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TRADE-OFF ANALYSIS: TOURISM AND ENVIRONMENTAL QUALITY
IN SI PHAN DON, CHAMPASAK PROVINCE, LAO PDR
Kaysone Chansina, Bounthom Sisoumang, Chansamone Vongphaisit, Keuangkham Sisengnam

ABSTRACT
This study analyzed the recreational value of Si Phan Don, a tropical wetland, located
in the southern part of the Lao People’s Democratic Republic (Lao PDR); assessed stakeholders’
perception of water quality and tourism in the study area; and applied trade-off analysis in the
case of tourism and environmental quality. Stakeholders included foreign tourists visiting Si Phan
Don, local residents, local government authorities, and local businesses at the site. The travel cost
method was employed to estimate the recreational value of the site, and the trade-off analysis
was used to assess tourism and environmental quality in order to understand the different scales
at which policies should target components of managing the area. Results of the travel cost study
indicate that the recreational value of Si Phan Don is estimated between USD 4.1 million and
USD 4.6 million, which means that tourism at the site would be profitable. Most local residents
and businesses support tourism in their area as it can create job opportunities and increase their
income.

1.0 INTRODUCTION
1.1.

Description of the Problem

Si Phan Don is located in Khong District, in southern Champasak Province (Figure 1). It
is about 131 kilometers (km) from Pakse, the capital city of the province. Si Phan Don covers an
area of about 150 square kilometers (km2), where the Mekong River flows through and down
into Cambodia. The site has perennial and seasonal river channels, rapids, waterfalls, river banks,
beaches, and sand bars. The area has more than four thousand channels and islands of which,
Don Det and Don Khon islands (the study sites) are the principal and most popular islands for
tourism. Si Phan Don is part of an important tri-border biodiversity corridor that straddles Lao
PDR, Cambodia, and Thailand. The climate in the area is affected by the monsoon cycle, including
the southwest monsoon (humid-hot) from late March to October and the northeast monsoon
(dry-cold) from November to early March (Department of Meteorology and Hydrology 2013). The
dry season, which is also the peak season for tourism, is from December to April, while the rainy
season, brought by the southwest monsoon, is in May to October.
According to a Khong District Report (2013), the population density in the area is very high,
ranging between 200 and 500 persons per km2. This is due to the scarcity of land and the fact that
around 40 percent of the total area of the inhabited islands is used for rice cultivation. The whole
district has 114 villages with a total population of 86,505 people or 14,824 households, of which,
Don Khon, has three villages with a population of 1,336 people and Don Det has two villages with
a population of 1,090 (Khong District Report 2013).
In addition, the district has 80 schools, which are mostly located on the mainland. Of these,
60 schools are classified as primary schools, 13 are secondary, and seven are high schools, but their
buildings are in poor condition. There is only one primary school in Don Khon and one in Don Det.
The Asian Development Bank (ADB 2010) indicated that 58.8 percent of the population in Khong
District finished primary school, 25.5 percent finished secondary school, and about 15.8 percent
are illiterate.

Figure 1. Map of the study area
Source: Department of Meteorology and Hydrology (2013)

Moreover, since Si Phan Don is a predominantly rural area, infrastructure is minimal and
few households have access to power and water supply. Poor communities living close to Si Phan
Don also depend on it for food security and livelihood. Most residents are predominantly engaged
in agriculture and fishing as their main livelihood and are dependent on the wild capture of fish for
both food and income security (TDD 2008).
According to ADB (2010), local residents’ main source of income is farming (37%), followed
by fishing (33.3%), land rental (18%), and business (11%).
Tourism is becoming an important sector contributing to the economy of the province.
During the 19th and early 20th century, Si Phan Don maintained its role as a tourist destination
of the southern part of Laos in terms of historical, natural, and cultural richness. Don Det and Don
Khon, particularly, have been known mainly for an impressive set of historical buildings that were
built during the French colonial period (1887–1920), such as a railway line across Don Khon, a
bridge between Don Det and Don Khon, and a locomotive track, which pulled wagons between
the two docks built on the two islands, where goods and people were loaded on and off vessels.
The railway line still remained in operation until World War II hit Indochina and caused the collapse
of French interests.
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In terms of the natural richness of Si Phan Don, the area consists of an impressive group of
sprawling waterfalls, known as Khon Falls. The area is one of the busiest fish migration routes on
the Lower Mekong and provides habitat for more than 400 fish species, as well as deep pools that
harbor Mekong River dolphins. At least 187 species of birds live here (TDD 2008).
In terms of the cultural richness of the area, most houses are traditional wooden structures
with tin or thatch roofing in scattered villages surrounded by fruit trees. River banks are intensely
cultivated as vegetable gardens. On the large inhabited islands, small patches of forest are
frequently found near the villages and are preserved for religious and socioeconomic purposes.
Most importantly, there are many temples, which are most symbolic of Lao’s cultural richness. This
historical, natural, and cultural evidence have attracted tourists to the area in recent years.
According to the Champasak Provincial Tourism Department (CPTD 2012), Khong District
has more than 30 tourist attraction sites, of which six are historical, 11 are natural, and 14 are
cultural. In 2013, Khong District had a total of eight hotels, 83 guest houses, 3 resorts, and more
than 105 restaurants. Hotel accommodation, which is the main socioeconomic activity of the
district, are all located in Don Khong (the biggest island in Khong District), with 49 guest houses
located in Don Det and Don Khon, where a historic railway station from the colonial period
connects the two villages.
The number of tourists to Si Phan Don dramatically increased between 2005 and 2008,
with an average growth rate of about 30 percent per year. Due to the world financial crisis in
2008, the number of international tourists to this area slightly decreased during 2009–2011, but
increased again in 2012 compared to the three previous years (Appendix 1). In 2013, more than
100,000 international visitors (international long-haul tourists from Europe and North America)
moved through Nakasang Port (the main gateway to Si Phan Don, located about 4 km off National
Route No 13). Domestic visitors nearly reached 70,000 people in the same year. In 2012, the
revenue from international tourists who visited Si Phan Don, including Don Det and Don Khon
islands, was approximately USD 62.45 million or about 53 percent of the provincial revenue from
tourism (CPTD 2012).
Since Si Phan Don is the most visited recreational area in Champasak Province, with
many foreign visitors enjoying Don Det and Don Khon islands and the history and culture of the
area. Tourism has become an important contributor to local residents’ income. However, due to
the increase in the number of tourists in the area, the impacts of tourism development, such as
building of accommodations, transport facilities (boats), shops, restaurants, and other facilities,
have caused major management issues related to environmental protection. These activities cause
physical changes in the area and generate significant wastes, and, therefore, disposal problems,
which are difficult to manage due to the islands’ small size and distance from the mainland. The
large number of tourists has also caused an increase in demand for scarce resources, such as water
and energy. Thus, the challenge of management is therefore to find ways to manage the area
that are acceptable to the stakeholders while ensuring that environmental quality meets certain
minimum standards, particularly waste management and water quality.
According to the Department of Information, Culture, and Tourism (DICT 2013), natural
and cultural assets are threatened by inappropriate utilization of tourism activities and weak
public sector management capacities in planning, developing, and managing the sustainable
development of the tourism sector. Common issues include weak financial and technical support
for maintaining infrastructure in the area, slow development and improvement of tourism facilities
throughout the area, and a lack of tourist information and support services.
To address these tourism and other related issues, government agencies, both at the
central and local levels, undertook sustainable tourism development projects in 2010–2015. Some
of the projects received a grant from the ADB through the Greater Mekong Subregion Sustainable
Tourism Development Project (GMS-STDP) for 2009–2014. This project, however, is in cooperation
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with nine other provinces in Lao PDR, and Si Phan Don in Champasak is included. The project
is under the responsibility of the Ministry of Information, Culture, and Tourism of Lao PDR. The
subproject in Si Phan Don included the following:
1. Preparation of a heritage-based tourism zoning plan, tourism structures, and
management plan for the wetland area;
2. Upgrading of a 4-km access road that connects Route 13 to the boat landing site at
Nakasang village, which is the gateway to Don Det and Don Khon islands;
3. Improving existing pathways in Don Det and Don Khon Islands;
4. Environmental improvements at Nakasang village and Don Det and Don Khon islands,
including the area along the riverbank, and better waste management at the market
and in the village;
5. Construction of a facility for visitor information and interpretation in Nakasang village;
6. Construction of fully interpreted (with signs in the local language and in English)
access trails at Nakasang, Don Det, Don Khon, and other smaller islands;
7. Capacity development and livelihood support programs for local communities,
especially women, young people, and ethnic groups, to become site managers that
engage local communities in managing and interpreting the natural heritage values of
the wetland;
8. Implementing gender and ethnic groups development program;
9. Conducting a public awareness program for wetland conservation and protection, HIV
and AIDS, and other tourism-related awareness activities;
10. Producing a manual to guide the preparation and implementation of future Greater
Mekong Subregion tourism subprojects aimed at protecting important natural sites;
and
11. Implementing a monitoring and evaluation program.
Due to limited financial support, however, many of the previously mentioned projects in
Si Phan Don have not been fully implemented, especially the projects related to environmental
management, natural resources conservation, water use quality, and waste management, which
need to be implemented urgently. Si Phan Don’s biodiversity is also one of the most seriously
threatened by weak environmental management. According to ADB (2010), the Si Phan Don
channels are a critical passage for migratory fish in the Mekong River, and critical habitat for many
fish species, waterfowl, and other wetland flora and fauna. Overfishing and hunting by poor
communities living in and adjacent to the area and destructive fishing practices, including the
use of explosives, chemicals, and electricity, will result in the fast reduction of the number of fish
species in the area, particularly the Irrawaddy dolphin (Orcaella brevirostris).
Moreover, the Mekong River Commission (MRC 2008) indicated that poor water quality
is not only caused by natural processes, but also by human activities, including urbanization,
industry, agriculture, hydropower, navigation, and port development. All these present threats to
water quality. According to available baseline water quality data for the Mekong at Pakse station1
(2008), for 2000–2008, the water quality of the ambient surface water in Si Phan Don has been
slightly impacted by human activities in the area. The pH rating was between 8.5 and 9.5 (or B) for
both drinking water and surface water.2

1

The only water quality station in Champasak province responsible for measuring and controlling the quality of the Mekong River in
southern of Laos, including the Si Phan Don area.

