and
encroachments take place largely due to the increasing urban population and resulting demand
for land. Adhoc waste disposal has led to pollution of the waterways and to reduced water
exchange and the flood detention capacity. Moreover, the spread of invasive alien plant
species is a major threat to native plant species while the spread of carnivorous invasive alien
fish has affected the populations of endemic fish species3. Based on the magnitude of the
current disturbances, threats and pressure related to development activities, Diyawanna oya
wet lands is identified as a high risk wetland at present (IUCN Sri Lanka and Central
1

Endemic fish (Esomus thermoicos, Clarias brachysoma, Aplocheilus dayi, Channa orientalis and Puntius
singhala), amphibians (Polypedates cruciger and Rana gracilis), aquatic reptiles (Melanochelis atrijuga,
Lissemys punctata, Xenocrophis asperrimus and Crocodylus palustris), common water birds (Pelecanus
philippensis, Dendrocygna javanica, Alcedo atthis, Amaurornis phoenicurus, Phalacrocorax niger, Mesophoyx
intermedia, Egretta garzetta and Ardeola grayii) and mammals (Prionailurus viverrinus and Lutra lutra) (IWMI,
2006).
2
Patches of Syzygium spp. Nymphaea spp. and Pandanus spp. are scattered around the wetlands while several
species of grasses (i.e. Cynodon dactylon) and sedges (i.e. Fimbristylis spp., Eleocharis spp.) are also present
(IWMI, 2006).
3
Invasive alien plant species include Lantana camara, Annona glabra, Eichhornia crassipes, Salvinia molesta and
Typha angustifolia while carnivorous invasive alien fish includes Chitala ornata, and Poecilia reticulate IIWMI,
2006).
3
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Environment Authority, 2006). The degradation of wetland habitats carries a high economic,
social and ecological cost.

3. Understanding Current Wet Land Management Policy of Sri Lanka
During the past two decades or so, Sri Lankan Authorities have increasingly recognized the
importance of wetlands management with the alarming threat for the conservation of those.
Even though the first major initiative was taken in 1990 with the establishment of the National
Wetland Steering Committee (NWSC)4, non-existence of a national policy for wetlands was a
major shortcoming to conserving the wetlands while developing them in a sustainable
manner. This has led to numerous serious problems leading to a gradual degradation of this
valuable ecosystem.
The National Wetland Policy prepared by the Ministry of Environment and Natural Resources
after having gone through a very wide consultative process, was approved by the Government
in May 2004. The major objectives of this policy are to protect and conserve wetland
ecosystems, to prevent illegal utilization of wetlands, to restore and maintain the biological
diversity and productivity of wetlands, to enhance ecosystem services from wetlands habitats,
to assure sustainable use of wetlands and traditional practices by local communities; and to
meet national commitments as a signatory to the Ramsar Convention on Wetlands. Four
policy directions require to achieve the above six objectives have been identified under the
wetland policy including wetland management, institutional arrangements, inter-sectoral
linkages and research & development and education.
Another important initiative under this policy framework was the preparation of a Strategy
and the Action Plan by the Ministry of Environment and Natural Resources for the
implementation of the policy. Under this, several strategies and actions were identified and
prioritize based on the urgency of action as immediate (Ongoing and to be completed within 3
months), short term (3-6 months), medium term (6-12 months) and long term (More than 12
months). Of the four policy directions, Institutional Arrangements proposed in the policy play
an important role in conserving the wetlands. The key thing is the establishment of the local
level Wetland Management Committees (WMC) to manage the wetlands with community
participation in the area. One of the major focuses of these is to mobilize the community
groups in keeping with the policy directions to form Wetland Management Committees and
establish an island-wide network of them and obtain their active participation to protect this
valuable wetland ecosystem for future generations. In addition to that, Wetland Facilitating
Committees at Divisional and District levels will be established to provide the facilitation to
the programmes developed by the WMC and coordinate activities of government agencies.
The role of the Central Environmental Authority is mainly to act as a facilitator of the policy
implementation at national level.
4

The Secretary of the Ministry of the Environment and Natural Resource is the chairman of NWSC by default
while this was reconstituted in 2003, in order to integrate plans for wetland areas and to coordinate development
and conservation activities.
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Wetlands are subject to severe threats at present, especially those in urban areas where the
land prices are very high such as Diyawanna Oya wet lands. Having a National Policy on
wetlands alone is not sufficient while what is more important is implementing the policy with
all other stakeholders in the country especially with the active participation of the common
people.

