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1. Introduction 

 
The Mekong River is the dominant geo-hydrological structure in mainland Southeast 

Asia. It originates in China and flows through, or borders, Myanmar, Laos, Thailand, 

Cambodia and Vietnam (Figure 1). Compared with other river systems globally, the 

Mekong ranks 8th in terms of discharge (15,000 m3/second), 12th in terms of length 

(4,800km) and 21st in terms of catchment area (795,000km) (Ringler 2001). During 

the wet season, water resources in the Mekong are more than adequate to fulfil basin 

needs in the domestic and industrial sectors. However, regional shortages are 

experienced in the dry season, when only 1-2 percent of water flow reaches the delta 

(ESCAP 1998). Moreover, like many other river systems worldwide, population and 

economic growth is putting increasing pressure on Mekong water resources to meet 

future demands. These increased water demands are occurring in the domestic, 

industrial and, increasingly, the environmental sectors. 

 

 
Figure 1: The Mekong River and surrounds 

Source: Mekong Sources (http://www.mekongsources.com) 
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Economic benefits of domestic and industrial water demands are generally 

straightforward to quantify, as their values are expressed in the market place. 

However, economic benefits of environmental water demands are more difficult to 

quantify as their values are generally not expressed through market processes. There 

are two different types of environmental values that contribute to what economists 

term the total economic value of environmental attributes. Use values can arise from 

direct use of the environmental service, such as water transportation, increased fish 

production, tourism, recreation and irrigation. Use values can also arise from indirect 

use of the river system, such as riverbank erosion prevention, flood control, reduced 

damage to downstream irrigation systems and ecological function. Non-use values of 

environmental attributes arise when there is not specific use for the good, but the 

public holds an option, existence or bequest value for that attribute. Option value is a 

value that people might hold for avoiding irreversible decisions and maintaining 

future options (Weisbrod 1964, Bishop 1982). Existence value is a value placed on 

knowing that a particular species, habitat or ecosystem does and will continue to exist. 

Bequest value is a value placed on ensuring that one’s offspring or future generations 

inherit a particular environmental asset. 

 

Since the 1970s, and particularly in the 1990s, a number of techniques have been 

developed to value goods, where these values cannot be measured through the market. 

The use of these techniques is broadly termed non-market valuation, and has become 

an important source of information for natural resource management. There are two 

types of non-market valuation techniques: revealed preference and stated preference 

techniques. Techniques that infer values from data on behavioural changes in actual 

markets, related in some way to the missing market, are called revealed preference 

techniques and include the production function method, the travel-cost method and 

hedonic pricing. Techniques that directly ask consumers their value for the 

environmental attribute are called stated preference techniques and include contingent 

valuation and choice modelling. Because non-market analysis can be costly and time-

consuming, some environmental valuation studies use the benefit transfer approach. 

This approach involves the use or adaptation of economic information derived from a 

specific site(s) under certain resource and policy conditions to assess and analyse 

management and policy options for a different study. The accuracy of benefit transfer 
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depends on the quality of analysis in the source study, the number of studies available 

that have valued the specific environmental benefit and the characteristics of the 

source and target site. 

 

To the author’s knowledge, no non-market valuation studies have been conducted to 

value environmental attributes of the Mekong River Basin. The need for such studies 

is increasing with rapid agricultural and economic developing in the Basin, resulting 

in increasing competition among the riparian countries for Mekong waters. In 1995 

the Riparian countries formed the Mekong Committee and established a set of 

institutional mechanisms for the sustainable development of the river. However, 

comprehensive water allocation mechanisms have not been developed to date. 

Research into developing an optimal water allocation regime for the Mekong has 

commenced (e.g. Ringler 2001). However, the model, designed to inform the decision 

process, does not comprehensively include environmental water demands, largely 

because the biophysical impacts of changing flow regimes on the environment, and 

the value people place on environmental services in the Mekong, are largely 

unknown. The provision of this information is important for an efficient allocation 

mechanism to be developed. 

 

The purpose of this paper is to review studies that have estimated the values people 

hold for changes in environmental conditions in other rivers, to establish prosects for 

benefit transfer to a Mekong application, and to consider the possibilities of using the 

techniques of these studies in a Mekong context. The paper proceeds as follows. 

