Hovedoppgave for Environmental and Developmental Economics-master graden

Recreational Value of Lake Wuliangsuhai

Inner Mongolia, China

Application of the Travel Cost and Contingent Valuation Methods

Wenting Chen

August-2005

@konomisk institutt

Universitetet i Oslo



Acknowledgement

The study is finished with help and support of inMdongolia lake restoration project, my

supervisors and a lot of friends.

Firstly, | would like to acknowledge my debt to gB:nMongolia lake restoration project, Lake
Wuliangsuhai for funding my field work and all tneembers in the project, especially Harsha
Ratnaweera and David Barton in Norwegain InstitateWater Research (NIVA), Li Yawei and
Li Xiaoxia in Inner Mongolia Environmental Scientiestitute (IMESI) for the help in the field

work.

Secondly, | thank for my two supervisors, DavidtBarin NIVA and Jon Strand in University of

Oslo who gave me a lot constructive advice for hesis.

Thirdly, | thank Bjgrn Fanfeng in NIVA for the baglound information in reed production.
And | also want to extend my acknowledgement toirgivBernhardsen, PHD student in
University of Oslo and Olvar Bergland, ProfessoUMB for the help in STATA programming.

Finally, | thank Joar Rusten, for some help in @e&iof data processing.



Recreational Valuation of Lake Wuliangsuhai

Executive summary

This study is aimed to estimate the total recreafiovalue of water improvement in Lake
Wuliangsuhai, Inner Mongolia, China. In our studye combine travel cost method (TCM) and
contingent valuation method (CVM) to fill the gagheve the use value of the future lake after
restoration doesn’t exist. In China, both TCM andMCare quite new and not widely applied
like those in USA and European countries. And dudyis the first case to apply non-market

valuation to the lake restoration program in a alke in north China.

The result of the study will be used in the finastand benefit analysis. Together with fishing,
aquiculture and reed cutting, etc, recreationali@alf the lake is as one part of the benefits of
indirect use of the lake. By comparing the benefiithe indirect lake water use and the cost of
different lake restoration measurements the mdsttfe and sustainable restoration plan will be
given in the end and will be carried out by local/grnment in the near future.The result of this
study is based on the on-site sampling fronf' 2&igust to 12 September among 525 lake

visitors. Questions related to both TCM and CVM evpresented to the respondents.

(1) Field work summary

-More than 80% respondents came from Inner Mong#éliaabout 50% respondents among lake
visitors has bachelor degree and the largest agggamong these respondents is among 30 -40

years old.

-About 60% lake visitors agree that water qualgypoor and has disagreeable smell while
approximately same percentage of visitors stitikhthat the surrounding wild area of the lake is

well preserved.

- “Boat sightseeing” and “Walking and enjoying tla&e along the lake shore” are the most two
popular activities. Although most respondents espréhat they enjoy bird watching, only less
than 10% of total time was spend on Bird Islandhia lake to especially watch birds. This may

due to the fact that the Bird Island hasn't bedly fieveloped and finishing constructing yet.
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Still, most respondents went to the Bird and Fisls®um, the total time spent there is less very
little.

-More than half of the lake visitors have beenhi® lake before. And more times respondents had
been to the lake the more WTP they offered forlélke restoration which is consistent with the

result of other CV study.

- More than 30% respondents go to the lake aseatgmlor one of their package trips. And most

respondents stay the lake for only one day.

- The largest proportion of respondents has thetiniphousehold income 2000-3000 yuan.

(2) Results summary

-Total recreational value of Lake Wuliangsuhai wtlesent condition is from 10.5 million yuan
(US$1.2 million) to 21.7 million yuan (US$2.6 mdh)

-WTP for the improved lake is from US$ 0.17 milligh.4 million yuan) with mean WTP at
about 59.52 yuan(US$7.17). And only 6.29% of tlepomdents’ WTP is zero. The mean WTP is
more interesting than the absolute total value #Pvgince we can scale up the WTP for the lake
improvement by different definition of visitors. &hentire amount will be huge if we put the

potential visitors to the lake as whole populatioi€hina.

-Monthly household income is negatively relatedhwiihe visit rate which implies that when
income increases, respondents will be more likelyisit other lake with better condition rather
than Lake Wuliangsuhai with present condition. \Whihe higher income of respondents the

larger amount of WTP for the lake improvement.

- 72.76% of respondents express the environmentecomg and their WTP for the lake

restoration is higher than those who don't.
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-The maximum price that locals still want to visdke Wuliangsuhai is 734.6 yuan (US$88.5)
which means they will not visit the lake if the gwiof the trip is too high.

- The WTP level that maximizes the total annuabme is around US$5.3 (44 yuan) and the

maximum total annual income from boating and emians about US$111009 (921377yuan)..
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1 Rationale

The thesis estimates the recreational value of.#ke Wuliangsuhai located in the north part of
the Autonomous Region of Inner Mongolia, the PespRepublic of China. As one part of the
economic benefits resulting from the restoraticanpdf the lake, the main purpose of the thesis is
to estimate the recreational value of the lakehhate and non-use value, by combining two
frequently used methods: the Travel Cost Method #ied Contingent Valuation. Concretely
speaking, the analysis is done by estimating theswmer surplus for the lake in its present
condition, and willingness to pay for the improwsdter quality and therefore provide a basic

guideline to the management and control plan ofrhele lake.

My work with this study is divided into two parf8he first part consists of fieldwork to collect
the data needed for the empirical analysis. Some¢hefstatistic result of the fieldwork is
documented in section 4. The second part of my wetkch comprises the major part of this

study, consists of data processing and analysissoilts.

The main objectives of this thesis are as follows:

— to estimate the recreational value (use value)sefs for the Lake Wuliangsuhai, that is, the

consumer surplus of the present water quality efiake through Travel Cost Method (TCM)

— to evaluate the non-use value of users for the hkh improved water quality through

Contingent Valuation (CV).
— to investigate influence of social characteristiosthe visitor rate, thus, consumer surplus for
the current lake and willingness to pay for theliowed water quality. Sensitivity analysis will be

used in the measure.

— to give guidelines to the decision maker, toumstuistry of Lake Wuliangsuhai and the local
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government in Inner Mongolia who are responsibl¢hess management and control of the Lake

Wuliangsuhai.

The rest of the study is organized as follows.

Section 2 gives introduction to the backgrouncdhefproject and the Lake Wuliangsuhai.
Section 3 describes the methodology used in they/stu

Section 4 explains the field work and results friva survey.

Section 5 and 6 present the economic analysis landesult of consumer surplus in TCM and
willingness to pay (WTP) in CV.

Section 7 discusses the limitation and the drawlodthke study

Section 8 draws conclusion for the thesis.

Section 9 discuss the policy relevance for futuemagement of the Lake Wuliangsuhai,
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2 Background for the project and the Lake

Wuliangsuhai

2.1 Background for the project

The thesis is one part of the large project ewtitlener Mongolia Lake Restoration Projdt
This large project is carried out by Inner Mongadiavironmental Science Institute (IMESI)
with cooperation with Norsk Institutt for Vann Farsng (NIVA) and IVL Svenska
Miljdinstitutet AB funded by SIDA and NORAD. The mmatask of the whole project is to
prepare a Management and Control Plan for Lake aNgbuhai and its local catchment in
Northern-China, with the aim to “keep the lake daka.”(Norway, 2004)

2.2 Background of Lake Wuliangsuhai

2.2.1 Location of Lake Wuliangsuhai

Lake Wuliangsuhai is located in the mid of Innerridgolia, People's republic of China .1t is the
largest inner land lake in Huanghe basin and thergh largest lake in China. It was a meander
of the Yellow River 150 years ago and now beconm@pmately 35 to 40 kilometers long and
5-10 kilometers wide. The average depth is abdutrieters and the average surface area is about
300 square kilometers (Lindbolm 2003)(Figur 1).

Although it is a very shallow lake, Lake Wuliangaulplays a very important role in socio-
culture, economics, biology and climate. Sincesithe only lake in the middle of a large arid
grassland area on the edge of the Gobi Dessemnnher IMongolia, it is honored as “The pearl of

the Gobi” by the native people (Faafeng, 2004).
Fishing has been the most important industry inrtbarby area during the latest150 year lake

history, and the lake has fed a considerable numobgreople living along the lake shore.

Meanwhile, reed harvesting is another importantoine source for local people and has

10
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overweighed the fishing in resent decades. Theymtoftom reed harvesting is used as raw

material for the paper plant in the nearest town|afégianqi.

Figur 1: Lake Wuliangsuhai depth map

ILake Wuliangsuhail
| Inher Mongolia

i~

Source: Barton (2005)

Since the lake is the huge wet land rarely existhat rigid dry area, it has become an important
breeding site and migration “stepping stone” faldbimigrating from Europe. More than 200
species of birds have been identified and morenamié will be found out in the near future. The
lake area also provides the natural habitat foushads of other wide animals who live on the

wetland (Norway, 2004).