4. Recreational Valuation: Analytical Approach
Recreational value associated with wetlands has been generally estimated using non-market
valuation techniques, which can be broadly categorized under two methods, direct and
indirect. Indirect methods rely on the behaviour of consumers in related markets to reveal
their valuation of non-market goods, while direct methods use surveys to ask individuals’
valuations for these goods in a hypothetical market (Smith et al., 1986). Haab and McConnell
(2002) categorize methods to estimate recreational value under three basic approaches: single
site demand (Travel Cost) method, site choice (Random Utility) method and stated preference
(Contingent Valuation) method. Revealed preference and stated preference methods
individually, as well as in combination (i.e. Whitehead et al., 1999; Seenprachawong, 2003)
have been widely used in estimating the welfare changes resulting from quality changes in
recreational sites.
TCM, proposed by Hotelling (1947), is one of the oldest methods in environmental valuation.
It is a revealed preference method based on observed actual behaviour reflecting utility
maximization subject to a constraint (Freeman, 1993). TCM estimates the Marshallian
consumer surplus, which approximates, and is bounded by, the compensating variation (CV)
and Equivalent variation (EV) welfare measures (Brander et al., 2006). TCM explains that if a
consumer visits a recreational site, although he does not pay a market determined price, the
benefits he receives should be less or equal to the cost incurred. As such, this method uses
travel cost as a proxy for the price of recreation due to the rational behaviour of the consumer.
The sole decision variable is the number of visits to a certain recreation site in a certain period
of time. Since the travel cost varies with the distance from the recreational site, a surrogate
demand curve can be derived from the varying cost information. Based on the demand curve
the consumer surplus can be estimated as a measure of welfare (Gunatilake, 2003). It is
important to note that the consumer surplus figure is a measure of the user value of the site
only, and does not necessarily measure the site’s environmental or intrinsic value.
The TCM has two basic variants depending on the definition of the dependent variable:
Individual Travel Cost Method (ITCM) which is appropriate for sites with high individual
visitation rates and the Zonal Travel Cost Method (ZTCM) which is applicable for sites with
very low individual visitation patterns (Rolfe and Prayaga, 2007). ITCM has distinct
advantages over ZTCM since it takes into account the inherent variation in the data compared
to the aggregation and can be estimated using a smaller number of observations. Further
ITCM is more flexible and can be applied to a wide range of sites (Khan, 2004) and elicits
rich information on visitors’ characteristics, preferences and behaviour.
In this study, ITCM was employed to estimate the annual recreational value of the site taking
into consideration that the majority of the visitors are frequent visitors from surrounding
5
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suburbs. Since there are hardly any close substitutes available for regular visitors to
Diyawanna Oya site, a single site demand model seems to be more appropriate. Hence, this
model was applied to the Diyawanna Oya wetlands using the data collected on-site from the
primary survey of 500 respondents during a period of two months and used for further
analysis as discussed below with a view to satisfying the study objectives.
4.1 Economic value of the site
The economic valuation of a recreational site involves the estimation of the demand for
recreation and calculation of the associated consumer surplus, i.e. area under the demand
curve. We survey individuals to find the number of visits they actually made to the site during
a specified period of time, travel cost, time costs and individual characteristics in order to be
used in the estimation of the ITCM function.
Individual’s demand functions for visits:
r  r  pr , M , X 
Where,
Pr:
Price of recreation/Travel cost
M:
exogenous income or non-wage income
X:
other explanatory variables
Mathematically individual’s consumer surplus (ICSi) can be expressed as,
CP

ICSi 

 f TC , X dTC
i

TC

Where,
CP:
TCi :

choke price
individual travel cost

4.2 Effect of imposing an entrance fee
At present, the recreational benefits provided by the site is enjoyed free of charge by the
visitors, hence, imposing a fee (i.e., entry fee, parking fee, etc.) is likely to affect the visitors
of all income strata, may be at a varying degree. Impact of a hypothetical entrance fee (f) on
the visitors’ consumer surplus was estimated using the following equations.
r = β0 + βi TC + …..βnXn + µ


r   0   1 (TC  f )  ....... n X n  
Where

TC =Mean TC
f = hypothetical entry fee
X n =Mean Xn
6
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An entrance fee of Rs 50 based on the WTP question of the questionnaire was used in the
above estimation and then the consumer surplus was calculated. The effect of imposing an
entrance fee was given by the difference between the consumer surpluses with and without
the entrance fee.