Section 2 provides an outline of the main physical features of the Mekong River 

Basin. Due to the size and differing bio-geographical conditions within the Basin, the 

remainder of the paper is simplified to focus on the Mekong River Delta. The 

environmental impacts of different water management regimes in the Mekong Delta 

are discussed in Section 3. Current research estimating the biophysical impacts of 

different water regimes on the Mekong environment is outlined in Section 4. The five 

main types of non-market valuation techniques (the production function approach, the 

travel-cost method, hedonic pricing, contingent valuation and choice modelling) are 

described in Section 5. Section 6 is a review of environmental valuation studies of 

rivers, focusing on prospects for benefit transfer and methodology transfer to the 

Mekong Delta. The paper ends with a conclusion. 
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2. The main physical features of the Mekong River Basin 

 

Taken in its entirety, the Mekong Basin spans a wide range of bio-geographical 

conditions. However, downstream of where the river leaves China, the range of 

conditions is somewhat narrower. The four lower riparian countries contain 77 

percent of the Basin area and account for 80 percent of water flows. This area is 

monsoonal and thus marked by great seasonal variation in rainfall. Within the Basin 

there are seven main bio-geographical zones: the Upper Mekong, The Northern 

Highlands, The Eastern Highlands, the Central Highlands, the Korat Plateau, the 

Southern Uplands, the Mekong Lowlands and the Mekong Delta (Hirsch and Cheong 

1996).  

 

Figure 2: Biogeographical zones of the Mekong Basin 
Source: Hirsch and Cheong (1996) 
 
The Upper Mekong refers to the section of the River in China where rainfall is lower 

than the Basin average and, due to the incised nature of the topography, large scale 

irrigation developments are envisaged in this area. The Northern Highlands refers to 

the section of the Basin in Myanmar, northern Thailand and northern Lao PDR. Relief 

is sharp. This area has been marked for a number of large-scale hydropower schemes. 

Irrigation potential here is mainly in the form of small-scale diversions. 
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Northeastern Thailand and the left bank of the Mekong plains in Lao PDR form the 

Korat Plateau. Agriculture is extensive in this region despite low soil fertility. 

Substantial water control measures including flood mitigation, drainage and irrigation 

have already been implemented in the region with a number of large-scale schemes 

being proposed. These large-scale schemes may cause local environmental problems 

such as soil salinisation and waterlogging, as well as down-stream effects on 

Cambodia and Vietnam (especially the proposed Khong-Chi-Mun intra-basin 

diversion) (Hirsch and Cheong (1996). 

 

The Eastern Highlands region covers the eastern part of central and southern Lao 

PDR, the western part of Vietnam’s Central Highlands, and small parts of eastern 

Cambodia. This area is characterised by the highest rainfall for the Basin, and 

tributaries originating in this section contribute about two-fifths of the entire Basin’s 

water. Several large hydropower projects are under-way or imminent in the Lao and 

Vietnamese sections of this area. 

 

A large part of the northern half of Cambodia and small portions of southern Lao 

PDR and eastern Thailand form the Mekong Lowlands. Of great concern is the 

accelerated siltation of the Tonle Sap River tributary caused by deforestation in 

western Cambodia, with estimates ranging from one to four cm per year. The 

Southern Uplands region forms a small section of uplands in southern Cambodia 

where rainfall is above average. A hydroelectric project is planned for a tributary of 

the Mekong River in this section.  

 

The Mekong Delta is the most southern part of the Mekong River Basin, where 

Mekong waters flow to the South China Sea. It is a triangular area of southeastern 

Cambodia and southern Vietnam, with an apex at Phnom Penh. The Delta supports 

approximately 15 million people on about 50,000 square kilometres of fertile alluvial 

soils deposited by the Mekong River, making it the most densely populated part of the 

Basin. The Mekong Delta is a highly productive region for wet-rice based agriculture, 

producing approximately 50 percent of Vietnam’s rice production and making 

Vietnam the world’s fifth largest rice exporter in 2000 (fifth to Thailand, the United 

States, India and China) (United Nations 2002). The region faces a number of major 
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water and land resource problems including saline intrusion, agrochemical pollution, 

acid-sulphate soils, biodiversity destruction and acute flooding. 

 

Due to the large differences in bio-geographical features between zones of the 

Mekong River Basin, the remainder of the paper is simplified to focus on the Mekong 

River Delta. 

 

3. Environmental impacts of different water flow regimes in the Mekong 

Delta 

 

While water shortages for domestic and industrial uses are relatively well understood 

among riparian states, little is known about the environmental consequences of 

increased competition for water. A decrease in water flows through the Basin has 

contributed to increased saline intrusion, agrochemical pollution, acid-sulphate soils 

and biodiversity destruction. Each of these environmental problems will be discussed 

in this section. 

 

Salinisation 

 

In the southern coastal areas of Vietnam (approximately 300,000 hectares), decreases 

in water flows in the Mekong River to the South China Sea have caused saline 

intrusion from the Sea into inland areas during the dry season (5-6 months of the year) 

(Be and Dung 1999). Higher fresh water flows through the Basin flush out the saline 

seawater, preventing saline intrusion. However, lower water flows are preventing this 

flushing of seawater. 