2

The rating ranged from “no impact or A” to “severe or D”
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Although there is no strong evidence in the case studies that tourism has generally
brought about large-scale deterioration in the water and related resources, improper disposal
of wastewater, sewage, solid waste, and garbage have led to the pollution of wells, rivers, and
streams. Furthermore, fuel discharged from boats and waste matter from restaurants, guesthouses,
and other facilities catering to tourists caused pollution in rivers, streams, and wetlands. An
increase in tourist services and passenger transport will threaten water quality (MRC 2008) and Si
Phan Don is one of the main areas at risk.
According to the Khong District authorities, the natural and cultural sites exposed to
the elements in Si Phan Don are subject to some degree of damage. However, more serious
environmental problems are caused by tourism activities, such as improper waste disposal,
especially in the Mekong River.
First, tourists leave behind their garbage on river banks. Second, stakeholders, such as
village authorities, hotels, guest houses, and restaurants lack knowledge about the technical,
economic, and environmental dimensions of their resource use, which hampers decision making,
especially on waste management. Due to the importance of the area, authorities are concerned,
especially in the light of limited budgetary allocation, about the potential damage because of the
increase in tourism activities. Whether Si Phan Don has sufficient value to contribute to citizens’
welfare and receive continuing support from the government is a question worth asking. This
information is required by decision makers, especially at the local level. Meanwhile, options to
increase those resources’ revenue remain unclear because of the lack of information on demand
parameters, user costs, and trade-off, between tourism and environmental quality, particularly
water quality.
Moreover, the expansion of the tourism industry on these islands might pose a risk to the
water quality of the Mekong River due to the lack of a wastewater treatment system, particularly
in the Khong District. This could have a potential impact on the health of local residents who use
water from the Mekong River, especially for household purposes.
In addition, out of 14,824 households in the Khong District, only 6,898 (46.50%)
households are able to access the public water supply. The main source of water for consumption,
including domestic use and drinking water, is the Mekong River. Local residents, who cannot
access the public water supply system, especially those who live in Don Det and Don Khon,
are sourcing drinking water and water for general household consumption directly from the
Mekong River. It has not yet been proven whether this source of water is safe for household water
consumption.
These issues will be explored in this study. Without a reliable measure it is likely that
financial support for a particular activity may not be provided by government, thus leading to a
loss of welfare to society. This study was conducted to address the following questions:
1.

What is the recreational value of Si Phan Don?

2. How will stakeholders weigh tourism and environmental quality in Si Phan Don?
3. What is the trade-off between environmental quality and tourism in Si Phan Don?
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1.2.

Research Objectives

This study aimed to estimate the recreational value per trip per visitor of visitors making
trips to Si Phan Don. To do this, the recreational demand function of the visitors to Si Phan
Don is first estimated and then the consumer surplus of visitors, which is representative of the
recreational value of Si Phan Don, is then estimated. Second, it is vital to investigate stakeholders’
perception of environmental quality (water quality) vis-à-vis tourism. Using data gathered to
address the objectives above, this study applied trade-off analysis to support policy makers in
prioritizing the management of the area. Specifically, this study aims to:
1. Estimate the recreational value of Si Phan Don, using travel cost method (TCM)
comparing results of ordinary least squares (OLS) and the Poisson regression analysis;
2. Assess stakeholders’ perception of water quality and tourism; and
3. Assess trade-offs in the case of tourism and environmental quality (focusing only on
water resources) in Si Phan Don.
1.3.

Scope of the Study
1.3.1 Population

The total sample of visitors for each site is determined based on the calculation of Israel
(2012), such that:

𝑛 = 𝑁⁄ 1 + 𝑁. 𝑒 2

(Equation 1)

where n is sample size, N is population size, e is the level of precision, e=0.05.
The average number of visitors to the site from 2011 to 2013 is approximately 200,000
people per year (DOS 2013). Thus, 400 visitors should be included in the sample. However, based
on tourist data from the Ministry of Planning and Investment in Champasak Office (MOPI 2013),
only 70,000 domestic visitors came to the site in the same year. Thus, for the TCM analysis, only
foreign visitors who visited Si Phan Don, specifically Don Det and Don Khon islands, during the
study were selected as respondents. This study explored the socioeconomic profile and perception
of residents and businesses in the two islands to apply trade-off analysis.
1.3.2 Location
This study focuses on the valuation of a natural and historical symbol, namely Si Phan
Don, specifically Don Det and Don Khon islands. These tourist destinations were selected as
study sites because they represent multipurpose tourist destinations and have clear historical,
natural, and cultural aspects. The two islands feature wide rapids and powerful waterfalls suitable
for recreational activities, such as picnics, boat cruise on the Mekong River, trekking around the
islands, bird watching, and biking. Near the islands are villages that provide home stays for tourists
to explore traditional Lao living and enjoy historical structures, such as railways and a port built
during the French colonial period.
1.4.

Significance of the Study

There has not been an empirical study on the economic valuation of Si Phan Don although
the Tourism Master Plan for Si Phan Don Wetlands for 2010 to 2020 has been developed by
the Ministry of Information, Culture, and Tourism and ADB. However, according to the Tourism
Development Department (TDD 2008), this master plan has not been approved yet.
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Thus, this study is regarded as the first attempt to quantify the economic value of the
recreational site. The TCM method has been used to estimate the economic value of Si Phan Don
by determining foreign visitors’ satisfaction derived from recreational activities on the islands as
well as their perception of environmental quality, particularly water quality. The socioeconomic
factors and perception of stakeholders on water use and quality were also gathered. This study
analyzed trade-off in the context of tourism and water quality.

2.0 METHODS
2.1

Travel Cost Method (TCM)
2.1.1 The applications of TCM

Travel cost methods (TCM) are widely applied to estimate the value of recreational site
experiences. For more than 25 years, economists have been applying and refining the TCM
technique to assess the economic value of a wide range of public resources, such as water quality,
saltwater, freshwater beaches, as well as forests and cultural heritage (Sohngen, Mendelsohn, and
Sedjo 1999). The underlying assumption of the TCM is that the amount individuals are prepared to
pay to travel to a site is a reflection of the value of the good and services provided by that site.
There are two types of TCM that have been widely used to estimate the value of
recreational sites. The first is the zonal TCM (ZTCM), which uses zone of origin to calculate
a demand curve. The demand curve created by the ZTCM follows demand theory with an
inverse relationship between visitation rate and travel cost. The cost and rate of visitation
to the recreational site is obtained from each individual zone. The second type of the TCM is
the individual TCM (ITCM), which incorporates travel time, travel costs, and socioeconomic
characteristics, such as age, sex, education, and income. The assumption of ITCM is that a visitor to
a recreational site will determine the number of trips they take to a site based on maximization of
their satisfaction and enjoyment level.
TCM has been used widely in the United States and to some extent in the United Kingdom,
Australia, and Asia. In the United States, for example, TCM was used to assess water quality and
recreational values (Loomis 1987; Desvouges, Smith, and Mcgivney 1983). Martin (1994) used
ZTCM to assess the use value for the Museum of Civilization in Quebec and found that a consumer
surplus for Quebec was USD 5,148 million, with the average consumer surplus per visitor at USD
8.39. When added to the entry fees and other net revenue, a total use value of USD 6.002 million
was calculated.
There have also been some significant Australian applications. For example, Ulph and
Reynolds (1981) used TCM to estimate the recreational value of Warrumbungle National Park and
obtained a value of AUD 100 per visitor per day; Knapman and Stanley (1991) adopted the method
to measure the recreational value of Kakadu National Park; Sinden (1988) used TCM to estimate
the benefits of day-use recreation and camping along the Ovens and King Rivers in north-eastern
Victoria; Beal (1995) used the method to study the demand for the Girraween National Park in
Queensland and estimated the choke price (the price at which all demand is stifled) at AUD 47.23;
Bennett (1996) estimated the recreational value of the Dorrigo and Gibraltar Range National Parks
using the TCM; and Herath (1999) used the method to estimate the community value of Lake
Mokoan in Victoria. Prayaga, Rolfe, and Sinden (2006) used ITCM to estimate consumer surplus at
AUD 34.87 per visitor in Queensland.
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In Asia, Dixon and Hufschmidt (1986) estimated the value of Lumpini Public Park in
Thailand; Francisco and Glover (1999) used TCM to estimate the tourism value of Cuc Phuong
National Park in Vietnam; and Nam and Hong Son (2001) determined the recreational value of the
coral-surrounded Hon Mun Islands in Vietnam. In 2003, Parumog, Mizokami, and Cal used ITCM
to calculate the value of two cultural heritage sites in Cebu, Philippines at PHP 260.19 per visitor.
Alberini and Longo (2006) used ITCM to estimate the amenities of four cultural heritages sites in
Armenia where the consumer surplus per visitor was calculated at AMD 18,440. The differences
in consumer surplus calculation might reflect the tremendous cultural and social value that
individuals attach nowadays to blockbuster exhibitions. When the sensitivity of the estimated
demand function is compared to price, it shows contradictory results. For example, Poor and
Smith (2004), obtained a practically identical demand function of unitary elasticity (–1.074) to that
obtained in this study. Parumog, Mizokami, and Cal (2003), however, estimated a highly priceelastic demand function with an average value for both sites at –6.896. Both studies consider
culture as an inferior good, obtaining negative income elasticity (–0.749 and –6.393) in both
instances.
2.1.2 Model specification of the TCM
To address the primary objective of this paper, the TCM was employed to assess the value
of recreational site, Si Phan Don. Due to the number of advantages over its counterpart, the ITCM
was applied to estimate Si Phan Don’s economic value allocated for recreational purposes. The
ITCM was defined by the dependent variable, which is the number of site visits made by each
visitor in the last five years. The structure of the model can be expressed as:

𝑉 = 𝛽0 + 𝛽1 𝐶 + 𝛽2 𝑌 + 𝛽3 𝑋 + 𝛽4 𝐷1 + 𝛽5 𝐷2 + 𝑢

(Equation 2)

where V is the number of visits made by individuals from a particular area to the recreational site
and C denotes costs faced by individuals to travel to the site. In addition to the actual money
paid for travelling, each tourist may make decisions by considering the opportunity cost they
would have earned if they had worked. To deal with this, this paper estimated the equation with
and without opportunity cost. Y is the estimated annual income of visitors; X is the set of other
socioeconomic variables, which include sex, age, squared age, marital status, education, and
occupation; and D1 (whether Don Det and Don Khon were the respondent’s main destinations)
and D2 (whether the respondent had an alternative destination) are dummy variables. While β0 is
the constant term, β1 to β5 are the set of parameters of explanatory variables, and u is stochastic
disturbance. The details of each variable used in the model is shown in Table 1.
Equation (1) was first estimated using the OLS method since the number of visits made by
individuals is count data, which is a non-negative integer. The recreational demand function was
estimated using Poisson regression technique. Since skewed distributions are often found in count
data, OLS, is likely to produce higher standard errors and a corresponding loss of statistical power
(Cameron and Trivedi 1998). Therefore, the application of Poisson regression is more efficient,
especially when the counts are small (Englin et al. 2003).
The critical assumption of the Poisson regression is that the dependent variable follows the
Poisson distribution, which is expressed as:

𝑃𝑟𝑜 𝑁 = 𝑛 =

𝑒 −𝜇 𝜇 𝑛
𝑛!

(Equation 3)

where n is the outcome of interest, μ the set of parameters equal to the expected value [E(N)]
and the variance [Var(N)] of the random variable N, which should be greater than zero. However,
Poisson regression is likely to suffer from under- and over-dispersion bias when the critical
assumption, which is that the variance of the count should not be equal to the mean, does not
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hold. The negative binomial model, as the generalized form of the Poisson regression, can be
applied to overcome the overdispersion problem (Berk and MacDonald 2008). The demand curve
for traveling to the site can be expressed as:

𝑉 = 𝐸𝑥𝑝(𝛽0 + 𝛽1 𝐶 + 𝛽2 𝑌 + 𝛽3 𝑋 + 𝛽4 𝐷1 + 𝛽5 𝐷2)

(Equation 4)

As in Equation (1) V denotes the number of visits during a period and C is amount spent to visit
the site. By assuming average level of travel cost (C*), the average individual consumer surplus for
access to the area under the demand curve and above the level of average travel cost, holding
other factors constant. Based on the study of Chae, Wattage, and Pascoe (2012), the calculation of
consumer surplus can be shown as:
∞

CS = �

𝑒 𝛽0+𝛽1 𝐶 + 𝜀

∞
𝑒 𝛽0+𝛽1 𝐶

𝑒 𝛽0+𝛽1𝐶∗

𝐶=𝐶∗

CS =

∞
𝑒 𝛽0+𝛽1𝐶

𝛽1

𝑐∗

=

𝛽1

−

𝛽1

=

(Equation 5)
𝛽0 +𝛽1𝐶 ∞
𝑒 𝛽0+𝛽1𝐶∗

𝛽1

=−

𝑉�
𝛽1

(Equation 6)

Table 1. Variable descriptions and expected signs for travel cost method
Variables

Description

Visit

Number of visits to Don Det and Don Khon islands
in the last five years

Expected
Sign

Average travel cost Average cost spent when visiting Don Det and Don Khon islands

–

Income

Annual income of respondent

+

Male

Dummy variable for male respondent

+

Age

Age of respondent

+

Age2

Squared age of respondent

–

Married

Dummy variable for married respondent

+ or –

Undergraduate

Dummy variable for respondent with undergraduate degree

+ or –

Graduate

Dummy variable for respondent with graduate degree*

+ or –

Student

Dummy variable for respondent who is student

+

Employee

Dummy variable for respondent who is an employee

+

Self-employed

Dummy variable for respondent who is self-employed**

+

Main visit

Dummy variable if Don Det and Don Khon were the main
destinations

+ or –

Alternative

Dummy variable if respondent has an alternative destination

–

Notes: *This study did not use number of years of education since results of the pretest survey showed no large variation
in the number of schooling years.
**Income and job are generally correlated in a wide range of literature. Because of this expected association, we
needed to include both variables because if we excluded the occupation variable, it will be left in the error term.
Consequently, the assumption of no correlation between the independent variable and the error term will be
violated and the coefficient of the income variable will be biased.

Trade-Off Analysis: Tourism and Environmental Quality in Si Phan Don, Champasak Province, Lao PDR

9

From Equation (6), the total annual consumer surplus can be obtained by multiplying the average
individual consumer surplus with the number of foreign tourists visiting the recreational site in a
year.
2.2

Trade-off Analysis Approach
2.2.1 The application of trade-off analysis approach

Trade-off analysis is part of any decision-making process, which usually involves an
evaluation of a limited number of alternatives, implementing the best one (Maness 2007). Tradeoff analysis is a process in which stakeholders are engaged to consider the quality of different
management strategies, and explicitly determine management priorities (Brown, Tomkins, and
Adger 2001). Trade-off analysis requires stakeholders’ responses to questions about the impacts
of different activities on the resources in question. One method for determining stakeholder
values and preferences is to develop preferences (or weights) for different management criteria
and then use these “weights” to guide decision making. Weightings can be established at the
criterion or indicator level. The latter is much more detailed and more difficult to establish. The
weightings allow trade-offs to occur between the threshold and the target. If no weights are given,
then it must be assumed that the criteria are all weighted equally. The process of stakeholder
involvement can make explicit the diverse perceptions and values of the different actors that
create opportunities for decision making and management.
The criteria for trade-off analysis are strategic and should reflect the values and important
considerations of both the stakeholder groups and the best scientific knowledge available. It must
be recognized that this criteria may evolve over time. The indicators are tactical. According to
Maness (2007), completed indicators should: (1) indicate if the sustainability criterion is being met;
(2) measure and verify progress; (3) and have both thresholds and targets.
An example of previous trade-off analysis was conducted among urban Australians by
Zander, Garnett, and Straton (2010) to identify the value of ecosystem services that flow from
Australia’s tropical rivers to the broader Australian society, particularly to aboriginal Australians.
Their study applied choice experiment approach to assess the benefits of different management
strategies for three tropical rivers in north Australia (Daly River, Mitchell River, and Fitzroy River)
using mailed survey to 684 urban residents from six different cities. Results of their study only
looked at the benefits of tropical river management by calculating compensating surplus for
three hypothetical river management strategies. Though their study did not assess the costs, it
concluded that a sense of place and connection to the tropical rivers region contributed positively
to the willingness to pay for river management strategies that ensure environmental, cultural, and
recreational services.
To highlight the value of participation, the involvement of stakeholders in the process
of developing the trade-off model provides an opportunity to discuss recommendations
derived from different weightings and explore and construct different development outcomes
or scenarios. Brown, Tompkins, and Adger (2001), for example, used techniques of multicriteria
analysis, which involved stakeholders at all stages of trade-off analysis in marine protected area
management in Buccoo Reef Marine Park in Tobago, West Indies. The stakeholders in their study
were multiple user groups and state institutions and regulators who were designated to design
effective interventions in the study area. The multicriteria framework they used were stakeholder
analysis and social, economic, and ecological criteria identification. Representative stakeholders
were asked to weigh different criteria and make explicit the diverse perceptions and values of the
different actors in order to create opportunities for decision making and management based on
consensus rather than conflict. The outcome of different stakeholder weighting was then used
to explore different management options for the study area. They concluded that the inclusion
of stakeholder views and values within a rigorous framework can and potentially will provide a