NewCS  TC  i
4.3 Welfare loss of conversion
Implementing new development projects in natural recreational area is likely to affect the
social welfare of the present visitors to the natural recreational site. Consumer surplus per unit
area of land is calculated by dividing the total annual consumer surplus by the total area used
for recreational activities at present. In this case, a better estimate would be relating
consumer’s surplus with areas used. However, since visitors for each of the activities in the
site used the same area, it was not possible to find a marginal value for changes in area.
Given this, an average value of consumers’ surplus is used to find the welfare loss due to
changes in acreage.
∆WL = ∂CS/∂(acreage) x ∆(acreage) ≈ CS/acreage x ∆acreage
4.4 Present value of non-market benefits of conservation
Land that is preserved can provide a flow of annual benefits over a very long period and the
sum of aggregate consumer surplus estimated provides an insight into the “social value” of
preservation (Grigalunas et al. 2004). Even though there are number of use and non use values
derived from the Diyawanna Oya wetlands, this study focuses only on the recreational
benefits provided by the site. Moreover, the study estimates only the benefits5 of preserving
the recreational use value of the site ignoring the cost of doing so.
Consumer surplus is the difference between the most a user is willing to pay6 to engage in
recreational activities or to maintain amenities and the cost they pay to do so (Grigalunas et
al. 2004). Hence the yearly benefits (consumer surplus accruing to users) from enjoying the
amenities of the natural recreational site can be obtained by:
Present Value Benefits = PVB 

Y

1  v 

1



Y

1  v 

2

 ........

Y

1  v 

n

Where Y is the annual consumer surplus in Rupees, and v is a discount rate. In the case of a
constant annual benefit of Rs Y received in perpetuity, the present value formula can be
simply depicted as
Present Value Benefits (PVB) = Rs. Y/v

5

Estimating the cost of preserving the recreational area is complicated, hence, in the study, for policy purpose,
only the benefits of preserving the lands will be considered
6
In the case of use values WTP is the compensating variation
7
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Commonly used discount rate of 10 percent was taken in calculating PVB while a sensitivity
analysis was carried out using discount rates of 8 and 12 percent.

5. Results and Discussion
5.1 Descriptive Statistics
Table 1 summarizes the descriptive statistics of the recreational behaviour, few demographic
characteristics and travel cost information of the sample of visitors to Diyawanna Oya site. On
average, sample respondents have visited Diyawanna Oya nature based recreational site 7
times per month while number of trips to the closest substitute sites is around 2. The average
age of the sample respondents is 31 years with a minimum of 16 years, a maximum of 76
years and a standard deviation of 12 years. Monthly wage of the respondents vary
considerably with a standard deviation of Rs. 24,000. Mean monthly wage of the respondents
is Rs. 21,000 while maximum is Rs. 300, 000.
Most of the visitors to the Diyawanna Oya site are from the surrounding area with a mean
distance of 7 km while the maximum distance reported in the sample is 130km. Mostly the
visitors come to the site in large groups to enjoy recreational activities. Average group size in
the sample is around 4 while maximum group size is 25. Average travel cost per visit is
around Rs. 238 while some frequent visitors have spent an amount exceeding Rs. 4,000 per
month.

Table 5.1
Summary Statistics of Sample Respondents
Variable

Std. Dev.

Min

31

12

16

76

20,545

23,658

0.00

300,000

7

11

0

130

Travel cost per visit w/o time cost (Rs.)

68

263

0

4,200

Travel cost per visit with time cost (Rs.)

238

310

52

4,408

Monthly visits

7

8

1

30

Monthly visits to the closest substitute sites

1

1.5

0

10

Group size

4

4

1

25

Age
Monthly wage
Travel distance (km)

Mean

Max

Source: Based on the survey.