 

Coupled with high export shrimp prices, limited availability of fresh water have 

encouraged farmers to change their traditional agricultural systems from rice 

monoculture (usually two crops per year) to adopting a relatively new rice-shrimp 

integrated farming system. This system requires farmers to surround their rice fields 

with dykes. In the dry season, saline water containing shrimp seeds extracted from 

local river-canal systems is taken to their fields during spring tide. The shrimps grow 

on available natural feed and are harvested at 1.5-2 months of age. At the start of the 

wet season, farmers flush their paddocks of saline water, using rain and fresh river 
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water, in preparation for rice cultivation. Due to high profits derived from the rice-

shrimp irrigation system, its use has extended from coastal regions to inland areas. 

Moreover, high export shrimp prices have encouraged some farmers to shift to shrimp 

monocultures, where saline water is kept in the fields during the wet-season to raise a 

second shrimp crop. 

 

The rice-shrimp irrigated system has two major effects on the environment. Firstly, it 

encourages salinisation both on-site and off-site, the latter of which is mainly due to 

saline water leaks into adjacent rice fields. Be and Dung (1999) estimate the adverse 

effects of leakage and/or overflow of brackish water from shrimp farms (rice-shrimp 

integrated systems or shrimp monocultures) on rice monoculture systems to be 

approximately US$93/ha. Secondly, rice-shrimp irrigated systems encourage 

sedimentation of their fields. Be and Dung (1999) estimated sedimentation costs 

(annual cost of removing sediments deposited on the field surface and the trench 

system of the polder) to be US$72/ha for shrimp monoculture systems and US$70/ha 

for rice monoculture systems. This accounted for up to 25 and 17 percent of total 

costs from shrimp and rice monoculture, respectively. 

 

The extent to which the limited availability of fresh water has contributed to the 

expansion of the shrimp industry is unknown. The environmental response to 

increased water flows (e.g., decreased salinisation and sedimentation) depends on the 

extent of substitution from shrimp farming to rice farming. This in turn depends on 

current and future profitability of the shrimp industry relative to the rice industry. 

Further research in this area would provide a clearer understanding of the impact of 

different water regimes on salinisation of the Delta. 

 

Agrochemical pollution 

 

The introduction of chemical fertilisers has significantly improved rice productivity. 

The Vietnam Ministry of Agriculture and Rural Development (MARD) estimate that 

the quantity of agrochemicals used in Veitnamese agriculture has increased three-fold 

between the late 1980s and mid 1990s. These agrochemicals include nitrogen, 

phosphorus, and potassium fertilisers, and many different kinds of insecticides, 

fungicides, herbicides, organophophates, carbamates and pyrethroids (MARD 1995). 
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Dung (1994) argues that the environmental effects of fertiliser use include 

eutrophication (in the case of nitrogen and phosphorus), the contribution to the 

acidification of soil (in the case of ammonia and sulphur dioxide), regional acid 

precipitation, locally reduced air quality (in the case of nitrogen oxides), dust 

pollution and problems with plant and animal growth (in the case of fluoride). The use 

of supplementary feeds in shrimp production has also caused pollutants to flow 

through the Mekong Basin. Decreased water flows through the Delta has decreased 

the capacity of the river to flush the agrochemical pollutants through he Basin, 

exacerbating the affects of eutrophication, soil acidification and poor plant growth. 

 

Deterioration of wetlands 

 

Flooded forests fringe the lower stretches of the Mekong River, with mangrove 

forests existing along the coast. The direct uses of these wetlands include wood for 

fuel and construction, and fisheries production. Wetlands also provide a number of 

indirect uses. They serve as important spawning and feeding grounds for fish and 

shrimp, they act as natural barriers against the impacts of storms, they stabilise 

sediments, and they maintain water quality through minimising the effects of 

eutrophication and water pollution. Wetlands along the Mekong River have been 

degraded due to decreased water flows through the basin (including the impact of 

herbicides, defoliants and other agrochemical pollutants on the wetlands due to the 

lack of river flushing capacity) and the conversion to agricultural land, aquaculture 

ponds and salt ponds (Adger and Luttrell 2000). While no study has attempted to 

measure the total economic value of wetlands in the Mekong River Basin, Hang and 

An (1999) estimate the direct-use values of mangroves in the Can Gio district to be 

US$14/ha. 

 

Acid–sulphate soils 

 

Many geologists believe that the present Mekong Delta was submerged five to six 

thousand years ago due to sea expansion (Yamashita 2003). In this era, iron in the 

sand of the Upper Mekong riverbed and sulphate from seawater were combined to 

form pyrite (FeS2). When pyrite comes in contact with oxygen (e.g., when it is 

exposed to the atmospheric through agricultural activities), it oxidises causing 
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strongly acidic soils and surface water, retarding the growth of plants (especially rice). 

Most areas of the Mekong Delta have a soil layer that includes pyrate and hence, are 

potential acid-sulphate soils. If these soils are periodically flushed by tidal water or 

fresh river water, or receive new sediment regularly, they are not at risk of becoming 

severely acid sulphate. Decreased water flows through the Mekong Delta have 

contributed to the expansion of acid sulphate soils, especially in the northern region of 

the Delta. 