10

Economy and Environment Program for Southeast Asia

wealth of information for regulators seeking to manage the site. More importantly, participatory
approaches can be complementary, not oppositional, to decision support tools (Brown, Tompkins,
and Adger 2001).
2.2.2 Criteria for trade-off analysis approach
The trade-off analysis in this study initiated a method that includes stakeholders and
their interest analysis, using scenario and multicriteria analysis. A set of scenarios and criteria
were developed in consultation with relevant stakeholders in interviews, discussions, and public
meetings. Si Phan Don was known as a wetland area in the Southern part of Laos, where the
Mekong River passes through and rich in natural, cultural, and historical sites. Villages surrounding
the islands are home to more than 80,000 people from 14,824 families. The economy of Si Phan
Don is dependent on tourism and fisheries. The key issue in the maintenance of livelihoods was
the growing evidence of tourism in populous small islands. Thus, the criteria for trade-off analysis
in this study was set based on existing situations facing Si Phan Don, including socioeconomic
benefits, and recreational benefits to local residents and foreigners. The scenarios analyzed
included the relationship between tourism and stakeholders’ concerns about water quality and
wastewater disposal on the islands. The criteria assessing management options for the study area
is shown in Table 2.

Table 2. Criteria for trade-off analysis
Criteria
Economic

Subcriteria
Tourism benefits

Social

Benefits to local residents Change in income per year

Ecological

Basis of Calculation
Consumer surplus of
recreational use of Si Phan
Don

Benefits to businesses

Change in informal sector
benefits

Water quality

Nutrient concentration

Source of Data
TCM survey of visitors

Household survey
Business unit survey
Existing data, survey data

Waste management

The process of trade-off analysis in this study had five steps: (1) identifying stakeholders’
interest, (2) identifying the main environmental issue and concerns of the stakeholders through
face-to-face interviews, (3) proposing alternative scenarios of action open to decision making, (4)
engaging stakeholders to weigh the scenarios, and (5) using information from stakeholders to
weigh future management priorities.
2.3

Research Process
2.3.1 Data collection

To achieve our objectives, this study relied upon primary data obtained from a survey.
Data on the recreational sites was gathered through face-to-face interviews. Statistics showed
that the peak of tourist visits to the site each year is between February and April. Thus, the on-site
survey among nearly 300 tourists from different countries, who stayed overnight at Don Det and
Don Khon islands, was conducted from April to August 2014. Trade-off analysis was carried out
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using data gathered from households and tourism business operators on the islands. There were
90 households living in the islands and 60 businesses, home stays, guest houses, restaurants, tour
companies, and boat operators interviewed. In addition, in-depth interviews with district chief and
public agencies in charge of water, solid waste management, and environment quality were also
undertaken.
2.3.2 Questionnaire design
Two questionnaires were designed for two purposes. The first questionnaire determined
the value that foreign visitors placed on Don Det and Don Khon islands. The second questionnaire
determined socioeconomic factors and residents’ and businesses’ perception of water use and
water quality in the area. The questionnaire was carefully designed to provide respondents
with adequate and accurate information to allow respondents to reveal their valuation as
accurately as possible and also to reduce the rate of rejection.
The first questionnaire collected information about various aspects of the foreign tourists’
visit to the area as well as relevant demographic information. Foreign tourists were asked to report
the importance of various natural, historical, and cultural attributes in their decision to visit Si
Phan Don, particularly Don Det and Don Khon islands. They were also asked to list the activities
they participated in during their stay, including their satisfaction about water for domestic use,
wastewater, solid waste, and overall perception of Si Phan Don. The first questionnaire had three
major parts: travel cost, socioeconomic factors, and perception. In travel cost, respondents were
asked about the cost of their trip, travel time, time spent on-site, on-site expenses, and number
of trips undertaken in the past five years. Socioeconomic questions were basic information, such
as nationality, age, sex, monthly income, level of education, employment status, among others.
Finally, perception questions included visitors’ view about the Mekong River, environmental
problems that residents in Si Phan Don are faced with, and which critical problems need to be
urgently addressed.
The second questionnaire was designed for local residents and local businesses to
investigate their satisfaction and perception of existing tourism and its future direction, as well as
their perception of the value of the environment. It was comprised of respondents’ socioeconomic
profile, water consumption for domestic use, source of drinking water, and wastewater and solid
waste management practices. Local residents included those who live on-site and those who live
off-site but still feel that they are experiencing negative impacts. Responses to these questions
were used in trade-off analysis.
Prior to the actual survey, the questionnaires were tested to evaluate their effectiveness.
Feedback from the pretest was used to revise the questionnaires. The actual survey was conducted
from April to August 2014.
The survey enumerators or interviewers who were involved in the field survey, in addition
to the researcher team members, underwent training to introduce them to the TCM and trade-off
approach. Another focus group discussion with representative stakeholders was conducted after
processing the data from the survey to identify the most feasible mechanism for institutionalizing
site management.
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3.0 RESULTS AND DISCUSSION
3.1

Variable Summary and Descriptions
3.1.1 Number of visits
A total of 271 foreign tourists from 34 countries were interviewed (Appendix 3).

The number of visits is the dependent variable in this research. Respondents were asked
how many times they had visited Don Det and Don Khon islands in the last five years. Since most
of them came from European countries, far from Laos, it makes sense that the frequency of their
visit to Si Phan Don is low.
Almost all (95%) of the foreign tourists said that it was their first time to visit Don Det and
Don Khon islands. very few (4%) said it was their second time; the rest said that they had visited
the area more than twice (Table 3).
In terms of length of stay, most foreign visitors stayed in the site between three (25.83%)
and five days (19.93%) (Appendix 2). A few of them stayed up to seven days (3.69%) and at least
one of them stayed up to 90 days. The average length of stay of foreign visitors was 15.9 days.
3.1.2 Travel cost
Travel cost is recognized as the most important variable in this study. Calculating the
exact amount spent on traveling is complicated because Si Phan Don is not the only destination
of foreign tourists. Don Det and Don Khon islands are just two of the places in the region’s tourism
corridor. Foreign tourists tend to visit many other places before coming to Don Det and Don Khon
islands and after visiting these islands, they may visit other destinations before going back to their
home countries. To take this into account, the average cost of traveling is calculated by dividing the
total cost of travel by the number of places they already visited and places they still plan to visit.
Result showed that foreign tourists spent an average of USD 1,600 for their whole trip and USD 280
for each destination. Because this paper used the average travel cost, it places the same weight on
each destination in the same region. Thus, measurement error can bias the estimated result.
Since people usually experience opportunity cost when they choose to be involved in an
activity, there have been many papers that considered adding opportunity costs into traveling
cost. If opportunity cost is not factored in, money spent for visiting the Don Det and Don Khon
islands is likely to be underestimated. This paper compared demand functions with and without
opportunity cost. Opportunity cost was estimated by multiplying the hourly wage of foreign
tourists with the number of hours spent traveling from their home countries to Si Phan Don. Since
many respondents could not report other expenses they incurred during the trip, this paper can
capture only some of the opportunity cost. Therefore, this is recognized as another limitation of
this study.
3.1.3 Income
Respondents’ income is an important control variable commonly added to the model.
Money spent to visit Si Phan Don may come not from the annual income of respondents, but
also from other sources. Students who have no income may get financial support from their
parents and some foreign tourists use their retainer money for traveling. By taking these issues
into account, the annual income of respondents was combined with money from other sources.
Based on the data from the survey, the average annual income of foreign guests visiting Don Det
and Don Khon is USD 20,500 while money from other sources spent on traveling to this area is
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approximately USD 1,280. Unless an area is an inferior good, tourists with high income are likely to
visit that place more often than those with low income.
3.1.4 Sex
Sex of respondents is a factor expected to influence the types of tourism activities. It is
generally expected that males are likely to be involved in tourist activities more than females. In
this paper, a dummy variable was created as a proxy for a foreign tourist’s sex: 1 if respondent is
male, 0 otherwise. Based on the survey, there was no significant difference in the number of female
and male tourists coming to Don Det and Don Khon islands. During the survey, female tourists
coming to these islands was around 50.20 percent.
3.1.5 Age
It is common to include age of respondents as one of the independent variables in the
model. Foreign tourists in Don Det and Don Khon areas are 29 years old on average. The oldest
was 73 years old while the youngest was 17 years old. The correlation between age of tourists and
number of visits can be both negative and positive. Young tourists tend to travel more frequently
than older tourists. The number of visits increases as age increases; after a certain age level, the
number of visits may decline as tourists get older. From this economic perspective, age and
visits are anticipated to have an inverted U-shape relationship. From the quadratic form of such
relationship, the turning point of the curve may be estimated.
3.1.6 Marital status
Married tourists may not be comfortable to repeatedly visit a particularly place. Thus,
marital status is considered an independent variable in the model. In this study, a dummy variable
for married tourists was generated (1 if the tourist is married, 0 otherwise). Most foreign tourists
who visited the area were single (92%). Even though there were more single tourists, there is no