In the last 20 years, Fish Farm, the main admatisin for the lake has introduced eco-tourism
around the lake and proved success in the earraleyears. Generally speaking, both the reed

and the tourist industry brought large income Far Fish Farm.

11
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2.2.2 The historical change of the lake

Although the lake played an important historicdérahe size of the lake has diminished and the
water quality has deteriorated drastically in latg=ars. On one hand, since the lake came into
being just because of the change of course of #W River 150 years ago, whether the the
Lake will exist or not depends on the Hetao irligatscheme. Without the irrigation scheme, the

lake would have been very likely dried up alreadgduse of the harsh weather (Faafeng, 2004)

On the other hand, as a recipient of the pollutedewfrom agriculture, untreated municipal
sewage and industrial discharge in the Hetao B#sinwater quality in the lake has deteriorated
drastically over the last 20 years. High sediméomatate and heavy eutrophication have led to
rapid growth of submerged plants which is the ma&ason for the smaller size of the lake.
What's more, the shallower the bed of the lake eidser the growth of the reeds. Compare to the
today's size, the lake was three times larger duhe first half of last century, and its depth was
at least 1 meter greater. According to intervievith local fishermen and satellite images, about
half of the lake surface is currently covered bgdrand the other half is open water with heavy
density of submerged vegetations (Faafeng, 20049. réduction of fish and the worse boating

condition are both caused by the massive growtheofeed and submerged weed

2.2.3 Competing uses of lake water

Lake Wuliangsuhai exists because it is part of wimle Hetao irrigation system, while it is
heavily polluted due to the fact that it servesaagcipient of untreated waste water from cities,
industries and farmland nearby. Although people wotdute the lake don’'t have the direct
interest of the lake water quality, those who livethe lake apparently prefer a less polluted lake.
Actually, there are a lot of stakeholders includingth human beings and wild animals who
depend on the lake water and environment of laga. & key point here is the conflict of interest
among different stakeholders. The stakeholdersbeadivided into three groups: wild animals,

local people living on the lake shore, and peopliéhe Hetao Basin.

12
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The first group of stakeholders is the wild aninmalsg on the lake, such as fish, birds and other
animals. As we know, the shallow lake is a wetland provides numerous inhabits for different
species. In the 1950s, the lake used to breed abtaenounts of different species of fishes. At
the same time, the lake provides numerous halfgatsoth emigrating birds and the native wild
animals. However, the change taken place in tlesti&@0 years tells a miserable story for these
animals. The number of species of fishes has dbppastically in these 20 years and there is
almost no edible fish existing in the lake now. Thenpage of the submerged weed makes the
survival of the fish even more difficult. The diat®f fish and the shrink of the lake bereave the
birds’ resting place and may cause several regdlispecies become extinct. Other wild animals
which live on the lake will face the loss of habttao. Therefore, all birds, fish and other animals

benefit a lot from a lake with deep, clean wated dynamic ecosystem.

Another main group of stakeholders is local peayie live on the lake. They also benefit from a
lake with clean water and diversified species. Fram economic point of view, although
deterioration of water quality of the lake may maike much difference in economic terms in

short run, it does mean a permanent loss in thgg romn.

In the short run, the income source for local peglifts from fishing to reed harvesting when
the lake can no longer support fishery. Both seeiet profitable and enough to support locals.
In the 1950s, when there were abundant fish inlake, the Fish Farm (the administrative
company who responsible for the lake) and nearbguladions had their living standard
substantially improved by living on the fish. Buiwadays reed harvesting has become the main
industry for the local people who previously lived the fishing. These former fishermen now
cut the reed in the winter on the ice and sell therthree pulp plants in the nearest town. 40-
60days work can bring each family more than 3008nyincome every year which account
almost 1/3 annual household income in that undeeldped area (Faafeng, 2004). The gain from

reed cutting seems to be able to cover the loss figh for these people.
However, the shift of income source is temporamperathan permanent if nothing is done to

preserve the lake. The lake will disappear entipgtty soon if nothing is done to improve the

water quality and reduce the sediment rate. Allittteme including that from tourism will then

13
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disappear permanently together with the drain efidlke.

These scenarios imply that a deterioration of tlag¢ewquality in the lake may not make much
difference for income of local people in short gince their main income is from reed harvesting
which is not affected by current deterioration akd water. But it does mean a potential

permanent loss for them in the long run if the ldisappears.

The last group of lake stakeholders is the indestrnearest towns and farmers in the Hetao
Basin who treat the lake as a recipient of polhgi@and let out the untreated waster water.
Reduction in pollutants entering the lake requinssallation of new equipment and introduction
of new techniques by industries and communitiesl adoptions of environmentally sound
fertilizer by farmers. All of these actions willdrease cost. While the deterioration of the lake
water will not influence the interest of these deogirectly in the short run. Therefore, the
restoration of the lake only imposes extra costdh@se industries and citizens in the nearest
town and farmers in the Hetao Basin, and is a burdéher than benefits for them in the short

term.

In one word, there is currently a strong compatitilo use of lake water. While the eco-system
and the native people require a deep and cleantiaeéndustry, citizens in the upper stream and
farmers in the Hetao Basin care little about théewguality and want to treat it as a recipient of

waste water because of the lower cost.

2.2.4 The importance of eco-tourism to the lake

Eco-tourism is very important for the lake devel@minand native people who live on the lake.
On one hand, the sustainable development will remgtthe life span of Lake Wuliangsuhai

which will benefit both the native people and thieoke ecosystem in the long run. Eco-tourism is
the result of the restoration of the lake and makegsod relationship between human being and

the nature

On the other hand, developing the eco-tourism aa@messome conflicts between different

14
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stakeholders and make the restoration of the lasteeto carry out. The income from eco-
tourism can reduce the economic burden in the ganiipd of lake restoration and contribute to
covering part of the cost needed. For exampléafihcome from eco-tourism can be reallocated
by government, it can be used to subsidize thestnigs, cities and farmers who pollute the lake
to install new equipment to reduce the pollutanthie waste water. This will release the tension

between these stakeholders and those who diresmtigfib from a lake with good water quality.

In addition, eco-tourism brings a new income sodocehe local people and will benefit them in
the long run. In the short run, one way to "Kelep lake as a lake” is to raise the water level of
the lake by either introducing more water from thellow River or dredging the bottom
sediment. The production of reed which is the niagome source of the local residents will be
very much likely to decrease if the water levalaised by more than 0.5 meter from present level
although the final result also depends on the spdddke water increase (Faafeng, personal
communication). However, there will always be sameds left even the lake return to the depth
that was the level 20 years ago and the loss fe®d cutting could be compensated by revenue

from ecotourism.
Therefore, the income from eco-tourism which oBd#e loss from reed harvesting can not only

provide a way of sustainable lake development,abed can subsidy the restoration project and

release the tension between different stakeholders.

15
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3 Methodology

3.1 Basic concepts of economic value

The main purpose of the thesis is to estimate twnamic value of restoration of Lake
Wuliangsuhai. The economic benefits generated byldke are non-market benefits due to the
lack of the explicit market price. Therefore thdimiéon of economic value here is a monetary

measure of wellbeing rather than monetary valuekts usually used in finance.

The more specific explanation of economic valugiven as (Bateman et al, 2002)

“The economic value is a monetary measure of thébeiag associated with the change in the provisibn
some good. It is not to be confused with monetalyes unless the latter is explicitly designed tamee the
change in wellbeing, nor with financial value whictay reflect market value or an accounting coneenti

This term thus can be used interchangeably witlifane change’ according to Freeman(1993)’s Note.”

Nowadays, economic value is a term widely used éscdbe the welfare provided by
environmental goods where market price is not atsél or can’t correctly reflect the value of
environmental goods. We may distinguish betweeeetlmategories of economic value related to
the presence of a resource: use value of usersypaslue of users and passive use value of non
users (Strand, 2009)Ise valuas “the value arises from the actual and planrssaf the service
by an individual for recreation” (Perman et al, 3OPassive use valus also often called non
use value. It is the value that “refers to the-$itgoport service role of the natural environment
which are ‘indirectly used ' by individuals (andnfs) themselves”. For example, the value
corresponds to future generations by protectingathter quality (bequest values) and the value
relates to the motivation that other people mayygjeaner lake (altruistic values) or that the
lake should be preserved to for the sake of a abhabitat for fish, plants and wildlife (existence
values) (Day and Mourato, 1998).

In order to estimate the economic value of non-mtaoods and services, two empirical

methods are widely used. One is the travel coshoge{TCM), and another is the contingent

valuation method (CVM).The former is an exampleaoso-called indirect approach, and the

16
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latter is a direct approach. And both of them ama@es of direct method since TCM and CV are
both focus on eliciting value of goods from theiunduals or representative samples affected by
the environmental goods (Strand, 2005). Althougth lwd them are used in measuring the well-
being of non-market good, the rationales of the me&ihods are different. TCM is based on the

principle of revealed preference while the contimgeluation is based on stated preferences.