 

Biodiversity reduction 

 

The Mekong River Basin supports a highly diverse ecosystem.  For example, the 

Mekong River Commission (2003) estimates that there are at least 1200 species of 

fish in the Mekong Basin. This biodiversity is threatened by changes in river flow 

regimes, including loss of habitat, ecosystem health and reduced water quality. While 

the direct use values of biodiversity in food, income generation and other socio-

economic benefits are relatively easy to quantify, the indirect use and non-use values 

are not so easy to measure. To the author’s knowledge, no study has tried to estimate 

these values. 

 

4. Current environmental research on the Mekong River Basin 

 

The qualitative environmental impacts of decreased water flows in the Mekong River 

Delta are reasonably well understood (e.g., Be and Dung (1999), MARD (1995), 

Dung (1994), Adger and Luttrell (2000), Mekong River Commission (2003) and 

Hang and An (1999)). However, little quantitative data are available on the exact 

biophysical relationship between water flow and the environment. The Southern 

Institute of Water Resources Research, in Ho Chi Minh City, Vietnam, and the 

Mekong River Commission, in Phnom Penh, Cambodia, have commenced a number 

of studies aimed at providing such qualitative data. 

 

Research being conducted at the Southern Institute of Water Resources Research is 

broad ranging, and includes projects considering the impacts of irrigation and 

construction development, wastewater treatment, salinity intrusion and flooding on 

the biophysical environment. The Mekong River Commission has nearly completed a 
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hydrological model for the basin that will be used to conduct research on the 

environmental impacts of different water allocation scenarios. As a separate study, the 

Commission has commenced a three-year project looking at environmental impacts of 

changes in flow regimes (Johnston 2003). 

 

Knowledge of the biophysical effects of different water flow regimes on the 

environment is extremely important when estimating people’s values for changes in 

environmental conditions. Much of this biophysical research is in its early phases and 

hence, no data are available yet. However, when available, it could provide important 

scientific information for use in valuation studies. To the author’s knowledge, no 

studies have estimated values for environmental improvements in the Mekong River 

Delta. However, the WorldFish Center and the Cambodian Department of Fisheries 

are collaborating on a DFID (Department for International Development) funded 

project to estimate social and economic values of aquatic resources in the Mekong 

Lowlands, focussing on Cambodia (WorldFish Center 2002). The project commenced 

in 2002 and value estimates are expected to be available in 2004. This research could 

provide useful information to a valuation study on the Mekong Delta. 

 

The Asian Development Bank is funding the WorldFish Center to provide technical 

assistance to Cambodia for capacity building of the Inland Fisheries Research and 

Development Institute. The goal of the technical assistance is sustainable management 

and conservation of natural resources and biodiversity in the Tonle Sap River Basin. 

As a part of this project, social and economic values of aquatic resources will be 

measured, which may provide important information and resources for an 

environmental valuation study of the Mekong Delta. 

 

This review has highlighted the need for a valuation study of environmental attributes 

of the Mekong River Delta. Economic values for environmental changes in the 

Mekong River can either be derived from other studies using the benefit transfer 

approach, or generated through new non-market valuation analyses. The following 

section is an outline of non-market valuation techniques. It is followed in Section 6 by 

a review of other studies that have valued environmental attributes in river systems to 

assess prospects for benefit transfer and/or non-market valuation in the Mekong 

context. 
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5. Non-market valuation 

 

The last two to three decades has seen development of expertise and experience in 

environmental valuation. In its early stages of development, non-market valuation 

techniques focussed on the revealed preference techniques of the production function 

approach, hedonic pricing and the travel cost method; and the stated preference 

technique of contingent valuation. In the 1990s, the choice modelling technique, first 

developed by market researchers, was used as a tool for environmental valuation. 

These techniques are described below, followed by a brief analysis of benefit transfer.  

 

Production function approach 
 

The production function approach may be used when an environmental regulation 

influences the profitability of producing a commercial good or service. The decrease 

in profitability may be due to an increase in production costs or decrease in output due 

to the imposed environmental regulation. This technique involves measuring the 

physical effects of the regulation on the environmental, and then estimating the 

monetary value of the environmental change, with market values used as an estimate. 

Limitations of the approach include the inability to measure the non-use benefits 

associated with a resource, the possible poor understanding of the physical 

relationship between activities affecting the environment and the resulting affect on 

production, and difficulty in separating physical affects of pollution coming from a 

number of sources (Garrod and Willis 1999). 