In the sample, nearly three fourth of the visitors are male while above 50 percent of the
visitors are married (Table 2). More than 75% of the respondents are with secondary
education while less educated or literate number is fairly low. In terms of occupation almost
half of the respondents are regular employees while one fourth of the respondents are
unemployed (students and unpaid family workers). Moreover, majority of the respondents are
8
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earning Rs. 30,000-50,000 and there are very few below the national urban minimum monthly
income of Rs. 10,000 (1%) implying that the middle and higher income groups enjoy and
spend more time in the recreational site compared to the lower income group.
Table5.2
Socio-economic Statistics of Sample Respondents

Gender
Marital
status

Education
level

Employment

HH income

Characteristic
Male
Female
Single
Married
Primary
Junior secondary
(GCE OL)
Secondary (GCE AL)
Degree and above
Regular
Casual
Contractual
Employer
Self employed
Retired
Unemployed
< 10,000
10,000-20,000
20,000-30,000
30,000-50,000
50,000-100,000
> 100,000

Frequency
367
133
228
272
13

Per cent
73.4
26.6
45.6
54.4
2.6

107
303
77
243
19
11
8
59
30
130
5
43
128
175
128
21

21.4
60.6
15.4
48.6
3.8
2.2
1.6
11.8
6
26
1
8.6
25.6
35
25.6
4.2

Source: Based on the survey.

High percentage of the visitors (88%) in the sample visited the site mainly with the purpose of
enjoying the recreational benefits, while 11% enjoyed the recreational benefits on their visit to
friends or relatives in the area (table 3). More than 80 percent of the visitors are satisfied with
the present condition of the recreational site while over 10% were unsatisfied and suggested
improvements to the site. Depending on the different activities they are involved almost 60%
of the visitors were on the opinion that they have at least one substitute site to enjoy the
particular activity. Even though most respondent were happy with the present situation of the
site more than 40 percent were happy to pay for an entry fee to maintain the quality of the
site. When visitors were inquired about their opinion on financing methods for the site
9
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improvement, a majority (65%) said it should be the responsibility of the government. Others
were of the opinion that charging an entry fee (14%) and private donations (16%) has to play
an important role, while a few visitors were interested in charging a vehicle fee. Findings
show that nearly half of the visitors in the sample were willing to pay for the improved
recreational facilities. This provides important information in arriving at policy decisions on
management of Diyawanna wetland which is under-managed owing to limited public funding.
Table 5.3
Visitors’ Perception on Recreational Attributes of the Site
Freq.
Purpose of the visits
To enjoy recreational benefits
442
Visiting friends/relatives
56
Other
2
Most valued attributes
Scenic beauty
153
Playing games
178
Boating
2
Family outing
12
Relaxing
90
Exercising/jogging
65
Quality of the recreational benefits
Very poor
9
Poor
20
Fair
65
Good
366
Very good
40
Whether satisfied with the present benefits
439
Yes
No
61
Whether like to have improved recreational services
Yes
349
No
151
Availability of substitute sites
Yes
293
207
No
Method of financing
68
Charge an entry fee
27
Charge a vehicle parking fee
80
Private donations
325
Through the government budget
Willingness to pay an entry fee
Yes
215
No
285
Source: Based on the survey.
10

Per cent
88.4
11.2
0.4
30.6
35.6
0.4
2.4
18
13
1.8
4
13
73.2
8
87.8
12.2
69.8
30.2
58.6
41.4
13.6
5.4
16
65
43
57
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As shown by the Figure 2, majority of the visitors (63%) visited the site for less than 5 days
per month and nearly 19 percent visited the site 6-10 days per month. Although the sample
monthly mean number of visits was 7, there are a considerable proportion of visitors visiting
the site almost every day (4.2%).

Figure 5.1
Frequency distribution of monthly visits

Source: Based on the survey.

5.2 Empirical results
5.2.1 Model Estimation Results
The recreational demand model was estimated using a truncated negative binomial
specification (Table 4). Visitors within 30km radius were selected for the empirical analysis
in order to exclude the outliers from the sample. Selected model appeared highly robust while
the significant over-dispersion parameter α indicated that the data set is significantly
influenced by the over-dispersion problem; hence, negative binomial estimation was
considered more appropriate over Poisson estimation. Further, likelihood ratio test with highly
significant α in suggest the use of negative binomial over a Poisson.
Overall signs and significance of estimated coefficients are consistent with economic theory
and the literature. The negative sign and the significance of the travel cost variable suggest a
downward sloping demand curve. It is consistent with the previous recreation demand studies
(Creel and Loomis, 1990; Shrestha et al. 2001) and indicates that the visitation rate decreases
as the travel cost increases. All the occupational categories show a significant positive impact
on the visitation rate with contractual employees, retired people and employers showing the
highest impact. The effect of the income though not significant in the model, is clearly
reflected from the occupational categories. Contractual employees and employers were the
highest income earners in the sample and the significance of these variables suggests that
higher the income and more leisure time available higher will be the visitation rate.