Economic evaluation of rivers and lakes has tradéily focused on the demand for on-site
recreation use. However, non-use value usually splayvery important role in their total
economic value, too. Neglecting the non-use valillelead to bias if our aim is to evaluate the
total economic value. Thus, in the thesis, we intlude both demand for on-site recreational use
value and non-use value of the lake as well. B&@MTand CVM will be used in our study. TCM
is used to estimate of the use value of the lakisipresent condition, and CVM is used for the
valuation of improvement in water quality. Totalbaomic value of the lake includes both use

value and non-use value.

3.2 General overview of Travel Cost Method (TCM) and Contingent Valuation
(CV)

3.2.1 General overview of TCM

As a method used to evaluate non-market resourea®| cost method came into being earlier
than contingent valuation. It was first suggestad Harold Hotelling. The first important
application was done by Clawson (1959) and Clavesth Knetsch (1966), to estimate the non-

market value of major national parks in the USA.

TCM is usually used to evaluate the demand forsthgices of recreational sites. The basic idea
is that visitors must travel to the site in persma incur the cost to overcome the distance (Haab
and McConnell, 2002). As Burt and Brewer (1971}estdThe consumer is transported to the

commaodity for consumption to take place....”. Thasic idea makes outdoor recreation easier for

statistical estimation of demand function.

The assumptions of general travel cost model akttie existence of observable behavior and

17
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preference is connected with the amenity to beedhlo some precisely defined way. The criteria

are given as follows,(Bockstael 1995).

1. Individuals are observed to incur costs to coreseommodities related to the environmental

amenity of interest.

2. The commodities are not purchased in a markiéihgewith prices based on supply and

demand.

3. The cost of consuming commodities is the traest to the recreational site. Differences in

costs cause differences in quantity demand.

TCM has developed considerably since it first camase. It is now extended to value a wider
range of non-market goods rather than environmegtalds. At the same time, the early

approach in classic zonal models has been devetopmadre sophisticated statistical models like
Poisson model. What is more, a lot of researches bhaen done in order to find models that are
easier to be applied to reality and increase tHelitya For example, some TCM applications

have been generalized to include substitute buriBles and Brewer, 1971; Cicchetti, Fisher and
Smith, 1976). And Smith and Kaoru (1990) carried auneta-analysis of TCM studies which

provides a good appreciation of the propertieshefrhodel in a value estimation context. while
Bockstael et al (1991) come up with a set of broaskues in recreational demand modeling.
(Haab and McConnell, 2002)

Besides the theoretical development, TCM, as ameaadapproach which reduce the involved
errors concerning the true surplus, has been wiaghlied to different “Recreational market” to

measure the welfare effects of changes of envirotehamenities.

One of the environmental amenities is the waterityual here are several famous empirical
studies, such as Binkley's survey on the recredterefits of water quality improvement in an
urban setting and Caulkin’s development of TCMI&ke recreation by comparing the single site

model and multi-site model, (Caulkins et al, 198&imilar evaluation was also done by Smith

18
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and Desvousges (1986) and Bockstael et al (1987).

3.2.1.1 Theoretical background of Travel Cost Model

The underlying decision process of travel cost mefls imbedded in the demand function of the
household protection model of Becker (1965). Hoaokkh maximize utility subject to two

constraints, household income and time available.

If we regard trips to a recreational site as arem&s input in consuming the “recreational

experience”, the demand function for trips to & sih a constructed cost per trip is then
consistent with the household production modelc&imousehold income is correlated with time
available, the two constraints mentioned abovetban merge into one. In addition we assume

that traveling is the only entertainment in thalee time.
The general construction of TCM model is as follotsre we use Marshallian demand.

Maximize U (C,V)) subjectto

i&j (G+rwp)+zsy (3.2.1)

Where

Vv, = the number of trips to site j, j=1,...,n .n ig thumber of sites.
X; = the number of times to a site during a certaimope
C,; =the round-trip travel cost incurred to site j.

w = the wage rate ang is the total time consumed every round trip whichy either include

the on-site time or not.

W *t = the time cost.

! Similar discussion of the model can be found imibiand McConnell (2002).
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Z, = the other composite commodity bundles consurhedpaice normalized to 1.

y, = the full income.

The constraint:z % (G +w})+ z< ycomes from the combination of budget constraimis a
=1

the time constraint) x,G +z< y (3.2.2) and) xt +h=T (3.2.3). T, is the total time
i=1 j=1

available. And the total disposable income is gibgy, = y* + wh (3.2.4) wherey is the after-

tax wage rate ang’ is the fixed income for individual i. If we substie h in (3.2.4) with that in

(3.2.3), we can get the constraint function (3.Ednther deduction is left to the reader who has
further interests. The constraint means that thal texpenditure of traveling and other
commodities for an individual cannot exceed hisher total income. The individual allocates
total time available between work and leisure utitd marginal utility of work equals that of

leisure.

Since travel cost can be regarded as a @icef a trip for individuali to thej site, the utility

maximization with interior solutions for the quarms which is the number of visit here thus

become the standard demand function

o
X = Py, & 0D (3.2.5)

where

y is the full income that could be earned if thesperwork all of his time available which

satisfies the equatioy; = y* + wT.

g is the quality of different sites.

3.2.1.2 Basic assumptions for general TCM

The conditions mentioned below are aimed to keepcHiculated surpluses to standard welfare
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measures (Haab and McConnell, 2002):

First, the travel cost and opportunity cost for titiye are proxies for the true cost of a recreatlon
trip. Regarding travel cost which takes into acadhe opportunity cost simply as a cost implies
that the travel on the way itself does not proypdsitive utility to the traveler that is no pleasur
associated with the trip;

Second, the quantity consumeg in the model is the number of trips to the sante for

consumel.

Two further assumptions commonly made by Haab araCdnnell (2002) are that “each
household spends an equal length of time at tb&aitd “all trips are single site (purpose) trips”.
We do not make these assumptions here, since tHelmm@ntioned above allows for variation in

both on site time and number of purpose alongrtpe t

What is more, how to include multi-purpose tripoitavel cost method has been discussed for a
long time. Neglecting multi-purpose trips will appatly introduce bias in the estimation. In our
model, we will compare the results with and withoutlti-purpose trips. Haspel and Johnson
(1982) and Brown and Plummer (1990) developed tifferdnt ways to treat multi-purpose trips.
One is based on the average travel cost per pukplodée another is based on the marginal travel
cost per purpose. More detailed discussion ofwledifferent ways of multi-purpose trip will be

given in next section.

This is the basic version of travel cost modeltdmims of the site choice, TCMs can also be
divided into two categories, single site model amdti-site models. Single site zonal model is
the classic travel cost model and is good at etialgidhe present value of a recreational site,
while random utility models with multi-sites haveedn widely used in empirical research
especially to measure the loss of a specific réiomea site when there are several substitute

sites.

In my study, | will mainly focus on the single sizenal model instead of Poisson random utility

model to estimate the consumer surplus due taattiedf comparable substitutes in our case.
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3.2.2 General Overview of Contingent Valuation

The other method we use in this study is contingaitiation (CV). It is a survey-based
methodology to elicit value of non-market goodsréBas, 2000). Although CV can be used to
estimate both users’ value and non users’ valugastbeen mostly applied to evaluate the non-

user’s value while the travel cost method is oMgilable for users’ value (Perman et al, 2003).

By directly asking a sample of relevant populati@mmut how much they are willing to pay
(WTP) to obtain some environmental good or avoithescenvironment deterioration or how
much compensation they will accept for certain dgendV provides a way to estimate values
when the relevant markets are nonexistent andetheated preference method does not apply. It
is also called direct and stated preference metbatpare to TCM (Boyle, 2000).

3.2.2.1 Short description of the development of CV

Contingent Valuation is first conducted by Davi®§3) to evaluate the big game hunting in
Maine. CV didn’t gain recognition as a way to getkdian surplus for public goods until the

implication by Hammack and Gardner (1974).

With the application of CV, a lot of skepticism acriticism arose and lead to further research on
its validity and reliability. Bishop and Heberle{t979) showed that the CV method met the
convergent validity while Carmines and Zeller (1pgBowed that it also met criterion validity.
The result of contingent valuation is comparabléhtt of travel cost method for the same target
and the result of contingent valuation is less tii@ncash transaction estimate. In the synthesis of
Cummings et al (1986), operating conditions necgs®a a credible contingent valuation study
was provided. These operating conditions inclugerégspondent familiarity, choice experience
with the commodity, certainty in practice of evdlaa and the use of willingness to pay instead
of willingness to accept. An important landmark wias book of Mitchell and Carson (1989),

who gave a comprehensive overview of this methatlisnimplication. In the book, focus was
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shifted to the design of specific studies whereagomaim was to reduce the sampling bias and

increase the efficiency of the method.