 

Travel cost method 

 

The travel cost method is based on an extension of the theory of consumer demand 

that gives special attention to the value of time (Pearce and Turner 1990). It is 

assumed that the time and travel cost expenses that people incur to visit a site can be 

used as a surrogate for the price of access to the site.  The relationship between the 

surrogate price and the frequency of visitation can be used to represent the demand for 

site access.  From this demand, estimates of value can be derived. 
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Hedonic pricing 

 

The hedonic pricing method assumes that the price of a marketed good is related to its 

characteristics. If one of the characteristics relates to the condition of the environment, 

the relationship between price and characteristics can be used to estimate the 

monetary value of the environment. It is most commonly applied to variations in 

housing prices that reflect the value of local environmental attributes. It can be used to 

estimate economic benefits or costs associated with changes in environmental quality 

(including air pollution, water pollution, or noise) and environmental amenities (such 

as aesthetic views or proximity to recreational sites). When valuing improvements in 

the environmental attributes of rivers, the hedonic pricing method isolates the 

property value differential paid by buyers for having sites along a river with different 

environmental amenities. This method is useful when land located along a river is 

privately owned and where the benefits of different environmental attributes are 

experienced by owners (Loomis et al. 2000). 

 

Contingent valuation 

 

Contingent valuation involves conducting a survey to elicit whether (or how much) 

people are willing to pay to prevent or obtain a particular environmental outcome 

(Garrod and Willis 1999). This outcome is often posed as a change in the quantity or 

quality of environmental goods usually involving only one or two resource use 

options. Strengths of contingent valuation include its ability to estimate both use and 

non-use benefits, and the relatively small time requirements needed in survey design 

and statistical analysis (compared with choice modelling). Contingent valuation, if 

administered carefully, is psychometrically robust (changes to wording or information 

does not cause big differences in stated values), statistically reliable and generally 

transferable to other similar sites without significant differences in value estimates 

(McFadden and Leonard 1993). One disadvantage of contingent valuation is that it is 

not able to simultaneously evaluate several policy options. Additionally, although 

widely used, some commentators are critical of contingent valuation’s ability to 

incorporate ecological concerns into conventional economic principles (do 

hypothetical market scenarios mirror actual markets?), and contingent valuation is 

criticised for the range of potential biases that it may generate (Garrod and Willis 



 14 

1999; Hackett 2001). Theses biases include hypothetical bias (where a different 

response is given in the hypothetical scenario than the one given in practice), strategic 

bias (respondents viewing the survey has an opportunity to influence political 

decisions), information bias (where survey respondents are given more information 

than the general public and, therefore, no longer represent the whole community) and 

payment vehicle bias (where respondents answer differently depending on the type of 

payment vehicle proposed). 

 

Dichotomous choice contingent valuation studies are a type of contingent valuation 

study where respondents are asked whether or not they would pay a specific amount 

for the environmental outcome. While individual respondents are only presented with 

one level of willingness to pay, a range of willingness to pay quantities are presented 

to different respondents in the sample. Dichotomous choice contingent valuation has 

been shown to reduce strategic bias although may suffer starting point bias (where 

commencing the range of willingness to pay estimates offered to respondents 

influences the final willingness to pay value of the good) (Garrod and Willis 1999).  

 

Choice modelling 

 

The use of choice modelling to estimate the value of particular changes in 

environmental amenities was first applied in the mid 1990s. Like contingent 

valuation, choice modelling involves surveying members of the public to derive 

values placed on particular environmental outcomes. It involves presenting 

respondents with several different environmental scenarios or alternatives (including 

the status quo), that simultaneous show descriptions of some environmental outcome 

and a financial impost (such as number of endangered species present and number of 

jobs lost). Respondents are asked to choose their preferred option, thereby indicating 

the trade-offs they are willing to make to secure environmental changes. As one of the 

attributes is monetary, values expressed in a dollar willingness to pay form can be 

inferred from the choices (Bennett and Adamowicz 2001). 

 

Advantages of choice modelling include the relatively realistic nature of trade offs 

that can be made by respondents between choice sets compared with contingent 

valuation, and its ability to simultaneously value several policy scenarios. If 
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administered carefully, choice modelling can be psychometrically robust, statistically 

reliable and transferable to other similar sites without significant differences in value 

estimates. However, choice modelling is still prone to biases associated with non-

market valuation although Morrison et al. (1996) note that it is generally less prone to 

these biases than contingent valuation. A significant disadvantage of choice modelling 

is its relatively higher time, experimental design and statistical analysis requirements 

compared with contingent valuation and the revealed preference techniques. 