Table 3. Statistical summary of variables
Variables

Observation

Mean

SD

Number of visits in last five years

273

1.073

0.366

Travel cost (USD 1,000)

270

0.275

1.029

Travel cost with opportunity cost (USD 1,000)

270

0.278

1.029

Annual income (USD 1,000)

276

20.531

3.768

Male

265

0.498

0.501

Age

265

29.389

8.905

Married

276

0.083

0.277

Undergraduate degree

276

0.500

0.501

Graduate degree

276

0.333

0.472

Student

276

0.152

0.360

Employee

276

0.391

0.489

Self-employed

276

0.130

0.337

Main destination

276

0.185

0.389

Alternative destination

276

0.562

0.497
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convincing reason to believe that single tourists visit more often than married tourists. Therefore,
the correlation between marital status and number of visits is still ambiguous.
3.1.7 Education
Education is an underlying explanatory variable in this research. Foreign tourists who
come to Si Phan Don area, particularly Don Det and Don Khon islands, have different educational
backgrounds. Most foreign tourists had finished their undergraduate degree (50%) while those
with graduate degrees were about 33 percent of total foreign tourists. Two dummy variables
were created for those who held undergraduate or undergraduate and graduate degrees. Foreign
tourists who had finished high school or lower were used as the reference group.
3.1.8 Occupation
The occupations of respondents influence their decisions to visit places. The questionnaire
had six categories of respondent’s occupation (i.e., government employee, private employee, selfemployed, retired, student, and unemployed). Based on these six categories, five dummy variables
were generated (employee, self-employed, and student, reference groups were unemployed or
retired tourists). It is anticipated that employed, self-employed, and students were likely to have
more visits compared to the reference groups.
3.1.9 Other dummy variables
In addition to previously mentioned variables, this paper also includes dummy variables
used as a proxy for their main destination (Si Phan Don, Don Det, and Don Khon islands). Nearly
20 percent of respondents said Si Phan Don was their main destination for their trip. Even though
this dummy variable was included in the model, the sign of its relationship with the dependent
variable was unclear.
To control for a respondent’s traveling choices, this research also added a dummy for
whether a respondent had an alternative place to visit in Champasak province if he/she did not
visit Don Det and Don Khon islands. This is because more alternative destinations can lower
the number of visits. Thus, it was assumed that the coefficient of this dummy variable would be
negatively associated with number of visits.
3.1.10 Travel cost method
The first part of this section presents the relationship between travel cost and
socioeconomic factors and number of visits. The last part presents the construction and estimation
of demand for recreational services of Don Det and Don Khon islands as a whole.
Table 4 displays the estimated result of the association between number of visits and key
independent variables estimated by the OLS method. Estimations for two scenarios (with and
without opportunity cost) are shown. As shown in the second and third columns of the table,
average traveling cost without opportunity cost is a powerful determinant of number of visits.
This underlying variable is statistically significant (p<.05) and the direction of correlation was also
consistent with initial expectation. The coefficient of the traveling cost implies that the number of
visits would decrease by 0.0022 if the traveling cost increases by USD 1,000, holding other factors
constant. Contrary to expectations, income is not significant, but higher income was associated
with a lower incidence of visiting Don Det and Don Khon islands. This may be because Don Det
and Don Khon are “adventure” places, which absorb a number of backpacker-tourists. With limited
facilities, these islands may not be an attractive destination for higher income tourists. Based
on the result, a respondent’s sex and marital status cannot significantly explain the variation
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Table 4. Estimated result of the OLS regression
Independent Variables
Constance
Average travel cost
Income
Male
Age
Age2
Married
Undergraduate
Graduate
Student
Employee
Self-employed
Main destination
Alternative destination
Observation
Adjusted R–square

Without Opportunity Cost
Coefficient
Robust SE
0.5483**
0.2470
–0.0022**
0.0087
–0.0004
0.0004
0.0349
0.0336
0.0366**
0.0162
–0.0004**
0.0002
0.0315
0.0769
–0.1697**
0.0842
–0.2188**
0.0912
0.0116
0.0371
–0.0282
0.0412
–0.0496
0.0613
0.1201**
0.0589
–0.0780**
0.0320
263
0.1862

With Opportunity Cost
Coefficient
Robust SE
0.5487**
0.2469
–0.0022**
0.0009
–0.0004
0.0004
0.0349
0.0336
0.0366**
0.0162
–0.0004**
0.0002
0.0314
0.0769
–0.1698**
0.0842
–0.2189**
0.0912
0.0115
0.0371
–0.0281
0.0412
–0.0496
0.0613
0.1201**
0.0589
–0.0780**
0.0320
263
0.2252

Note: ***, **, and * denote significance at p<.01, p<.05, and p<.10, respectively.

in number of visits. When matched with the number of visitors in previous years, there was no
significant difference between the number of male and female tourists. Similarly, the respondent’s
occupation cannot significantly determine the number of visits to Don Det and Don Khon islands
in the last five years.
On the other hand, the age of a respondent does influence the number of visits in the last
five years (p<.05). This result is consistent with expectation; there is an inverted U-shape between
tourist’s age and the number of visits to these islands. Assuming other factors unchanged, the
number of visits increases as a tourist’s age increases; after 47 years old, the number of visits to
Don Det and Don Khon islands decline.
Furthermore, whether Don Det and Don Khon is the main destination of respondents
and whether they had alternative destinations other than these islands, were significant factors
determining the number of visits over the last five years. Tourists with many choices of destinations
had lower visiting rate.
In the fourth and fifth columns are the coefficients and standard errors of the estimation
with the inclusion of the opportunity cost, which was calculated by multiplying the travel time to
reach Si Phan Don by the average hourly wage of the respondents. As shown in Table 4, average
visiting cost is still significant (p<.05) and the magnitude effect of traveling cost on the number
of visits is very close to the previous result. Travel cost, age, education, and the dummy variables
of Don Det and Don Khon as the main destination and having alternative destinations influenced
the number of visits to the site. Since the coefficients of all variables in this estimation is nearly the
same as in the previous estimation, the turning point of the inverted U-shape correlation between
age and number of visit is around 47 years old. Results show that whether or not opportunity cost
is added, there is no divergence in the parameters and in the significance of independent variables.
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This study is not consistent with Chae, Wattage, and Pascoe (2012) who found that opportunity
cost had a significant influence on the parameters of the independent variables and consumer
surplus.
In addition to the OLS method, the results of the negative binomial method is displayed
in Table 5. When opportunity cost was included in the model, there was a minor difference in the
parameters compared to the last estimation; the negative binomial model presents only the travel
cost with the inclusion of opportunity cost. Travel costs with opportunity cost are statistically
significant and compatible with the results estimated by the OLS. Moreover, the magnitude effects
of visiting cost with included opportunity cost (0.0019), are quite close to the previous result. This
paper still finds an inverted U-shape correlation between respondent’s age and number of visits,
with or without opportunity cost. The number of visits decline after a certain age. Tourists older
than 47.12 years old on average had fewer visits, holding other factors constant. The influence
of dummy variables in the model are mixed. While the dummy variables for marital status and
occupation cannot explain the variation in the dependent variable, other dummy variables (i.e.,
education, whether Don Det and Don Khon were the main destination, and other alternative
destinations in adjacent areas) were factors that influenced the number of visits.
Similar to the result of the previous estimation using OLS, respondents with less education
(lower than undergraduate degree) had more visits than those with undergraduate degrees
or higher. Respondents who indicated that Don Det and Don Khon islands were their main
destination in their visit to Lao PDR were likely to have more visits. On the other hand, respondents
who had alternative destinations had fewer visits. In addition, this paper focuses on foreign tourists
who are mainly from Europe and North America, and the frequency of visits to Asia is generally
low. Therefore, many respondents replied that it was their first time to visit the area. This is a
common finding when foreign tourists are the main focus of a study.

Table 5. Results of the negative binomial model
Independent Variables
Constant
Average travel cost
Income
Male
Age
Age2
Married
Undergraduate
Graduate
Student
Employee
Self-employed
Main destination
Alternative destination
Observation
Pseudo R-squared

Without Opportunity Cost
Coefficient

Robust S.E.

–0.4132*
–0.0019***
–0.0004
0.0323
0.0328**
–0.0003**
0.0216
–0.1451**
–0.1889***
0.0100
–0.0246
–0.0451
0.1045**
–0.0697***

0.2146
0.0068
0.0004
0.0302
0.0136
0.0001
0.0647
0.0654
0.0697
0.0340
0.0368
0.0546
0.0486
0.0268
263
0.0062

With Opportunity Cost
Coefficient

Robust S.E.