After 25-year ebb and flow, the issue of NOAA (thiational Oceanic and Atmospheric
Administration) panel provides specific recommeratet on how contingent valuation studies
should be designed and conducted to elicit “refiabktimates of non-use values (Boyle, 2000).
These informative opinions set the trend to ingedé the credibility of CVM especially in the
field of non-use values. Kristrom (1999) and Bislatl (1995) provide more details about the
history of CVM.

Until now, CVM has been widely used for differeanges of public-good valuation purposes,
including related policy issues, ranging from tharly hunting application by Bishop and

Heberlein (1979), to several recent health-cardiGgns for non-use values. In addition to the
development in application of traditional valuatifam non-use value of environmental goods, it
has been used extensively to determine the stafid® & household and resource user for public

and quasi-public goods.

3.2.2.2 Theoretic background for contingent valuation

The theoretical CV model to be estimated is basethe difference between the baseline utility
with the current environmental condition and thiitutwith the new environmental condition.

The Hicksian surplus for a program to protect omarenmental amenity is defined as

V(P Q@ )= P, G, y §2 (3.2.6)

v = the indirect utility function

P = the price of the environmental good if the real keaexists
Q = the quality of that good

0 = current quality (status quo)

1 = improved quality

2 Boyle (2000)
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y = total income

¢ = Hicksian compensating variation or the WTP.

Here we assume th&° < P'and Q'>Q°which means the water quality in Period 1 is bettan

period 0 and accordingly the price will be high#iemthe improvement of environment quality.
At the same time, the respondent is required tibate to the improvement of the environment.
Sincec is the willingness to pay of individuals for threprovement of the environment amenity,
it is deducted from incomg. In equilibrium, individuals are indifferent betorand after the

change.

Since no change in the environmental amenity reakgs place during the time of survey, the
survey designer has to be aware that respondentdear about the hypothetic condition after a

change. The specific requirement is given below,

The respondents should be clear about (Boyle, 2000)

1) How the policy change affects resource conditiand

2) How the change in the resource affects the cesuthey receive.

3) The importance of their contribution and the whsough which they can contribute to the

improvement.

3.2.3 Overview of relevant studies

3.2.3.1 Relevant studies for combined TCM and CV

One of the frontier issues now is to combine cay@m valuation data with revealed preference
data, for example, travel cost method since the biomtion allows for the consistency of
revealed preference data to be imposed on thengamti valuation data in the estimation and at
the same time, the latter can be complementarfidddrmer where revealed estimation do not
exist (Boyle, 2000). However, until now most stedigave only been applied to the random
utility model (Adamowicz et al, 1997; Cameron 1982ing 1997; McConnell et al 1999). As
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mentioned by Boyle (2000) that the contingent eatidun data can help to estimate the long-term

contamination where users’ behavior for an improlesel of water quality does not exist.

3.2.3.2 Implication of non-market valuation of water quality in wetland/lake in Asia
and China

Non market valuation especially contingent valuatamd travel cost method have been widely
applied to estimate the recreational value of wgtality in Asia. Some studies were done to

evaluate the value of wetlands by Ramserile others were done to evaluate the valuelada

In Table 1, we list the results of several exisshgdies of recreational value of wetland and lakes
in Asia. In general, the annual recreational valtithese cases listed in Table 1 is very high
compare to the local income, from 1 million to mdhan 150 million US dollars. We will

compare our final result with these cases in tict@e 7.

To our knowledge, until now there exists only femprical studies which combine the zonal
travel cost method and the contingent valuatioestimate value of improved water quality. As
to China, both TCM and CV are quite new and notelidapplied like those in USA and

European countries. One of the studies known im&lé done by Day and Mourato (1998).
They apply CV to estimate the willingness to pagvi@ter quality maintenance in the Beijing
area. Another is done by Du (2003).She evaluategtreational value of improved water quality
of East Lake in Wuhan, China. Du’s study tried éonbine zonal TCM and CVM to assess the
total value of the lake (both its use value anchis-use value). However, she didn’t take into

account of the impact of multi-purpose trip anduass that all the visitors only have one aim that

3 Ramsar is a world wide organization. In the Ran@amvention, wetlands are defined ‘d8reas of marsh, fen,
peatland , or water whether natural or artificigdermanent or temporary, with water that is statidlowing, fresh,
brackish or salt, including areas of marine watgepth of which at low tide does not exceed sixnsiegnd may
include“riparian and coastal zones adjacent to the wetlarmd islands or bodies ofiarine water deeper than six
meters at low tide lying within(IUCN, 1971). According to this definition, Lake Wiangsuhai belongs to the
wetlands although it hasn't become the member dIBAR yet. Therefore, results of Ramsar case stuaties

comparable with that of Lake Wuliangsuhai in thigdy.
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is to enjoy the lake. What’s more, neither of thedg in China use payment card to elicit WTP.
Day and Mourato (1998) recommend using payment ica@hina in the end of their study, too.
Therefore, our study will be a good comparison hitbse two earlier research. However, even if
a similar project has been previously carried dsgvehere, its economic consequence may not be

useful as an indicator of the impact of new projeaur case.

Table 1: Case study of recreational value of wateguality for wetland / lakes in Asia

Case Study Methodology Results Authors
Economic value of Annual total:

_ ) CVM (WTP) _ Verma et al(2001)
Bhoj Wetland, India US$1.05millon

Non-executive benefit

of preserving coasta
Annual total:
wetlands around the CVM (WTP) _ IUCN (2005)
_ US$176millon
Youngsan Rive,

South Korea

Economic value of

watershed catchment
) Annual mean:
protection, Ruteng CVM (WTP) IUCN (2005)
_ $2-3 per household
National Park,

eastern Indonesia

TCM and Annual total:

an

Value of Improved TCM:US$5.01million

Water Q_ual_lty for CVM ( WTP: open o Du (2003)
Recreation in East CVM:US$1.81million

Lake, Wuhan, China;  €nded question) .
(after improvement)

Annual total:
WTP for water quality CVM US$60 million Day and Mourato
maintenance in | (\WTP: dichotomous| 22$ per household
Chinese Rivers, ) _ ) ) (1998)
Beijing, China choice question) (All the rivers in
Beijing area)
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3.3 Model Specification

In this section, we will provide a framework fortbhdfCM and CV to analyze data and these data

will be summarized in the next section.

3.3.1 Single site zonal TCM

The zonal single site model was first proposed anwSon and Knetsch (1966). As in all other
TCM studies, travel cost is regarded as a priddefecreational services on a site, and the target
problem is consistent with the demand function.iéRagial places of visitors are divided into
several geographical zones and number of visitiiéérdnt zones varies with the travel cost.
Except all the assumptions mentioned in generatviese of TCM, single site zonal TCM has
two more assumptions (Haab and McConnell, 2003}, ith

a) It's possible to divide the geographical regiamrounding the site into smaller zones and the
distance from each zone to the recreational siteeisame for all individuals living inside;

b) There exits a demand function for each zonezamél demand functions are the same for all

Zones.

These two assumptions are essential since they makssible for zonal TCM to estimate the

consumer surplus (CS) for each zone and therdfieraggregate CS.

Given time and income constraints, the object fiancbf single site zonal model is given below,

v, = f(G(G +G) 2 (3.3.1)

v, =constructed variable which is the visit rate te $ite from zong it follows the formula’

4 There are three steps used to et

First, the stating pai (residential cities) of the respondents are diglichto 43 different zones

Then we sum the visits of all the respondents aheane and gé[i

In the last, we divide Vi by Ni. and get the visite of each zoré¢
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(3.3.2)

N, = Population of each zone in 2602
V, = Total visits of all the respondents in each zahéch is the summary of the visits of

all the respondents of each zone

C = Total cost to go to the specific recreationad.sit

C

tri

= Travel cost for the trip from zone i to the recreadl site.
C, = Time cost for the trip from zone i to the recreatibsite.

Z, = Other personal characters e.g. gender, educatyenetc.

In the following, we will discuss construction efdependent variables, concrete functional form

and role of time cost and multi-purpose in our niode

3.3.1.1 Definition of variables

(1) Visit rate (v,)
As mentioned abovey is the visit rate from zone i. There are two wayssampling, on site

sampling and off-site sampling. While off-site sdimgp get access to census data from different
zones directly, on site sampling only sample theke really take the trip (Bateman et al, 2002).
In our case, we choose the on-site sampling toaw®the responding rate. However, there are

two potential problems for the welfare calculatadron-site sampling.

One is that the data obtained from survey is trt@tteOnly those who actually carry out the trip
are observed while those who take zero trips (thvaise want but haven't taken the trip) are

omitted. This will lead to downward bias in welfamealysis (Bateman et al, 2002).