 

Benefit transfer 

 

The use of existing studies to assess and analyse current management and policy 

options is, not surprisingly, an attractive policy evaluation alternative due it its low 

cost and shorter time requirements. Desvousges et al. (1992) argue that benefit 

transfer may produce poor quality benefit estimates, that could lead to incorrect policy 

choices, under the following circumstances: where clear guidelines for judging the 

adequacy of scientific soundness of existing studies are absent, where single-sites 

with little description of site characteristics are used, and when little effort is placed 

on determining the market size. Desvousges et al. recommend that multisite models 

be estimated, that comparison be made using multisite models of the same structure 

estimated in different areas, that the estimated models use policy relevant attribute 

variables, and that experimentation be done with explanatory variables in multisite 

models that are readily available in most areas of the country of focus. Under these 

conditions, it is argued that benefit transfer may offer considerable promise either as a 

sole means of estimating policy benefits or as a screening tool for deciding which 

policy sites merit more in-depth study and evaluation. 

 

6. Valuing changes to environmental attributes from different river flow 

regimes 

 

When valuing changes in the environmental attributes of river systems, most studies 

focus on a single river attribute. Examples of these attributes include changes in 

wetland quality (Morrison et al. 1999; Whitten and Bennett 2001; Morrison 2002), 

changes is water quality (Choe et al. 1996; Steinnes 1992; Green and Tunstall 1991; 

Charbonneau and Hay 1978; Desvousages et al. 1987; Phaneuf et al.1998, Magat et 
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al. 2000), changes in acidity levels (Epp and Al-Ani 1979; Navurd 1988) and changes 

in other pollution levels (Mendelsohn et al. 1992; Harris 1984). The dominant 

valuation tools used in these studies are hedonic pricing and contingent valuation. The 

vast majority of these studies have been conducted in the US, Europe and Australia; 

very few studies have been conducted in developing countries. Of the above list, only 

Cho et al. (1996) use a developing country as a case study. They compare the 

contingent valuation method with the travel cost method for valuing surface water 

quality improvements in the Philippines. Cho et al. found that value estimates from 

each method were very similar. They conclude that the use of non-market valuation 

methods in developing countries can be both practical and feasible.  

 

A number of concerns may be raised when adding up estimates of individual attribute 

values to obtain an overall value for a change in environmental conditions. One 

concern is that there may be some double counting of benefits (El Serafy 1998). 

Moreover, the potential for such double counting is increased when estimates derived 

from different studies are added up. Substitution effects and budget constraints are 

often incompletely accounted for when this is the case, leading to over-valuation even 

in the absence of double counting (Hoehn and Randall 1989). 

 

To the author’s knowledge, very few studies have estimated value estimates for a 

comprehensive set of river attributes affected by different river management 

scenarios. Loomis et al. (2000), Johnston et al. (1999), Bennett and Morrison (2001) 

and Rolfe et al. (2002) are a few studies that have attempted to do this. Loomis et al. 

(2000) conducted a dichotomous choice contingent valuation study on the value of 

restoring a number of ecosystem services (such as dilution of waste water, natural 

purification of water, erosion control, habitat for fish and wildlife, and recreation) 

along a 45-mile stretch of river in Northern Colorado. Johnston et al. (1999) 

implemented a dichotomous choice contingent valuation study eliciting value 

estimates for a range of environmental changes (including choices in water quality, 

area of preserved land and area of undeveloped land) to the Wood-Pawcatuck 

watershed in south-west Rhode Island. 

 

Recently, a number of studies in Australia have been conducted to measure the values 

people hold for a range of environmental attributes given proposed changes to the 
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water flow regimes of Australian rivers. These studies have been performed for river 

systems in two states of Australia, New South Wales and Queensland, in the context 

of the Council of Australian Government’s (COAG) water reform process (Bennett 

and Morrison 2001, Rolfe et al. 2002). Moreover, currently the Murray Darling Basin 

Commission is conducting a Living Murray Initiative that aims to determine the 

environmental benefits for a number of river attributes that can be generated under 

enhanced environmental flow regimes for the Murray River (which flows through the 

Australian states of New South Wales, Victoria and South Australia). These studies 

use choice modelling as the tool of analysis. 

 

The major benefit of contingent valuation compared with choice modelling is its 

relatively small time and skill requirements. However, it is constrained to only being 

able to evaluate one policy option per application. The ability of choice modelling to 

evaluate multiple policy options simultaneously is one of its major advantages. For 

this reason, the Australia applications will now be reviewed in more detail with 

reference to the potential for transferring information and methodologies from these 

studies to the Mekong Delta context. 

 

Valuing environmental improvements in the Fitzroy River Basin 

 

A key component of the Queensland government’s water reform process was to 

provide a Water Allocation and Management Plan (WAMP) for the Fitzroy River 

Basin in Central Queensland, the second largest externally draining catchment in 

Australia (after the Murray-Darling). The plan, which was approved in 1999, caps 

overall water extraction from the basin to a maximum level, but allows provision for 

further extraction to occur in most of the sub-catchments under certain circumstances. 

Rolfe et al. (2002) conducted a choice modelling study to estimate values that the 

Australian public hold for reserving Fitzroy water resources from development. These 

values were compared to the net production costs available from different 

development options.  