–0.4131*
–0.0019***
–0.0004
0.0323
0.0328**
–0.0003**
0.0215
–0.1452**
–0.1890***
0.0100
–0.0245
–0.0451
0.1045**
–0.0697***

0.2146
0.0069
0.0004
0.0302
0.0136
0.0001
0.0647
0.0654
0.0697
0.0340
0.0368
0.0546
0.0486
0.0268
263
0.0061

Note: ***, **, and * denote significance at p<.01, p<.05, and p<.10, respectively.
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The negative binomial model produced a very low pseudo R-square (0.0062), which
means that the statistical power of the chosen independent variables in explaining the variation of
visiting rates is very low. This commonly occurs in the estimation of models using cross-sectional
data. Similar to the results of DeShazo’s (1997) study, which estimated the recreational value of
KhaoYai National Park in Thailand. The mean value of the number of visits per year was 1.88. The
R-squared values from the three functional forms were very low (with an average of 0.1), which
implies that number of visits was too small to support the estimation.
Since TCM came into the spotlight, it has undergone drastic changes and refinements
in terms of its application and the model employed. First, the model uses unique recreational
sites, where an individual visits one site on multiple occasions to experience its attributes (Ward
and Loomis 1986). Second, the method uses relatively straightforward demand models that,
given certain research objectives, can indeed perform as base models (Hellerstein 1995). Third,
researchers are employing TCM. One such work is that of Clough and Meister (1991) who used
a TCM to value Whakapapa Skilield in New Zealand by allowing for multiple site visitors. Their
findings show that the consumer surplus per person per visit for the site is USD 174.00 and USD
147.00, for winter and summer visitors, respectively. They, however, claim that these figures are
too high compared to estimates obtained from previous studies. As a consequence, they used
robust means and adjusted these figures to USD 124.00 and USD 66.00 per person, for winter
and summer visitors, respectively. Similar to the study conducted by Clough and Meister (1991),
Navrud and Mungatana (1994: 5-30) applied the same TCM to value wildlife viewing in Kenya and
reported that the average recreational value per visitor, per day ranged from USD 114 to USD 120
for foreign tourists who stayed in Kenya for an average of 21.6 days and USD 68.00 to USD 85.00
for domestic tourists. Thus, although there are some limitations, the TCM model is a practical and
straightforward model to apply in estimating the recreational value of Si Phan Don to multiple site
visitors.
3.1.11 Estimation of the Consumer Surplus
Besides the investigation of key factors influencing the number of visits to Si Phan Don,
this research attempted to estimate the recreational value of the site using a demand function.
This demand curve can be derived using a regression to estimate the consumer surplus, which
indicates the recreational value of the site. From the regressions, this paper estimated the
consumer surplus from demand functions estimated by the OLS and negative binomial methods
(Table 6).
The average consumer surplus can be calculated using the slope of the estimated demand
function and the average number of trips observed. By using average travel cost with opportunity
cost, average consumer surplus per trip estimated by the OLS was around USD 98.70 per trip while
the negative binomial model yielded higher consumer surplus at USD 111.37 per trip. The values of
consumer surplus for this study are comparable to other studies (Clough and Meister 1991; Navrud
and Mungatana 1994; Chen et al. 2004) that applied the same framework.
Since consumer surplus is the net economic benefit of the trip, the recreational value of
Don Det and Don Khon sites can be approximated by multiplying the number of foreign tourists
visiting the site each year by the consumer surplus. With around 41,550 foreign tourists visiting the
islands in 2013, the total recreational value of these islands is in the range of USD 4.1 million and
USD 4.6 million.
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Table 6. Estimated consumer surplus (USD per trip)
Estimation Method
OLS method
Negative binomial method

Consumer Surplus
98.70
111.37

3.1.12 Tourists’ perspectives on environmental problems in Si Phan Don
There is no doubt that an increase in the number of tourists in Si Phan Don, particularly
in Don Det and Don Khon islands, brings great benefit to the local community. It creates job
opportunities and encourages income generation for the local economy. On the other hand, the
rapid expansion of tourism and other economic activities on these islands are leading to many
environmental problems.
According to the researcher’s first-hand observations, environmental issues in Don Det and
Don Khon islands include shortage of clean water, wastewater, solid waste, land erosion, and air
pollution, among others. Three groups of respondents were asked about their perception on each
of the five man-made environmental issues. (i.e., quality of water, wastewater disposal, solid waste
disposal, air pollution, and others), whether those problems were serious problems on the islands.
Figure 2 reports the opinion of foreign tourists about environmental problems in Don Det
and Don Khon islands. Solid waste disposal (55%) and wastewater (27%) were the most serious
environmental problems. Shortage of clean water (21%) was also a critical issue while air pollution
was not such a concern. These results imply that waste management on these islands is not
effective. This is consistent with results from interviews with relevant local authorities. The heads of
villages disclosed that there is no waste management unit operating on the islands. Consequently,
most households and businesses dispose garbage by burning, which causes other problems, such
as land and air pollution. Without water treatment systems, wastewater is directly released into the
environment, particularly the Mekong River.

Figure 2. Foreign tourists’ perceptions of environmental issues (%)
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3.2

Trade-off Analysis for Si Phan Don

As mentioned in the methods section, the process of trade-off analysis involves five steps.
First is identifying stakeholders’ (i.e., tourists, local residents, and businesses). Second is identifying
the main environmental issue and concerns of the stakeholders through face-to-face interviews.
Third is proposing alternative scenarios of action open to decision making (five statements
represent the scenarios). Fourth is engaging stakeholders to weigh the scenarios. Lastly, using the
information elicited from stakeholders, weighing future management priorities.
The following sections present the variable summary for local residents and businesses.
3.2.1 Variable summary and descriptions of local residents
This section presents a profile of local residents gathered from face-to-face interviews. The
24-item questionnaire for local residents was divided into six sections: socioeconomic information,
source of water, and perceptions of Mekong River water quality, waste management system, and
environmental problems related to tourism. The last three sections of the questionnaire were used
to get the data for trade-off analysis.
Since the Mekong River flows from the northern part of the islands to the southern part
where locals live, the survey included residents and businesses on the islands, including those
who live in the northern part, middle, and southern part. This was done to capture respondents’
opinions on the causes and effects of environmental problems caused by wastes, particularly in
the Mekong River, their most important water source. The profiles of the 90 respondents are shown
in Table 7.
Females accounted for more than half (67.87%) of the total respondents. The average
age of local respondents was 44.55 years old, the oldest respondent was 87 years old, while the
youngest was 17 years old. More than 57 percent of respondents held a primary school certificate,
about 24 percent of them had a secondary school certificate, and only 4 percent had a high school
certificate. More than 10 percent had never attended school.
Since the islands are isolated from the mainland with only small boats as means of
transportation, it is expected that most (87%) of respondents were fishermen and farmers. The rest
were government staff (2.2%), private company employee (2.2%), and retired (6%).
The average family income per year, the main source of which is the head of the family,
is about LAK 19,445,389 (USD 2,418.58), while the average expenditure per household is LAK
16,413,111 (USD 2,041.43).3 As a result, respondents had nearly no savings.
There is no public supply of water on the islands. Thus, the source of water for drinking and
other household activities are the Mekong River, rainwater, and deep wells. Respondents’ main
source of water was the Mekong River.
More than 83 percent of respondents source water from the Mekong River in both rainy
and summer seasons, of which 51 percent use that water to drink after boiling. The Mekong River
is also used for washing and cultivation. However, there is no water supply system in the area yet,
so each family gets their water from the Mekong River using electricity monitors with an average
operation of about 20 minutes seven times per week. The water containers used are tanks of
different sizes—from 40 liters to 5,000 liters. Other water containers are plastic and stone jars from
100 liters to 2,000 liters. Surprisingly, 18.89 percent of respondents still directly consume the water

3

USD 1.00 = LAK 8,040.00, as of February 2015
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Table 7. Profile of local residents interviewed
Descriptions
Village names
Don Det
Don Khon (middle)
Don Khon (northwest)
Don Khon (northeast)
Don Khon (north)
Don Khon (south)
Sex
Male
Female
Age
Average
Max
Min
Education
None
Primary school
Secondary school
High school
Vocational school
Undergraduate
Graduate and above
Occupation
Student
Government Staff
Private Company Staff
Fishery/Farmer
Retired
Others
Number of family members
Average
Max
Min
Total expenditure per year (LAK)
Average
Max
Min
Total income per year (LAK)
Average
Max