11

Conservation vs. Conversion: Case of the Examining the Case of the Diyawanna Oya Wet Land Area in Sri Lanka

Significant positive sign on the travel cost to substitute sites suggests that with the increase in
distance to alternative recreational sites visitors tend to visit Diyawanna Oya more frequently
which is in accordance with theoretical expectation. The coefficient for age is positive and
significant implying that participation in recreational activities increase with the age, i.e. this
may be due to the present trend of elderly people being more concerned with health and
nature based recreation compared to younger people who are more geared towards modern
avenues of recreation. The positive and significant coefficient on the attribute_exercise
implies that many visitors value the site as an important ground for exercise and jogging. The
explanatory variables income and education were highly correlated with occupational
category hence, were excluded from the model.

Variables

Table 5.4
Estimated Results of the Negative Binomial Model
Zero Truncated Negative Binomial Model
Monthly visits

Travel cost
Age
Regular employees
Contractual employees
Employer
No employment
Retired employees
Exercise
Travel cost to substitute
Constant
alpha
Pseudo R2
Log likelihood
chibar2(01)

-0.002* (0.000)
0.023* (0.004)
0.972* (0.288)
1.268* (0.406)
1.063* (0.305)
0.996* (0.291)
1.064* (0.339)
0.551* (0.135)
0.0002* (0.000)
0.253* (0.307)
0.747*
0.0444
-1351.72
1197.14

Note: * Significant at 0.05 level.
Source: Based on the survey.

5.2.2 Annual recreational value of Diyawanna Oya site
Consumer surplus presents the difference between individual willingness to pay and actual
expenditure for a good or service. Based on the estimated models, predicted annual consumer
surplus per visitor which is Rs. 36,022 (US$ 321) was calculated (Table 5). The social welfare
value of the recreation which is the aggregate consumer surplus was estimated using the total
annual visits by the population of visitors to the site. Since there was no official estimate of
the annual population of visitors to the site, based on the census carried out in the study, the
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population of visitors was estimated as 108,000.7 Hence the total social welfare for the
population of visitors was estimated as Rs. 3,890 million.
Table 5.5
Consumer surplus estimates: with and without entrance fee
Description
CS/person/month (Rs.)
CS/person/year (Rs.)
Total annual CS (Rs. mil)

Without EF

With EF

Change

3001.86

2742.15

259.71

36022.36

32905.79

3116.57

3,890

3,554

336.59

Source: Based on the survey.

5.2.3 Economic impacts of imposing an entry fee
The impact of imposing an entry fee on the visitation rate of visitors was examined in the
study using an entrance fee of Rs. 50 based on the Willingness to pay (WTP) estimates to
enjoy the recreational benefits by highest number of respondents in the sample. As the table 5
indicates, there can be an annual loss of Rs. 337 million (USD 3 million) of consumer surplus
if an entrance fee (Rs. 50) is imposed on the visitors to the wetland. This result suggests that
any financing method to improve and maintain the recreational area should be carefully
designed to avoid any possible negative distributional implications.
At the entrance fee of Rs. 50 level, government will be able to earn revenue of 5.4 million
rupees per year based on the annual visitors to the site of 108,000. This shows that the
government can increase its budget for the development of the environment sector in Sri
Lanka. However, the total social welfare of Rs. 3,890 million indicates the revenue generation
possibilities from the Diyawanna Oya wetland at least to cover a significant fraction of the
total budget allocation to the environment sector in Sri Lanka. It was evident from the sample
that nearly 80% of the visitors come by vehicles to the site. Hence imposing a vehicle parking
fee may be more effective compared to an entry fee given the location of multiple recreational
sites across the wetlands. This is likely to provide added benefits of reducing the congestion
and pollution due to vehicles in the recreational area.
5.2.4 Welfare loss due to conversion
Taking into account the approximate land area of recreational use, loss of welfare per hectare
of land was estimated as Rs. 19.45 million which is equal to Rs. 49, 246 per perch of land8
(Table 6). Land value in the area ranges from Rs. 1-1.5 million Rupees per perch. However, to
compare land value and per perch social welfare, we need to estimate the net present value of
benefits provided by the wetland over a period of time.