 

Rolfe et al. (2002) conducted the survey in Brisbane (the capital city of Queensland) 

and required respondents to select their preferred option from a range of potential 

environmental improvements that would involve an annual contribution in the form of 
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higher taxes. The potential improvements were described in terms of the following 

four attributes: amounts of healthy vegetation left in flood plains (% of original), 

kilometres of waterways in good health, people leaving country areas each year, and 

the amount of water in reserve (% above the WAMP limits). The last attribute was 

included to measure respondents’ option and quasi-option1 value for water reserves. 

The survey was conducted for the Fitzroy River Basin as a whole, and for the Comet-

Nogoa-Mackenzie sub-catchment of the Fitzroy Basin. These two surveys were run 

concurrently to test how values for a larger basin (the Fitzroy) could be disaggregated 

into smaller components. Some results are presented in Table 1. 

 

Table 1 Attribute value estimates for the Fitzroy River Basin as a whole, and for the 
Comet-Nogoa-Mackenzie sub-catchment of the Fitzroy Basin 
Attribute Fitzroy River Basin 

($ per household) 
Comet-Nogoa-Mackenzie 

sub-catchment 
($ per household) 

Healthy vegetation remaining (%) 1.74*** 1.36*** 
Waterways in good health (kms) 0.02** 0.09** 
People leaving country areas each 
year 

-0.30*** 0.67*** 

Water resources in catchment not 
allocated or committed to 
environment (%) 

3.65 6.59*** 

Source: Rolfe et al. (2002) 
*** Significant at the 1% level, ** Significant at the 5% level. 
 

The results indicated that community values for changes in environmental attributes 

differ between the larger basin (the Fitzroy) and the Comet-Nogoa-Mackenzie sub-

catchment. This is especially true for the resource attribute. This attribute was not 

significant for the Fitzroy River Basin sample, reflecting the abundance of reserve 

water in the catchment as a whole. The Comet-Nogoa-Mackenzie sub-catchment has 

significantly less water in reserve, hence value estimates were statistically significant 

and relatively high compared with the Fitzroy sample.  

 

The biophysical and socio-economic characteristics of the Fitzroy River Basin are 

markedly different from that of the Mekong River Basin, preventing benefit transfer 

                                                                 
1 Quasi-option value is related to option value. Where option value refers to the values that people 
might hold for avoiding irreversible decisions and maintaining future options, quasi-option value refers 
to the value that people have for improving the knowledge about particular tradeoffs so that more 
accurate choices can be made (Arrow and Fisher 1974). 
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of information from the Rolfe et al. (2002) study to the Mekong. Of relevance to the 

Mekong is the finding that attribute values changed markedly when disaggregated 

from the larger basin (the Fitzroy) into smaller components (Comet-Nogoa-

Mackenzie sub-catchment). It may be deduced that if a broad study of the Mekong 

was conducted to estimate values that society hold for reserving water resources for 

environmental purposes, these values may not be accurate for specific sub-regions of 

the Mekong River Delta. 

 

Valuing environmental improvements in New South Wales river systems 

 

The New South Wales (NSW) State Government’s water reform process was aimed at 

balancing demand for water resources between the environment and water users 

(DLWC 1998). To reach this aim, local Water Management Committees were 

established in different regions to advise the government of what they considered to 

be ‘appropriate’ water sharing arrangements. Bennett and Morrison (2001) provided 

information to these committees by generating community values associated with the 

protection of riverine environments across the state. They used choice modelling in 

conjunction with the benefit transfer approach. 

 

The Bennett and Morrison study required consumers to select their preferred 

alternative from a range of potential future resource management policies. These 

policy outcomes were described in terms of four attributes: water quality (as indicated 

by the suitability of the river for alternative recreational uses such as riverside 

picnicking, boating, fishing and swimming), healthy riverside vegetation and 

wetlands, native fish species present, and waterbirds and other fauna species present. 

Because the cost required to produce individual value estimates for all rivers in NSW 

was deemed prohibitively high, the rivers were divided into five bio-geographic 

regions. One river from each of these regions was selected, and attribute values 

associated with changes in management regimes for each river were estimated in five 

separate choice modelling studies. People living both within and outside the 

catchment areas were surveyed. A benefit transfer protocol was then developed to 

derive environmental value estimates for other rivers within each bio-graphic region, 

based on results from the representative river. The development of this benefit 

transfer protocol complies with the recommendations of Desvousges et al. (1992); a 
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multisite model was estimated, comparison was made using multisite models of the 

same structure estimated in different areas, and experimentation was done with 

explanatory variables that are readily available in most areas of Australia. 

 

One concern with using the benefit transfer process in conjunction with the choice 

modelling technique is the impact of framing effects on value estimates. Framing 

effects are the effect of circumstances unique to the source site. To estimate the size 

of problems due to the framing effect, Bennett and Morrison conducted a separate 

choice modelling study to value environmental improvements in rivers across the 

whole of the state. Attribute values from this state-wide study are reported in Table 2. 