Frequency
90
34
3
7
7
25
14
90
29
61

Percentage
100.00
37.78
3.33
7.78
7.78
27.78
15.56
100.00
32.22
67.78

44.55
87
17
90
10
52
24
4

100.00
11.11
57.78
26.67
4.44

90
2
2
73
5
3

100.00
2.22
2.22
86.57
5.56
3.33

5.71
12
1
16,413,111
73,333,333
6,000,000
19,445,389
72,800,000
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from the Mekong River, including drinking, cooking, and washing. They said that because the
water is still transparent, it should have no chemicals. About 82 percent of the respondents boil the
water before drinking it.
There is water for sale (in barrels and bottles) on the islands, but more than 61 percent of
respondents still drink boiled water from their stock. Only 36 percent of the respondents preferred
to buy drinking water.
The islands had neither a public waste system nor a public wastewater system. One of the
questions was where respondents threw their wastewater and rubbish. It was found that 43.33
percent threw wastewater on road sides, about 26.67 percent threw in their own private waste
system, 18.33 percent threw wastewater into their own rice field, and nearly 12 percent threw
wastewater into the Mekong River.
Before asking the respondents about their perception of the change in the quality of the
Mekong River over the last five years, they were asked about government agencies involved in
controlling and improving water quality of the Mekong River. It was found that 60 percent of the
respondents had heard about water quality from the village authorities, but there was no ongoing
project related to water quality control in the Mekong River, an important source of water of local
residents.
When asked about the change in the Mekong River banks compared to five years ago, 55
percent of local respondents indicated that there was more waste compared to five years ago,
while about 29 percent stated that there was a bit more waste on the river banks, and 13 percent
indicated that there was no change. Those who saw little and no change in the river banks of the
Mekong lived in the northern part of the islands, so they did not experience waste in the area (the
river flows from north to the south of the islands).
One of the main parts of the questionnaire asked respondents where they threw their
waste. We found that more than 94.4 percent threw their waste somewhere near their house then
burned it. Still, some (2.2%) threw the waste in the Mekong River or dug a hole behind their homes
and threw the waste there (1.1%). The average amount of waste per household per day was 3.25
kilograms.
When asked about serious environmental issues on the islands, 64 percent indicated that
the most serious environmental problem was increased waste on the islands, followed by Mekong
River quality (28%), and increased wastewater (8%).
3.2.2 Profile of local businesses
Among the business respondents (total of 60 business units), more than 73 percent were
female. (Table 8). The average age of respondents was 36.5 years-old, the oldest was 60 years
old, while the youngest was 16 years old. It was found that more than 35 percent of business
respondents held secondary school certificates, about 34 percent of them had primary school
certificates, 13 percent held high school certificates, and 8.33 percent had vocational education.
Only 5 percent had completed undergraduate diploma. A few (3%) had never attended school.
In terms of business type and distribution in the area, businesses in different parts of the
island were randomly selected. About 37 percent were businesses that operate in Don Det. The
rest were located in Don Khon, of which 20 percent operated in the south, 13 percent operated in
the north, and the rest are located in the center. All respondents were business owners, but only
60 percent were locals who had done business for more than 10 years. The remaining 40 percent
were businesses that had moved from other parts of the province to do business in the area. The
average years their business had been operating was 26 years.
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Table 8. Profile of businesses interviewed
Descriptions
Village names
Don Det
Don Khon (middle)
Don Khon (northwest)
Don Khon (northeast)
Don Khon (north)
Don Khon (south)
Business ownership
Owner
Manager
Staff
Sex
Male
Female
Age
Average
Max
Min
Education
None
Primary school (year 1 to year 5)
Secondary school (year 6 to year 9)
High school (year 10 to year 12)
Vocational school
Undergraduate
Graduate and above
Number of family members
Average
Max
Min
Types of business
Hotel
Guest house
Home stay
Restaurant
Souvenir shop and massage service
Grocery shop
Shop along the road
Others
Total expenditure per year (LAK)
Average
Max
Min
Total income per year (LAK)
Average
Max
Min

Frequency
60
22
10
6
2
8
12
60
60

Percentage
100.00
36.67
16.67
10.00
3.33
13.33
20.00
100.00

60
16
44

100.00
26.67
73.33

36.5
60
16
60
2
20
21
8
5
3
1

100.00
3.33
33.33
35.00
13.33
8.33
5.00
1.67

6.23
13
2
60
21
22
1
16
-

100.00
0
35
0
36.67
1.67
26.67
0
0

160,617,013
1,095,000,000
3,600,000
281,454,167
1,825,000,000
6,000,000
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Regarding the type of business, more than 37 percent were restaurants, 35 percent were
guest houses, and the rest were grocery shops (27%) and transportation, particularly boat services
(16.67%). Among the guest house businesses, more than 13 percent also had restaurants and tour
services, such as boating, kayaking, and fishing, among others. The average number of staff was
3.57 people and the maximum was 11 people, including the owner.
The survey also gathered data about the business’ average income and expenditure per
year. It was found that the average income per year was LAK 281,454,167 (USD 35,006.74) while the
average expenditure was LAK 160,617,013 (USD 19,977.04).4
The survey also gathered data about the business’ source of water and consumption.
Business owners’ water use and consumption was similar to local residents. The main source of
water was the Mekong River, followed by rainwater and water from deep wells. More than 57
percent of businesses source their water from the Mekong River during the rainy season and in
summer but only 11 percent of them drink the water after boiling. Water from the Mekong River
was also used for washing and cleaning. Since there is no water supply system in the area yet,
businesses, like the residents, use water monitors to get water from the Mekong River with an
average operation of about 37 minutes nine times per week. Water containers include tanks of
different sizes, from 40 to 5,000 liters as well as plastic and stone jars from 100 to 3,000 liters.
About 93 percent of businesses boil the water before drinking. Still 7 percent of businesses
directly drink water from the Mekong River and use it for cooking and washing. There are, however,
water sold in barrels and bottles on the islands, and more than 84 percent of businesses preferred
to serve drinking water from the barrels and only 13 percent of them provide bottled drinking
water.
When it comes to wastewater and solid waste, 43.33 percent of the businesses threw
wastewater in the road side, 26.67 percent threw in their own private waste system, their own field
(18.33%), or into the Mekong River (12%). Before asking the respondents about their perception
of the change in the quality of the Mekong River over the last five years, they were asked about
government agencies involved in controlling and improving water quality of the Mekong River.
It was found that 60 percent of the respondents had heard about water quality from the village
authorities, but there was no ongoing project related to water quality control in the Mekong River,
an important source of water of local residents.
Regarding the water quality in the Mekong River, 62 percent of businesses perceived water
quality as fair, 25 percent indicated that it is poor, and 12 percent said the water quality is good.
When asked about the change in the Mekong River banks compared to five years ago,
42 percent of businesses indicated that there was more waste compared to five years ago,
while about 47 percent stated that there was a bit more waste on the river banks, and 7 percent
indicated that there was no change. Those who saw little and no change in the river banks of the
Mekong lived in the northern part of the islands, so they did not experience waste in the area (the
river flows from north to the south of the islands).
Businesses were also asked where they threw their waste. More than 85 percent directly
burned and 15 percent threw their waste somewhere near their business location. The average
amount of waste per business per day was 6 kilograms.
When asked about serious environmental issues on the islands, 68 percent indicated that
the most serious environmental problem was increased waste on the islands, followed by Mekong
River quality (25%), and increased wastewater (4%).

4

USD 1.00 = LAK 8,040.00, as of February 2015
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3.2.3 Stakeholders’ weights for issues and future management priorities
This section presents the weight stakeholders placed on environmental protection versus
tourism. The scenarios were set as five statements and the criteria were divided into four scales,
ranked from strongly agree (A) to disagree (C), with (D) set as skip or no answer. The average score
for each criterion was used to recommend priority issues to policy makers.
For the first statement, which was “If there was no tourism, the Mekong River will never
be polluted,” more than 23 percent of local residents agreed with the statement, while 64 percent
disagreed. More than 28 percent of businesses agreed with the statement, while more than 71
percent disagreed (Table 9). This means that both local residents and businesses perceive that their
livelihood and income are based on tourism. If there was no tourism on the islands, local residents
would have no job and earn less income. Similarly, business activities would shut down.
To the statement, “Even if tourism pollutes the Mekong River but creates job opportunities
for local residents, then it is worth having tourism,” more than 44 percent of local residents agreed
with the statement, 17 percent strongly agreed, and the remaining 39 percent disagreed with the
statement. Similarly, more than 43 percent of businesses agreed with the statement, 21.67 percent
strongly agreed, and the remaining 35 percent disagreed. This implies that stakeholders are more
focused on their income rather than concerned about environmental problems. Moreover, some of
them stated that addressing environmental issues is the responsibility of government agencies.
To the third statement, “It is worth spending more money on water quality in the Mekong
River because a clean river attracts more tourists to the area,” half of the local residents (50%)
agreed with the statement, 44.44 percent strongly agreed, and only 5.5 percent disagreed with
the statement. Similarly, more than half of the businesses (68.33%) agreed with the statement,
20 percent strongly agreed, and only 11.67 percent disagreed with the statement. This implies
that stakeholders are willing to support projects related to the protection and improvement of
the Mekong River to attract more tourists because they will directly benefit from tourism, job
opportunities, and income generation.
To the fourth statement, “We have a responsibility to protect the Mekong River for
future generations, even if that costs us money,” about 55.56 percent of local residents agreed,
42.22 percent strongly agreed, and only 2.2 percent disagreed with the statement. There were
slightly more businesses who agreed (68.33%) with the statement and 21.67 percent strongly
agreed. However, more businesses also disagreed with the statement (10%). This implies that the
majority of both local residents and businesses are concerned about their responsibility to protect
the Mekong River for the future generation, while some businesses are concerned about the
deduction of their benefit rather than participating in protection programs.
Lastly, to the statement “We have more important things to worry about than seeing waste
in the Mekong River,” half of the local residents disagreed, 36.67 percent strongly disagreed, and
about 9 percent agreed with the statement. Similarly, more than half of the businesses disagreed
(60%), 22 percent agreed, and about 12 percent strongly agreed with the statement. This implies
that most stakeholders are concerned about the water quality of the Mekong River and that
worsening water quality will have a direct impact on their daily lives.