7

This figure is based on the census carried out per week after adjusting for double counting and monsoonal rainy
months.
8
Perch is a popular measure of relatively small land area and equals to 0.00625 acres (25.3 m2).
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Table 5.6
Welfare Loss due to Conversion
Description

Value

Total annual CS (Rs. mil)
Approximate recreational land extent (hectare)
Per hectare social welfare (Rs. mil)

3,890
200
19.45

Per perch social welfare (Rs)

49,246

Source: Based on the survey.

5.2.5 Present value of non-market benefits of preserving the site
The present value of the benefits of enjoying recreation at Diyawanna Oya wetland area is
estimated as Rs. million 38,900 at a discount rate of 10 percent. This is equal to Rs. 0.4
million (USD 3560) per perch, which is approximately one third of the land value of the area
(Rs.1-1.5 million) (Table 7). Benefits are measured in perpetuity assuming that the wetlands
will be preserved in their natural state indefinitely. It is noteworthy, that the recreational
benefit is one of the numerous benefits provided by the wetlands and we have not included
the other use or non-use values in the analysis. Including these benefits would undoubtedly
increase the present value of the wetlands and strengthen the case for preservation over
development.
Unfortunately we could not calculate the cost of open space, which is the value of services
forgone by not allocating recreational land to other alternative land uses (i.e. commercial,
residential, etc.). Even though the development restrictions involve no out of pocket publicexpenditure that may involve a private cost in particular to adjacent property owners.
Table 5.7
Present value of non market benefits
Rs/perches
Total annual CS
PVB (10%)
PVB (8%)
PVB (12%)

49,246
492,460
615,575
410,383

Source: Based on the survey.

6. Conclusion and Policy Recommendation
The basic finding of the study is that an annual consumer surplus of Rs.38,900 million is
derived from enjoying recreational benefits in Diyawanna Oya wetlands. The socioeconomic
variables used in the empirical analysis reveal important information that should be of interest
to resource managers and planners. For example, considering the positive impact of attributes
on visitation, urban planners can aim to improve different attributes of the site.
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The present recreational area has a high potential for developing into an important urban
recreational area and there is a growing concern as well as criticism on converting to other
development activities. Taking into consideration of the preference of visitors for quality
enhancement and willingness to pay for the benefits by a majority of visitors, authorities can
design appropriate recreational projects with least disturbance to the natural environment.
These may include eco-friendly restaurants on stilts, nature trails, viewing decks/towers
especially for bird watching, board walks and decks on stilts and water front snack bars.
This study directly measures the impact of an entry fee and of course the social welfare
reduces with such an entry fee. However, taking into consideration the estimated revenue that
can be generated by such an entry fee, the government can think of possible alternative funds
generating strategies. Imposing an entry fee wouldn’t be practical with scattered recreational
sites (without exact boundaries) throughout the wetland. Hence, imposing a reasonable
parking fee would be more appropriate and would provide added benefits of reduced
congestion and pollution. Diyawanna Oya wetland seems to be deteriorating in quality as a
recreational site owing to under management during the recent years. Hence, it is timely that
the management gives serious thoughts to revenue generation and provides funding to
maintain the wetland.
This analysis has excluded many important use and non-use values provided by the site and
the actual consumer surplus generated by the wet land area is likely to be far higher than the
estimate in this paper. Also, consumer surplus calculations are based on travel cost and there
is a possibility of underestimation of recreational values. In the sample a considerable number
of visitors lived within a radius of 5 km and their true cost of enjoying the wetlands may not
be reflected in their minimal travel cost. In particular, for those who walk to the site, only the
opportunity cost of time is accounted in calculation. For close residents, the recreational
benefits are capitalized in the property value and they may have already paid a higher
property value compared to distant residents – this information is not captured in our analyses.
Another drawback is that the results are sensitive to the fraction of the wage rate used to
account for the opportunity cost of time. Further, corrective econometric measures applied to
account for on-site sampling are likely to leave out important information about occasional
visitors and non-participants.
The high present value of benefits from recreation suggests that the Diyawanna Oya wetlands
should be maintained and perhaps enhanced. It is time to include the most sensitive areas of
the Diyawanna Oya wetlands in the national protected area network. Finally, generalizing the
study to a broader context, this study suggests carefully designing of any development project
in environmentally sensitive areas like wetlands.
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Annex 1
A Methodology to Value the Wetlands based on Recreational Properties
In order to model the travel cost function, we follow McConnell (1992) and assume that the
individual’s utility depends on the total number of visits to the site, the quality of the site, and
a bundle of other goods. The underlying assumption is that the utility is additively separable
in the recreation activity, all other income and all other leisure time (Kealy et al., 1986).
The utility maximizing problem of the consumer can be represented as:
Max U  X , r , q 
Subject to two budget constraint (monetary and time):
M  pw .tw  X  c.r
t  t w  t1  t 2 r