5 Here we use the statistic of population in 2@@2ach zone together with the data we collect&2Di¥ rather than the statistic
in 2004 for two reasons. First, the census dagd0% hasn't been available. Second, since the ptipalonly increases 4% in
whole China (Now specific data available to théedént zones respectively) and the influence ofitbesase in population is

even become smaller concerning to the visit ratleas we use the statistic in 2002 as approximadimate for data in 2004..
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Another potential problem is that there maybe egitection problem when assuming that
distribution of preferences for a site are the séonell the visitors from different zones. The
problem stems from the self -selection of residgpleee. Usually, zones close to the target site
will have larger representations of individualshwitigher preferences for the site than those live
further away. Thus our model may under value tlhe social valuation of the lake (Strand,

20045

(2) Travel cost

C(G,.G) is the cost variableC is round trip travel cost an@, is time cost relating to the

trip. Total cost for those who travel by cars ikakated by general formula

C,=@+B/9 D7 (3.3.3)

D. =round trip travel distance in kilometer. It varigccording to the definition of trip and

will be discussed later in the study.

a = constant pecuniary travel costs per km for daictvis the running cost of a car.

B

S = constant travel speed for car.

opportunity cost of travel time per hour foritass from zone.

Travel cost for those who came by train or plaml@&sed on the price of the tickets.

In our modelg is set at 2 yuan/kinSince there is no official standard of margimavél cost for

automobiles in Chinay is calculated according to the average pricedgi in Inner Mongoli&.

® Actually, we may include a variable which correfatvith the preference of visitors from differenne to
overcome this problem. For example, the variablelimthe number of visits during a certain periodistory of
each visitor. Since usually those who live closethie lake will visit more frequently than thoseanitve further
away. The former, as mentioned in our text, hagadi preference to the lake than the latter. Bre v skip
further statistic test for simplicity.

" Strand (1979)

8 yuan is the Chinese currency, where 1 yu&24 US$

° It is plausible based on the assumption that thdeelive within 500 km from the lake are assumeddme by car
and the taxi fee will definitely cover the runniogst. Of course, we may overestimate the runnisg foo the
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S is set at 60km /hour due to the fact that thedpienit on highways in China is 100km/hour;
the normal speed is 70-80km/hour on highway and@@n/hour in city outskirts, while it is less
than 60km/hour inside the city or town. Therefof@ki®/hour is a reasonable estimation for
average travel speed when stops are included. Bmelatd distance and time one the way is

based on the information on webpage Railroad (2@08d)Airchina (2004).

The travel cost variable mentioned above is a #leecdcalculated travel cost”. Until now,
almost all the travel cost in the TCM is constrdctey some convention together with
information from the survey (Perman et al, 2003anéall (1994) describes this method as
“researcher assigned visitation cost estimates3. akHjues that the correct way is to use data that
are based on the perceptions of those visitorsdeliitg the traveling and “the best we can expect
from the researcher assigned way is ordinary mabkiestimates.” However, according to the
data we get from the survey, travel times anditrafbsts stated by the respondents differ very
much from one individual to another even their dertial place are the sarfeOne way to
explain the inconsistency between responses fr@itovs and the standard is that time is less
valuable to some respondents, say, who are retirathemployed, than those having regular
jobs.**In section 5, we will compare the result of tragebkt from stated traveling time from

respondents and standard travel cost from resadvelsed calculation..

(3) Multi-purpose trips

Multi purpose trips have been a hot topic in ti@Mrliterature for a long time. In zonal TCMs, a
trip is usually defined as the residential place totéinget recreational site. This concept is based
on another primary assumption that the trip hay amle purpose or that the most important
purpose of the trip is to visit the recreationaé sh study. However multiple destination trips
seem to be more common in reality. In our survipua 67 % of the respondents reported that
their trips are single purpose trips, while thet &3 % reported that visiting the lake is not the

only purpose. The latter either came to the lal@mbsge they visited relatives or friends in towns

vehicle there if we use the taxi fee which alsdudes profit. But taking into account the harsh theaand therefore
correspondingly higher maintaining fee, it’'s gbitactical if there is no other alternatives avddab

9 For example, one respondent came from Baotolettekte. He claimed only one hour by car while aaotne
stated 2hours .etc. While in the convention cateutawhich use the standard data from the trafficclau of China,
the time span should be two and half hour.

n footnote 10, two and half hour trip as to thsitair who only reports 1 hour is as 1 hour to hineérms of utility.
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close to the lake; or had a business trip from roBrevince nearby; or had a package trip to
several tourist attractions in North China. Thus tine-purpose assumption in the traditional
zonal TCM will lead to either underestimate or @gimate welfare. If we drop respondents who
had multi purpose trips, we will underestimate tdmmsumer surplus since those with multi-

purpose trips have to incur the cost for the toipake and has consumer surplus in terms of the
lake too. On the other hand, if we treat all mplirpose visitors as if single-purpose ones, we
will overestimate the aggregate consumer surplnsesin the case the cost that ought to be
ascribed to the lake visit for these visitors idyopart of the overall cost. In principle the

proportion to be ascribed to the lake visit coutdduite small if the trip has several destinations
beside the lake. Therefore, neither of the two wafytackling the problem of multipurpose trips

is proper.

Researchers have developed several different veaysal with the multipurpose trip. Haspel and
Johnson (1982) share total trip costs among théipteudestinations, and then use a fraction 1/n
of total travel cost as the cost to the target, sitkere n is the number of destination. While
Brown and Plummer (1990) suggest using the margineés as a cost to the recreational site. In
their modeltrip is defined as the trip from the latest departlaeeto the target site for the only

purpose to that site. Their assumption is thatojbtgon to go to the target site doesn't influence

the probability of taking the initial trips to othsites.

Mendelsohn et al (1992) have developed an altematiethod which assumes that each site that
is visited on the way to the target site has ite d@mand function in a demand equations system.
Although this model captures the substitution betwpackages trip and individual site, it entails

demanding requirements upon the survey design wareimot practical in our survey.

In section 5, | will compare the “marginal pricepmoach and the “fraction “approach in our
model. In the “marginal approach”, we treat thevétecost as the cost from the latest departure
place to Lake Wuliangsuhai. For example, consider @sitor who takes a package trip travels
from home to place A, and then from A to the lakke travel cost of visiting the lake is then
defined as the cost of traveling from place A te thke. Both the travel cost en route and the

time cost are calculated according to this debnitiln “fraction approach “, consumer surplus of
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each zone is divided by the average number of geck# for each zone.

(4) Time cost
Aside from the tangible traffic fee for the trimather important cost variable is the opportunity
cost of time. It usually represents a sizable partf the total cost for the trip and thus needs

careful approach. Here we will discuss on-site tand how to measure the time cost.

The first issue is on-site time. Time spent for the includes two parts: time spent on the way
and on site. If on-site time is the same acrossatagéhe difference in time cost among different
visitors is only the time spent on the way. Smilesvousges and McGivney (1983) developed a
model to treat exogenous on-site time. Howeversite-time is endogenous rather than
exogenous in real life; neglecting endogenous tntsne will lead to bias in the final welfare.
McConnell (1992) tried to include endogenous oa-8ihe by putting on-site time in both utility
function and cost function. In our study, on-sited is endogenous and varies across visitors. We

will include both time spent on the way and on-§itee in our model.

Another issue is how to estimate the opportunitgtaof time. Since people’s leisure time
typically has an alternative allocation in the foaihwork time, the opportunity cost of time is
reasonably related to a person's wage to sometekteBecker's household model, individuals
can substitute working time for leisure time at thargin. That is, working time is fully flexible
and individuals can adjust their working time te fhoint that the marginal utility of work equals
that of leisure. According to this approach, thegimal cost of time spent on recreation equals

the wage.

Nevertheless, in the real world, quite a few peopbtek fixed forty hours a week and have a
fixed salary. Thus they cannot in practice tradewark and leisure freely against each other.
Trade-offs between work and leisure are not appliécéo those who don't work either. In order
to solve such problems, a lot research has bees tdogquantify the opportunity cost of time. One
of the most widely used approaches is to base ppertunity cost on the wage rate. For those
who have fixed working schedules, common fractiérthe wage used to value time cost is

typically from one third of the wage to the full g& (Parsons, 2000; Haab and McConnell,
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2002)!? Another approach is put forward by Smith, Desgessand McGivney (1983). They

impute the individual wage rate by regressing tlegevon income and a vector of personal
characteristics. The advantage of this model is ithacludes non-wage earners too. Although
this model is both theoretically and intuitivelyusal, it requires more information about whether
the working time is flexible or not. And more infeation usually means a long questionnaire

which makes it less practical in empirical research

If we are to use a particular fraction of the wage to represent time cost, what percentage of
the wage rate should be used in our specific cad$ePe are two facts that we should pay
attention to. One is that working hours are usufidgd at 40 hours a week in China and most
individuals cannot adjust between working time &ridure time freely by themselves. Another
fact is that a lot of visitors to Lake Wuliangsubag participating in group trips arranged by their
employers. As to companies, they can adjust workimg and leisure time close to margin
during workdays so as to maximize their utiitfherefore, working time is flexible to some
extent in our case, and fraction of wage for tirastés less than 100% but will not be very small.
We will compare the welfare by using full wage ratetime cost and that by using 60% of the

full wage as time cost in our analysis.