 

Table 2 Attribute value estimates for all rivers in New South Wales 
Attribute Value ($ per household) 
Additional % of river having healthy riverside 
vegetation and wetlands 

4.23 

One additional fish species in the river 7.70 
One additional fauna species close to the river 0.97 
Water quality: fishable along 66% of river 44.05 
Water quality: swimmable 87.17 
Source: Bennett and Morrison (2001) 
 

The results from the Bennett and Morrison (2001) study indicate that valuation can be 

done for a range of management scenarios over a wide geographical area. Moreover, 

it demonstrates the capacity of choice modelling to provide cost-effective information 

when used in conjunction with the benefit transfer approach. Similar to the 

Queensland study, the biophysical and socio-economic characteristics of the NSW 

river system is markedly different from that of the Mekong River Basin, preventing 

the direct transfer of information from the Bennett and Morrison study to the Mekong. 

However, it appears that the approach of combining choice modelling and benefit 

transfer would be highly applicable for the Mekong River Basin. The Mekong River 

Delta could be divided into biographical regions. One river or tributary from each 

region could be selected as representative and a choice modelling study could be 

carried out to estimate the value of environmental improvements on the attributes of 

that river or tributary. A benefit transfer protocol could then be developed so that 

value estimates from the representative river or tributary could be used to derive 

similar estimates for the other river systems within the biographic region. With this in 
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mind, the Bennett and Morrison approach of combining choice modelling and benefit 

transfer might be applicable for the Mekong River Basin. 

 

Conclusions 

 

Rapid agricultural and economic development in the region of the Mekong River 

Basin is increasing competition amongst riparian countries for Mekong waters. This 

increased competition is accentuating the need for accurate scientific data on the 

impact of different water flow regime on the biophysical environment, and the need 

for a study estimating values society place on the protection of the Mekong riverine 

environment. To the author’s knowledge, no study to date has attempted to value 

environmental protection or improvement of the river.  

 

The aim of this paper is to review studies that have estimated community values for 

protection or improvement of riverine environments, with view to assessing the 

prospects for benefit transfer, or the transfer of tried methodologies to the Mekong 

context. One deficiency in the literature is the lack of non-market valuation studies of 

river environments that have been conducted in developing countries. Most studies 

have been conducted in the United States, United Kingdom and Australia. This 

provides difficulties in using the benefit transfer approach due to the markedly 

different cultural and biophysical context of the Mekong Delta. 

 

Most valuation studies estimate community values for changes in conditions of a 

specific environmental attribute (e.g., wetland quality or water quality). Relatively 

few studies attempt to estimate community values for changes in a range of river 

attributes due to different river water flow regimes. The review focuses on two choice 

modelling studies of Australian river systems. One of these studies, focussing on the 

Fitzroy River Basin, illustrates how choice modelling can be used to estimate a range 

of attribute values for a number of river management scenarios, but warns against 

transferring attribute values from the larger region to specific sub-regions. The second 

study, focussing on New South Wales rivers, demonstrates the capacity of choice 

modelling to provide cost-effective information when used in conjunction with the 

benefit transfer approach. The study involved dividing New South Wales rivers into 

five bio-geographic regions, estimating environmental attribute values for changes in 
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river flow regimes with each region, and using a benefit transfer protocol to estimate 

attribute values for other rivers in the region, based on results from the representative 

river.  

 

This approach has many merits and would be relevant for use in the Mekong River 

Delta. The Delta could be divided into bio-geographic regions (e.g., including a 

northern region that includes severe acid-sulphate soils, and a coastal region that 

exhibits problems of saline intrusion). By using choice modelling to obtain value 

estimates for changes in environmental attributes in each region, and using a benefit 

transfer protocol, a significant amount of information could be generated for a large 

area that would provide important information to the water policy debate in the 

Mekong. Such a study would also provide a useful case study for environmental 

valuation in other countries in a similar cultural and biophysical context. 

 

However, accurate and reliable economic valuation of the environmental impacts of 

different water flow regimes requires a strong scientific base. This scientific base 

includes an understanding of the different flow regimes through the Mekong that may 

be achieved in practise, and what impacts these regimes have on the biophysical 

environment. The qualitative environmental impacts of different water flow regimes 

in the Mekong River Delta are relatively well understood. However, currently little 

quantitative data on the biophysical relationship between the environment and water 

flow exists. The Southern Institute of Water Resources Research, the Mekong River 

Commission and the WorldFish Center are undertaking scientific research that is 

likely to contribute to the scientific debate. With this scientific information, economic 

analysis can be conducted to estimate the value society places on the range of river 

attributes. This information, together with economic values of commercial and 

domestic water uses, would provide important information to a balanced water 

management debate in the Mekong. 
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