(1)
(2)
(3)

Where,
U:
Utility Function of the Consumer/Household
X:
bundle of other commodities
r:
number of visits to the site
q:
an index of quality of the site
M:
exogenous income or non-wage income,
wage rate,
pw:
tw:
hours of work
c:
monetary cost of a trip,
t*:
total discretionary time,
t1:
round-trip travel time, and
t2:
time spent at the site.
Here, equation (2) is income constraint and equation (3) is time constraint. Substituting the
term tw from equation (3) into equation (2), we obtain following combined constraint,
(4)
M  pw .t   X  c.r  pw t w  t1  t 2 r 
Number of visits will be an increasing function of the site’s environmental quality and r and q
are assumed to be (weak) complements in the utility function. The time constraint reflects that
there is an opportunity cost to the time spent in the recreation activity, which is the wage rate.
The price of recreation, pr includes the monetary cost of travel to the site, the time cost of
travel and cost of time spent at the site i.e. pr = c + pw (t1+t2). The monetary cost of a trip to
the site is the monetary cost of travel since the entry fee f, which is zero in the case of
Diyawanna Oya, a public property with open access. The cost of travel (two-way) is pd.d,
where pd is the per-kilometer cost of travel and d is the total distance to the site (two-way) as
shown in equation (5).
p r  c  p w t1 t 2   f  p d .d  p w t1  t 2 
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From equation (4) and equation (5),
M  p w .t   X  r. f  p d .d  p w t1  t 2 

(6)

Maximizing (1) subject to (6) will yield the individual’s demand functions for visits:
r  r  pr , M , q 

(7)

The economic valuation of a recreational site involves the estimation of the demand for
recreation (equation 7) and calculation of the associated consumer surplus, i.e. area under the
demand curve. We survey individuals to find the number of visits they actually made to the
site during a specified period of time, travel cost, time costs and individual characteristics in
order to be used in the estimation of the ITCM function.
The ITCM function that relates an individual’s monthly visits to his/her travel cost is as
follows:

ri  f TCi , I i , Ai , Di , Si , Ei , M i 

(8)

Where
r i:
number of visits made by individual i in a month (visitation rate)
TCi : per trip travel cost of individual i
Monthly household income
Ii :
Ai :
Age (years)
Si :
Cost of visiting the closest substitute site
D1:
Gender (Equals 1 if male, 0 if female)
D2- D3: Education level (primary, secondary, tertiary)
D4- D8:Type of Occupation (regular employee, casual employee, contractual
employee, employer, no employment, retired)
D9:
Marital status (1 if married, 0 if otherwise)
D10- D12: Desired attribute (scenic beauty, games, relaxing, exercise)
The number of trips taken by an individual to the recreational site during a month, which was
the average of two months, was taken as the dependent variable in the recreational demand
model depicted by equation (8). The explanatory variables include the travel cost per
individual to the site, age of the respondent, average cost of visiting the closest substitute sites
based on the distances from the visitors’ houses to the substitute sites while dummy variables
were included for the monthly income bracket of the household, sex of the respondent,
desired recreational activity, educational level, type of occupation and marital status.
Travel cost was calculated as the summation of the round trip travel cost to the site plus the
opportunity cost of the time. The product of total time (round trip time + onsite time) times a
fixed fraction of the wage was used as proxy to the opportunity cost of time. Considering the
fact that the majority of the visitors are unlikely to forgo their work for visiting the site and
limited hours of overtime available in general, a wage fraction of 0.3 which has been applied
quite often in similar studies, was used in the study. Moreover, to test for the sensitivity of the
wage fraction, a travel cost model using the wage fraction of 0.25 was also estimated.
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Treating multi destination trips wasn’t a serious problem since only ten visitors of the total
sample were on multi destination trips. They were automatically eliminated from the sample
when the outliers who are visiting the site from more than 30km distance were removed.
The regression equation (8) gives the demand function for the “average” visitor to the site,
and the area below the observable Marshallian demand curve gives the average consumer
surplus, based implicitly on the assumption that the demand is known with certainty. In
general, the consumer surplus or access value is the area under the demand curve between an
individual’s current price and choke price. The choke price is the price at which trips
(quantity demanded) fall to zero in the model (Parsons, 2003).
Mathematically individual’s consumer surplus (ICSi) can be expressed as,
CP

ICSi 

 f TC , X dTC

(9)

i

TC

Where,
CP:
TCi :
X:

choke price
individual travel cost
other explanatory variables as in Equation (8) above.