(5) Substitute site

Ignoring the presence of substitute sites will aéss to improper valuation of the target site. If
we assume that the cost of visiting different siteglentical, and preferences for visiting these
sites are the same at marginal. The greater théewuof substitute sites, the smaller the social
loss of removing the target site, therefore theelosocial value of it. Omitting substitute sites

may then correspondingly overestimate the socialevaf the target site (Strand, 2004).

However, there is no comparable natural lake neamd within 500km around Lake
Wuliangsuhai in our study. There aadewman-maddakes near by. One is a small and newly
created man-made lake in Wulategiangi which wassHed just this year. Another is in

Yinchuan, a city more than 450 km away from theelakhe third man-made lake is in a park in

2 Here we use hourly wage. Hourly wage is annualrime divided by the number of working hours a yehicivis
usually from 2000 to 2080 (Parson 2000).
13 Here we assume that companies and their empldyeesthe same interest in both leisure and working,
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Hohot, the capital city of Inner Mongolia whichabout 300 km away from the lake. But none of
them can be treated as a comparable substituteake Wuliangsuhai when it comes to the
natural lake. All of the three lakes are man madk laave very limited wildlife watching and

boat sightseeing.

(6) Other specifications

1) One day trips

All the trips in our model are one-day trips. Altlglhh some visitors claimed multi-days trips, all

of them are actually multi- purpose trips sinceythever go back to the lake after one day's trip.
Therefore all these claimed multi-days trips agarded as one-day trip in terms of visiting the

lake in our models.

2) It is only the quantity and the quality of thisit/to Lake Wuliangsuhai that provides utility to
visitors. The travel en route, the travel time amults used to produce the trip itself do not yield

utility.

3.3.1.2 Functional forms in the zonal travel cost model

There are three alternative functional forms thgfiresent realistic alternatives in our case,
namely the linear, semi-log and log-log functiohke functional form difference mentioned here
is mainly for the relation between visitation ratel travel cost variable. Linear function has been
proved poor by related implications, both in terofsthe fit to data and predicting the real
demand function (Strand 1979). A problem with timedr form stems from the assumption that
the marginal utility of lake visits across indivaela is constant. The assumption is usually
inconsistent with data on demand in empirical cxint&enerally speaking, exponential (semi-
log) regression which assumes that marginal utdityake visits is decreasing when visit rate
increases has been proven superior to other ditegaan several applications (Strand, 1979). In
our model, we will compare the regression resudinfrooth semi-log and log-log function. But
we will only use the result from semi-log function the welfare calculation in view of
conservative because the absolute value of coaftiaf travel cost in semi-log function is bigger

than that in log-log function (Strand, 1979). Tlimsumer surplus from semi-log function will be
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smaller than that got from Log-log function. We d@lse semi-log function to calculate consumer
surplus in view conservative when the warfare eaiiom will be put into the cost and benefit

analysis in the final manage and control plan fmregnment

The regression formula are given as follows,

1) Semi-log function

Inv, = 5, + BTG +(B,Incomet+ 5, Age- 5, Genderfs. EQ (3.3.4)

2) Log-log function
Ny, = B, +B,In TG +(B,Income+ 3, Age- B, Genderf; Ed (3.3.5)

TG = mean of total travel cost of zohe

Income = mean of monthly household income of zone
Age = average age of zome

Gender= mean of gender of zome

Edy = average year of education of zane

INTC  =log TG

In TCM model, we only include four social demograplariables. Other behavioral and
attitudinal variables are not included here evemes@f them may be significant at acceptable
level. The reason is that the behavioral variaBlesh as théNovby (number of visits 5 years
before) are correlated with the distance, thathese who live near the lake will visit the lake
more frequently. Therefore, including these vagabmay cause multi co-linearity problem.
While all the attitudinal variables are stated prefice and are more or less correlated with
willingness to pay in CV. Including the stated preihce into TCM with revealed behavior will

lead to bias although we still don’t know to whatemt the bias would be.

Since the visitation rate of each zone is betweean® 1,Inv, will be negative. Although it

doesn’'t seem to have the real meaning at firstoglait does show the correlation between the
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dependent variable and the independent variable.

In our model, gender is a dummy variable whichnsah equals 1 and woman equals 0. Mean of
gender for each zone equals the fraction of maitasis from the zone, and must lie between 0

and 1. The interpretation of the coefficient asatad with gender is that, if the coefficient is

negative, the visit rate of men is less than tHatvemen by the absolute value 5:% .This
explanation of dummy variable in terms of zonalrage can be applied to all the other dummy

variables in our regression.

Perceptions of the lake of the respondents arénohtded in our formal regression of TCM. The

results of log-log models is given in Appendix 3.

3.3.1.3 Formula for calculating Consumer Surplus

(1) Aggregate consumer surplus

According to basic demand theory, the higher traost, the lower visit rate from each zone.

When price goes too high, demand will drop to z@ilwe price at which the visit rate becomes

zero is defined as “choke price”. Choke price (Bdhe intercept of the demand curve and the x
axis in the graph. All the shadow area under theathel curve between choke price and the travel

cost is the net consumer surplus for each zone.

TCi A

Pc

Wi

Figure 2"“Choke price and consumer surplus

¥ Pc in the graph is the choke price where the rdgé equals zero
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In our model,v, is the observed visit rate of each zone. If wetiplyl v, by the population of

each zone, we get exactly the observed numbersits vof each zone. However, we will get

another result of consumer surplus if we use thienated visit ratev. rather than the real visit
rate v, directly from survey. The estimated visit rakés the point located exactly on the curve of

the regression function. The standard assumptiorurdfiased regression implies that the

estimated point and the real visit rate will ovprli& and only if random errog; equals O.

However, both ways of calculating consumer surplgsprincipally correct. The only difference

is influenced by interpretation of error temp. If the error term represents a systematic and

relatively stable difference in preferences betweames and such estimated functional form can
be expected to hold for each zone, using the ewttnasitation rate will be more proper. On the

other hand, if the error terms mainly contain obagon errors iV, or random fluctuations in

the visit rates from one year to another, the datmn of consumer surplus should rather base on
the observed visitation rate.( Strand, 1979) Howewe don’t know which situation could better
count for error term in our case or may be posdiée some part of the error stems from the
systematic ones while others stem from the observatror or random fluctuation. Therefore,
we will use both ways to calculate the consumeplasrand the “true” consumer surplus will lie
between the two results. Figur 3 gives a visualanation to the difference between observed

visitation rate and estimated visitation rate.

TCi

>

Figur 3: Estimated demand curve and real visit rate
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The formula used to calculate consumer surplustchasesemi-log regression is given belbiw.

Cs=N(] f(C(G. ¢ Income, ¥ dy
TG
or

CS — Ni (]2eﬂo+ﬂlTC+ﬂzIncome+ﬁ3Gendqr+ﬁ4Age+[35Educatior)d-l-c

TC;

Simplified version is

r: TC | Gend A Ed i
CS = N( j eﬁowl +Aaincomps iy Gender iy, Agefs Educaln

TG
_ Ni Bo+BTC+B,Income+ 53 Gendet 5, AgefSs Educati n®
I TG
Ni
==Y
B
__V
B

The aggregate consumer surplus in this case is

CSotal = i C$

The estimated consumer surplus is then

Y

CS=——_
TR

Céotal :2 CA$

15 Similar discussion for the formula here can bentbin Strand (1979).
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(2) Separate consumer surpluses

Due to the structure of the semi-log function, tdadéculated choke price for each zone is very
high. This may be reasonable for visitors who cdroen regions far away from the lake, as
many of these are likely to have high incomes aitdmnormal case bear high travel cost to the
site. If we treat locals in the same way as nomlkaotal welfare will be then very likely to be
overestimated. However, decision makers need nabigble and conservative estimation of CS.
Therefore, we arbitrarily divide the entire samplevisitors into two groups, non-locals and
locals. Local visitors are defined as those whe thin 500 km from the lake; while non-locals

are those whose home is more than 500km away tiertake.

One point here is that although we divide visiton® two groups, we still assume that all the
zones, local and non-local, face the same estimaégmdand curves. Only when it comes to
calculating the consumer surplus of locals, demaumdte of locals is assumed to be equal to
linear function (3.3.12) since the demand curvdoohls is truncated and is only one part of

original one'®,

v =5, + BTG (3.3.12)

The linear specification for the local CS is forngenience, but is likely to be a good

approximation when the choke price for locals latreely low.

Formulas used to calculate the two separate setsnsumer surpluses are given below.

1) Formula fomon localsis the same (3.3.6) - (3.3.11).