Trade-Off Analysis: Tourism and Environmental Quality in Si Phan Don, Champasak Province, Lao PDR

25

Table 9. Perceptions of stakeholders to environmental issues in Si Phan Don
Statements

A

B

C

D

13.33

23.33

63.33

-

-

28.33

71.67

-

Average

13.33

25.83

67.5

If tourism pollutes the
Mekong River but creates
job opportunities for local
residents then it is worth
having tourism (%)

Local residents

16.67

44.74

38.89

-

Businesses

21.67

43.33

35

-

Average

19.17

44.035

36.945

It is worth spending more
money on water quality in the
Mekong River because a clean
river attracts more tourists to
the area (%)

Local residents

44.44

50

Businesses

20

68.33

Average

32.22

59.165

8.615

We have a responsibility to
protect the Mekong River for
future generation, even if that
costs us money (%)

Local residents

42.22

55.56

2.22

Businesses

21.67

68.33

Average

31.945

61.945

4.44

8.89

50

36.67

11.67

21.67

60

6.67

15.28

55

21.67

If there was no tourism, the
Mekong River will be never
polluted (%)

Stakeholders
Local residents
Businesses

We have more important things Local residents
to worry about than seeing
Businesses
waste in the Mekong River (%)

8.055

5.56

-

11.67

-

10

-

6.11

4.0 CONCLUSION AND RECOMMENDATIONS
This study examined the recreational value of Si Phan Don elicited from foreign visitors
using TCM. It also gathered stakeholders’ perceptions of current environmental issues occurring
in the area because of tourism, particularly those related to the water quality of the Mekong River.
The study also provides the result of trade-off analysis in the case of tourism and quality of water
resource. Our results, which brought together diverse quantitative and qualitative information, can
be used for decision-making to rank development scenarios on the basis of stakeholder values.
Results show that the average consumer surplus estimated by OLS and the negative
binomial model was USD 98.7 and USD 111.4 per trip, respectively. Given the number of foreign
tourists visiting Don Det and Don Khon islands in 2013, the total recreational value of these islands
is estimated at USD 4.1 million and USD 4.6 million. Findings from the trade-off analysis illustrate
that both local residents and businesses who gain direct benefits from local tourism are opposed
to the idea that tourism pollutes the Mekong River (or 60% of them disagree with the statement
that if there was no tourism the Mekong River would never be polluted).
The findings also indicated that the presence of tourism in Don Det and Don Khon islands
brings great benefits to local people. It creates job opportunities for local residents, increases the
income of businesses, and contributes to the socioeconomic development of the area (more than
44% of local residents and more than 43% of businesses are supportive of tourism). However, an
increase in the number of tourists has had a negative impact on the environment, particularly
solid waste. More than 56 percent of tourists and 54 percent of local residents indicated that the
most serious environmental issue in the site is solid waste disposal, which needs to be addressed
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as an urgent priority, followed by wastewater disposal (42.63%), and water quality management
(41.76%).
Due to the absence of waste management systems, the natural beauty of Si Phan Don,
particularly Don Det and Don Khon islands, has been rapidly eroding over the years. Consequently,
the tourism industry in the area and the living standard of the local community may be seriously
affected in the long-term. Don Det and Don Khon islands provide a high consumer surplus for
foreign tourists and bring great benefit to local communities. The findings of this study provide
valuable information for local government as well as policymakers so that good solid waste
management and water treatment systems will be developed on Don Det and Don Khon islands.
The construction of these systems is urgently needed to address the current environmental
problems at the site.
A key factor for ensuring sustainability is the involvement and engagement of stakeholders
in contributing to the management of solid waste and wastewater disposal. Stakeholder
participation will facilitate increased awareness of local government, businesses, and residents
about waste management mechanisms, which are urgently required.
Recommendations can be drawn from the research findings regarding future actions.
These focus on the development of an environmental protection plan; capacity building of
relevant agencies; allocation of clear roles and responsibilities to local agencies; public awareness
of relevant government policies and laws; and environmental education of the general public
regarding their responsibilities in protecting the environment.
First, the intervention of the local government is urgently required to protect the natural
beauty of Si Phan Don as a whole. The development of an environmental protection plan and
its delivery for Don Det and Don Khon islands needs to be prioritized in order to sustain the
socioeconomic development of these islands. The environmental protection plan needs to include
awareness raising and training activities of local government agencies and other organizations
as well as the development of wastewater management infrastructure and systems. Awareness
raising and training activities are required so that local government agencies and other
relevant organizations have a comprehensive understanding of the significance of wastewater
management, particularly water resource management. Wastewater management infrastructure
and systems are urgently needed as these are not yet in place. It is important that these plans
include both the training of key agencies and staff for maintenance and sustainability. It is crucial
that the budget reflects these needs. The budget for the implementation of the environmental
protection plan needs to be sourced from income collected from tax and admission fees.
Second, the roles and responsibilities of key agencies must be developed and the capacity
of public agencies involved in waste and water resource management be improved. Agencies need
to possess knowledge and practical skills in waste and water resource management technologies
and systems, infrastructure required for effective use and management, maintenance procedures,
and the ability to carry out environmental impact surveys on current and future site developments.
Staff from the key agencies need to have knowledge and skills in appropriate town and tourism
planning techniques and tools, which are required to guide both businesses and local residents’
activities and to balance tourism growth with protection of the environment. Appropriate and
relevant enforcement and administrative systems have to be set up to implement these plans,
providing permission and ensuring that plans are carried out according to the permissions given,
with the provision of penalties when regulations are breached.
Third, information on the National Water Resource Policy, National Water Resource Strategy
and Action Plan, and the Revised National Water Law needs to be disseminated to local agencies
and local residents. Legislation and decrees need to be implemented, enforced, and regularly
monitored. Programs to promote public awareness and participation in the efficient use of water
resources need to be conducted to develop a common understanding of the goals and necessity
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of particular policies and practices. The dissemination of information on water resources and
their development and protection needs to be carried out in collaboration with environmental
education and other public awareness programs.
Finally, sustainability should be the cornerstone of the development of tourism since the
natural environment constitutes most of its primary resource base. Stakeholders should be aware
of increasing pressures on the environment and have an understanding of how environmental
sustainability can be achieved. Businesses should also consider the concerns of tourists and
residents so that the tourism industry would be environmentally responsible. In order to achieve
this, businesses and other sectors need to comply with environmental regulations and standards,
which are regularly monitored. All sectors of the community, as well as the tourism industry, need
to participate in awareness raising, environmental education, and planning activities in order to
achieve the common goal of protecting this environmentally- and culturally-rich site.
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APPENDICES

Appendix 1. Tourist arrivals to Si Phan Don, Champasak Province, Lao PDR (2006–2013)
Year

Domestic Visitors

International Visitors

Total visitors

2006
2007
2008
2009
2010
2011
2012
2013

4,784
6,358
7,515
9,168
11,185
28,268
32,225
37,381

29,053
40,641
55,328
51,841
48,354
52,499
59,849
69,424

35,843
49,006
64,851
63,018
61,549
82,778
94,086
108,818

Source: Department of Information, Culture, and Tourism (2014)

Appendix 2. Length of stay of foreign visitors in Si Phan Don
Days of Stay
1
2
3
4
5
6
7
8
9
10
12
14
20
30
40
60
90

Number of Respondents
6
26
70
63
54
15
10
5
3
4
2
3
3
4
1
1
1
271

Percentage
2.21
9.59
25.83
23.25
19.93
5.54
3.69
1.85
1.11
1.48
0.74
1.11
1.11
1.48
0.37
0.37
0.37
100.00

Source: Department of Information, Culture, and Tourism (2014)
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Appendix 3. Number of international respondents, by country
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Country
Australia
Austria
Belgium
Brazil
Cambodia
Canada
Chile
China
Colombia
Czech
Denmark
Finland
France
Germany
Iceland
Ireland
Israel
Italia
Japan
Korea
Malaysia
Mexico
The Netherlands
New Zealand
Norway
Scotland
Spain
Sweden
Switzerland
Thailand
UK
USA
Total

Source: Survey data (2014)
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No of Respondents
7
4
3
1
2
12
2
1
1
1
1
4
56
46
2
2
3
1
10
2
1
1
17
1
1
2
4
5
19
6
31
22
271

Appendix 4. View of guest houses in Don Det and Don Khon

Appendix 5. Types of water tank used
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Appendix 6. Current environmental issues in Si Phan Don
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