This is multiplied by the total yearly population of visitors to the recreational site9 to estimate
the total annual consumer surplus for the site. As the dependent variable, the number of trips
takes the form of a non-negative integer; count models seem more appealing in estimating
recreational demand functions. Count models specify the quantity demanded, trips, as a
random non-negative integer with a mean that is dependent on exogenous regressors (Haab
and McConell, 2002).
The basic count data model that satisfies discrete probability distribution and non-negative
integers is, Poisson regression and the number of trips taken by a person to a site in a given
season (ri) is assumed to be generated by a Poisson process (Creel and Loomis, 1990).
Following Haab and McConnel (2002) and Parsons (2003) the basic count data model can be
written as,
Pr ri  n   f n, X i ,  

n = 0, 1, 2, ..,r

(10)

The probability of observing an individual takes n trips in a season (probability density
function) can be given by





Pr ri  nX i 

9

e i ini
,
n!

ri = 0, 1 , 2,…, n

(11)

Visitor population to the recreational site is estimated based on the head count of the census carried out before
the sample survey.
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Where, λi is both the mean and the variance of the distribution of the expected number of trips
and assumed to be a function of the vector of the explanatory variables, X, and parameter β
and takes strictly positive values. However, this assumption is often found to be violated with
recreational data due to the presence of over dispersion that the variance is often greater than
the mean. Since it is necessary that λi >0, the probability function is generally specified as an
exponential function,
λi = exp (Xiβ)

and

E (Y|X) = var (Y|X) = λ

To ensure non-negative probabilities, λ usually takes a log linear form and hence, Poisson
form of the recreation demand for individual can be written as,

Ln     tcTC   i X i

(12)

Equation (12) shows the probability of observing the number of trips taken by an individual
and the parameters can be estimated by maximum likelihood estimates.
Then Poisson likelihood function for the sample in terms of parameter β takes the form of,





r

exp  n  nrn

i 1

ri

L X , r  

(13)

Equation (13) gives the actual pattern of the visits which is the product of the individual
probabilities where individuals are denoted by i=1…T.
On-site random sampling was adopted in the study, and when corrected for truncation at one
trip and over sampling frequent users (endogenous stratification) the probability equation
takes the form,





Pr rnrn  0 

exp  n  nrn 1

 rn  1 

(14)

When accounted for the over dispersion which is also common in on-site sampling the
probability distribution takes the form of negative binomial and the function can be depicted
as in equation (15) (Creel and Loomis 1990)

Pr rn rn  0  

r  1 /  
(i ) r (1   )  ( r 1 /  )
r  1(1 /  )

(15)

Where, Г (.) indicates the gamma function, a discrete probability function defined for r with
parameters λ and α being strictly positive.
When over dispersion, truncation and endogenous stratification accounted for, the conditional
negative binomial density function will take the form of,
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1
r  1 /  
(i ) r (1   )  ( r 1 /  ) 
( 1 /  ) 
r  1(1 /  )
1  (1   )


Pr rn rn  0  

(16)

Mean of the random variable r = E(r) = λ and variance = λ+ αλ2 and when α→0, the gamma
distribution converges to Poisson distribution.
For a basic poisson probability function, for individual n the consumer surplus Sn or access
value per year can be written as in equation (17) (Parsons 2002)
S n   n   tcr

(17)

Where, λ is expected number of trips from equation (12). The estimated access value for the
nth individual in the sample for the period can be expressed as



n



Sn 





  tc



exp(  tc    i  i )
rn



  tc

r

(18)

r

When estimating with an on-site sample, the mean access value is a biased estimate10 of the
population mean. Then the corrected sample mean will be
1
S
n
N




Sn

n 1 rn
N

(19)

where
R

nj

j i

j

N  
nj:
R:

number of persons in the sample taking j trips
largest number of trips taken by a person in the sample

This surplus value for individual can be aggregated over the population of users to obtain the
total access value and can be depicted as,


AS  S . population

(20)

Where pop is the total number of participants or visitors for the period.

10

On-site sampling over samples more frequent visitors to the site relative to occasional visitors leading to bias
estimates of the population mean.
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