2) Formula folocalsof each zone is

% In equation (3.3.12), we chose not to include osoeial demographic variables as in equation {3(3688) since
the explanatory power of the linear regressionudiclg social demographic variables was unacceptatly
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B

B
CS=N [ (B+ATQ dTC
TG

(3.3.13)
= —Ni V_'2
20,
Total consumer surplus then is
CSotal = Z C$ (3314)
i=1
For the estimated consumer surplus, the formuklssifollows
- V2
CS=-N— (3.3.15)
25
and
CSu =2 C$ (3.3.16)
i=1
The choke price for the locals now becomes
P, .= B (3.3.17)

choke — ﬂl

where the visit rate of locals drops to zero.

As for the log-log specification, the formulas used in appendix 2.

3.3.2 Log likelihood models in Contingent Valuation Modelling

We will now go to the framework of contingent vaioa model. In this part, we will choose a
probability distribution model that fits our datedt to analyze how social demographic,

behavioral and attitudinal parameters influenc@aadents’ willingness to pay for the improved
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water quality in Lake Wuliangsuhai. Similar modeldiscussed in Bateman et al (2002). And

Day and Mourato (1998) has done a very good imiiinaof the model.

First, we will find a log likelihood model whichté our data best to estimate the distribution of
WTP if the respondents are willing to pay more tkaro for the stated policy and analyze how
the influence of social demographic variables onPAS.

Second, a function to calculate the average WTPheitliscussed.

3.3.2.1 General overview of the probability model

According to whether or not respondents will to par the stated policy, we can divide them
into three categories, respondents with positiveP\Wprotests” who refuse to pay for the stated
policy due to characteristics of the CV exercisel &onsistent zero” who do not want to pay for
the stated policy because it provides no welfar¢hton. Since a random individual can only
belong to one of the groups, the total probablgygsal to 1.The aim of our modeling for WTP is
to find out the distribution of the positive WTP.

We define true willingness to pay of individuals following from this equation:

f(z)=y+¢ (3.3.18)

wheref (z)is a function designed to expresgse WTP, whiley, is the WTP in the sample. We

define

Y =¥ (X) =B+ Bix+ B, %+ B, X%. (3.3.19)

x is parameter that affects willingness to pay idilg social demographic, attitudinal and

behavioral variables. Equation (3.3.19) impliest thaTP is affected by different background
variables of individuals.
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& is the random component of the model representiexplained characteristics of utility. It is

assumed to obey the normal distribution with mezn and standard deviation

In our model, we specify equation (3.3.19) as fottf

Y, ::80+181|nin00m?+,82 noy yﬂ'ﬂs nOigrOUﬂﬂ4 genp&rﬂs QWG ieﬂlﬁ? encam
+ [,Perl+ B, Per2+ B, Per3+ 5., Perd+ 3., Pers 3, Pel6

(3.3.20)

Where

Inincome = log monthly household income of individual
novoyf = Number of visits to the Lake Wuliangsuhai istléive years.
noigroup = Number of people traveling in the same groumdsiduali.

enconcerf =Environment concern indicating variable (dumtfy)

Perl =Perception of lake water quality. (Dummy: cleansdt clean=0)
Per2 =Perception of lake water smell. (Dummy: disagreeabtell=1; not=0)
Per3 =Perception of lake surrounding area. (Dummy: ckeahwell maintained=1; not=0)
Per4 =Enjoy boat sightseeing (Dummy, enjoy=1; not=0)
Per5 =Enjoy bird watching (Dummy, enjoy=1; not=0)
Per6 =Will visit the lake more often if the water qualitpyproves (Dummy,
Will =1; not=0)

gender,ageand edy are gender, age , and years of education of icalali

Here we include all the behavioral and attitudivadiables in addition to incoméntome¢ and
noigroup Attitudinal variables are adopted in order tot t® correlation between the stated
preference and the WTP while the behavioral vaemtdre used to test whether there is any

correlation between revealed preference and the Wir&ddition, the variablaoigroupis used

" Here we usénincomerather tharincomedue to the decreasing marginal utility of incomeconomic theory.
18 Definition detail ofenconcerrhas been discussed earlier.
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to test whether there is any free rider problenstexiHowever, we will not include the last six

attitudinal variablesPer1to Per6 when we calculate median positive WTP in the |agation.

In a dichotomous choice question, given a vhlutghe answer of respondent i will be

Yes iff £ ®b (3.3.21)
No iff g xh -
That is

Yes if&=h -y (3.3.22)
No if & <h-y -

Wheng, is assumed to follow a normal distribution with aneof ;7and standard deviatioer,

we get the probabilities of “yes” and “no” answertgial to

Priveg= Pre = b y)= -0 A1)

o (3.3.23)
Pr(No)= Prg; < - y)=o X))
o
Where (3.3.23) is the cumulative normal distribntio
We can then derive the cumulative density functibthe probability distribution:
F(Z;adz,p)=¢(f(zi)_y()'()) (3.3.24)
o

As to the distribution of true WTR (z), the normal distribution, is one of the most comigo

used distributions in statistics studies. Howevack of any restriction, thus in particular

allowing for negative values of independent vaeabithe normal distribution is not suitable for
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our case where the willingness to pay is alwayatgrehan or equal to zero. On the country, the
log-normal distribution excludes negative valuesdefinition and is a better distribution than

standard normal distribution. However, sintéz)is the true WTP and is actually unknown. We

have to the use Box-Cox transformation in ordefirtd the better fit distribution. The Box-Cox

transformation is given by

A

z1
T: f(y (X)) +& (3.3.25)

whered is a parameter estimated in the Box-Cox transfaonat
If Aequals 1, the distribution of true WTP values fatoa normal distribution, while il equals

0, a log linear function with log-normal distriboii is better in interpreting the true WTP.

However, although log normal distribution managesi¢al with positive WTP, it does neglect
the zero WTP. Therefore, a model with a spike rgméng the probability of a value of zero will
be used in our study together with the log likeitilomodel of positive WTP. However, the

probability of zero WTP is assumed not to be infleed by other variables in our model.

The specific mixed model is given beldl

e P ifWTP= 3396
@372, 1 o @740, WTP> (3:3:20

F(.) = Cumulative density function which indicatée tprobability of household willingness to

pay that is equal toor less.

¥ The mixed model mentioned here doesn't exclud&\ti® exceeding household income (or the certain
percentage of household income). Therefore, a atedcmodel with adjustment which scales up proliglaif
observing a positive WTP less than income limibte is a improved version for the model mentioned hBut
since the proportion of outliers whose WTP excdedincome limit is very low and only accounts 1.5@#the total
population if we set the income limits at 5% of ygancome. So in later analysis, we simply disctrese 8
observations in this regression model and chogselzability model that best fits the rest of thenpée. Admittedly,
trimming the tails of distribution by deleting detls will lead to dropping people who have highues and
disenfranchise those who have the most to losethlubias here is relatively small concerning the percentage of
outliers.
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Figur 4 gives the probability density function off® with log normal distribution and spike.

Spike distribution

[

Log normal distribution

Probability of observing WTP

0 a WTP

Figur 4: The probability density of WTP with log normal distribution and spike

3.3.2.2 Log likelihood model with double-bounded data

The aim of our analysis of CV model is to estimdwew background characteristics of
respondents affect their WTP and to calculate tleeage WTP. The height of the spike in Figur
4 is the probability of WTP consistent zero. Welwieglect effects of social demographic
variables on the spike at zero and simply assuethie probability of zero WTP doesn’t vary
across population and is the same in all populat@ur focus is to choose a best fit distribution
for positive WTP and to analyze how it is influeddey different parameters. The mean WTP is

related to specific distribution function of aveeggpsitive WTP and the height of spike.
In the field work, respondents were presented witpayment card with a list of suggested

possible values rather than just one dichotomowestepn for WTP. The up bidding game is

among those who willing to pay for the stated pole&cshown in Figure 5. Those who will to pay
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for the stated policy means that they reply “yasthe question that whether they are willing to

pay for the lake improvement or not.

Figure 5: Procedure of up-bidding in survey

bI
Yes No
bz bh=5I=0
Yes No
b3 bh=bZ
bBi=b1
Yes :
bn
No
Bh=bn
bi=bin-1)

b, is the initial bid which equals the present piicevisit the lake given that the respondent will
to pay for the stated policy.
b, = =0, that is his WTP will be regarded as consistetg\atl zero if he rejects the initial bid,

wherely is the lower bound of bid level arg]is the higher bound of bid level.

b, =b, and b= bif respondents say “yes” lpand “no” to b,.

b, =b, andh =k, if respondents say “yes” to all bids that are seradr equal td,_, but “no”
to b,

Whereh <h, <---<h_,<}h.
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According to the bidding process given above, eashondent ends up with a valigeto which
the answer is “no”. While the value that he givies last “yes” ishy. This implies that the true

WTP of the respondent is between a lower bognand an upper boury.

Thus the probability function of WTP, between tipper and lower bound, is given as

Pria <y < )= F(R:a0% ,0)- F(b; a0 p)=® ¢ (b"); Y5 ) (f(b); X)) (33.27)

According to the probability function, we build upg likelihood function with Box-Cox

transformation

b. -1 b1
logL =log(® (=== ¥ (X)) /0)= @ (— =y (x))/7)) (3.3.28)

If =1, the log likelihood model becomes

logL =log(® (®, - ¥ (x))/o)-®((b - y(¥))/0)) (3.3.29)
If 1=0, the log likelihood model follows the log normatistribution

logL =log(® ((In(, )~ y; (% ))/a)= @ ((In(R)- y(x))/0)) (3.3.30)

The final estimation ofl, o and coefficients of different social demographasiables will be

discussed in detail in section 5.

3.3.2.3 Average willingness to pay

The function used to calculate the total averagd?\WsIgiven below
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Average WTR=  Probability of positive WFP Aveeagositive WTI (3.3.31)

Where
Probability of positive WTR 1- p
Average positive WT® media WTFE°

The total willingness to pay for the stated polieyound by multiplying the average WTP in the
sample by the annual visitation to the lake. Heeeassume that the sample in the period of field

work is representative of all annual visitors te take.

20 The function of media WTP is highly sensitive he distribution. Therefore, we will specify the @tion for
media WTP after the distribution is determined.
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4 Description of fieldwork, survey design and survey
results

4.1 Description of fieldwork

The field work was conducted during the peridBi#ugust to 1 September, 2004 in Lake
Wuliangsuhai. During the first four days of thisripd, from 19" August to 2% August, a pilot
survey was carried out based on an initial questior for the purpose of making it more
efficient and easier to understand. And severahgés were made in the survey mechanism
according to the problems in pilot survey. The mahmange was in the payment vehicle.
Individual taxes are still rather unfamiliar to mgeople in China who do not have their own
businesses. The price of visiting the lake in trenfof a boating and/or entry fee is more direct
and easier for respondents to grasp. The paymaéntleas thus changed from additional income
tax to the summary of boating fee and entry feeadidition, we found that there was no
comparable lake scenery in the vicinity of the Lakeliangsuhai. Therefore single-site TCM

model is used in final analysis.

The final survey started on 25ugust and ended on “12September 2004. On-site personal
interviews were used to ensure a sufficiently higbspondent rate and to avoid
misunderstandings and unclear features of the gunechanism. The respondents were chosen
among those who visited the lake during the penbdurvey time. A total number of 525
respondents were interviewed during the final suriféey were intercepted either after finishing
their trips to the lake and in the process of legyr in the middle of their visit. All questions
were presented to respondents orally, rather tloamgite them the questionnaire and let
themselves fill it out. Further explanations wereeg by interviewers to clarify the purpose of
the question which is both time saving and misustdaeding minimizing. A card showing
alternatives was used for registering householdnme Up-bid payment card was adopted to
elicit WTP of the respondents for the lake aftestoeation. With the help of boat drivers and

officers near the dock, most of the visitors coapest quite well.
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The statistical program for handling the data iSA®A 8. Microsoft Word, Excel and

Openoffice6.0 were also used in the data processayg.

4.2 Survey design

4.2.1 General overview

Since we will combine two valuation methods, TCMda@V, the questionnaire used in the
survey includes questions concerning both revealederence and stated preference. The

questionnaire is given in Appendix 1..

The questionnaire is divided into four parts. The part elicits information concerning TCM.
Questions in this part is mainly to elicit the paeders need in the single site TCM model, such
as the residential place of respondents, time dp@hton the way and on site, and stated expense
etc. The second and the third part are CV questignish include attitudinal questions and WTP
questions. The last part of the questionnaire stmsif social demographic questions which are
shared by both TCM and CV.

We will focus on more about the rationale for thé i@ our survey design since stated preference
is more sensitive to design of questionnaire thazm revealed preference. Therefore, survey

design is very important in CV to elicit real WTPtbe respondents for the target policy.

4.2.2 Survey design for Contingent Valuation

Questions concerning CV in our questionnaire maimjude three parts
- WTP questions
- Attitudinal questions

- Social demographic questions
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The main purpose of attitudinal questions is tdeadl information on respondents’ attitude
towards the water quality and lake activities wtstecial demographic questions are to gather
information about social — economic characteristiceespondents.

WTP questions are the core of CV since it is useglitit the willingness to pay for the improved
water quality in the lake after restoration. In seenario before the WTP questions, the present
condition of the lake and the previous state ofl#ke in twenty years ago were presented to the
respondents. Then, three main source of pollutias given as the main reason for deterioration
of water quality. Specific description of future nclition of the improved lake was given
afterwards. Great care was taken to create a tieafigure scenario to respondents. Each
respondent was then presented a future blueprittedake in which they could swim, go fishing
and have better boat sightseeing, bird watching tandst facilities. Respondents were also
informed of the result if no action was done toldidee. Three different actions were presented in
Table2.

Table 2 Optional actions to be taken, indicated in the swey

No. Actions

1 Industry and cities invest in wastewater treatme@void bad smelling water, alloy
swimming and fishing in 10 years

<

2 Fish Farm company buy water from the Yellow Riven@nission to maintain lake
level
3 Fish Farm company dredge channels and cutting tescls around lake to ensure

continued boating

After respondents were clear about difference betweirrent and future conditions of the lake,
they were told which role they should play in thkd restoration together with the payment from

industry and local government.
Up-ward bidding payment card was used to elicit WTiRe sum of entrance fee and boating fee

was used as payment vehicle. The upward payment was carried out by bidding up by

interviewer while the respondents themselves cowldsee the payment card to minimize the
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strategic behavior. The respondent will answer ™yktheir WTP was higher than the amount
presented and “no” if it was lower. The benchmaikewas set at the sum of the current entry

and boating fee to reduce the anchor bias.

In order to distinguish those who simply refusepéy for the restoration of the lake and those
whose WTP is zero, respondents were asked whdtbgmiere willing to pay a higher price than
their current price 28 yuan, the sum of presemydee and boating fee, for the improvement of
local amenities before the bidding game was staiftedse who refused to pay the present price
were regarded as “protests”. The reason is thatyemee who came to the lake has to pay 28
yuan for the lake with current condition and thigegtion make respondents clear whether they
were willing to pay for the improvement or not. Té®re those whose WTP for the
improvement is 0, will reply “yes” to this questioft the same time, reasons for not willing to
pay for the improvement is required to make sua tfiose who answer “no” are real “protests”.
We thus feel that we are able to distinguish betwese with “true” zero WTP and those who

refuse to pay, from the answer to this specialkigieed question with high degree of certainty,.

If the respondents agree to pay for the improveroétite lake, they will be guided to an upward
bidding game and the bidding game uses paymentstendn in Table 3. As mentioned earlier,
those who say “yes” to this entry but “no” to thexhupper price will be considered to have zero
WTP. And those whose WTP were greater than zetdoewd in the price where they refused to
pay. Thus, we get a range of their willingness @9.(R,,., P P,

ower upper) .

oper 1S the upper interval

which was censored at the maximum bid on the bgldame. AndR, is the lower interval

which corresponds to the last “yes” answer. Siteettue WTP lies somewhere in between, the

data is treated as interval data.
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Table 3: Upward bidding payment card used in the swey

Would you still visit the lake if the fee was..? (BECK AMOUNTS STARTING FROM LOWEST)

_ 8+20=28 RMB
_ 11+25=36 RMB
_ 14+30=44 RMB
__17+35=52 RMB
_20+40=60 RMB
__25+50=75 RMB
__30+70=100 RMB
__ 50+100=150RMB

___more.(Please specify)

4.3 Results for survey parameters
In this section, we will provide the result summafymain survey parameters.
4.3.1 Social demographic characteristic

The following tables and figures present a summafy selected social demographic
characteristic. They illustrate the distribution aje, gender, household monthly income and
education respectivelyrigure 6 shows that average age of the sampleuigdrd0 years old and
Figure 7 illustrates that 72.38% of them are meroragnthe 525 respondents. What's more,
Figure 8 tells that the mean of monthly househotmbime is 4242 yuan while the media is 2500

yuan. And Figure 9 shows that more than half redpots have education as bachelor.
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Figure 6: Distribution of age
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Figure 7: Distribution of gender
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Figure 8: Distribution of household monthly income
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Figure 9: Distribution of education

Distribution of education
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4.3.2 Attitudinal perception towards the lake quality

Table 4 illustrates a list of distribution of difest attitudinal variables. Only 38.67% of the
respondents agree that the water in the lake i clear, while 40.95% of all the respondents
think that the lake has a disagreeable smell. ithgies that although most of the respondents
agree that lake water is quite poor, they dontikht is “too bad” such that water would have a
disagreeable smell. At the same time, 61.33% o¥Vi$itors are satisfied with the environment in

the surrounding area of the lake.

Most visitors state that they enjoy the boat sighitsg and the bird watching on the lake and

agrees that they will visit lake more frequentlyhié water quality becomes better.
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Table 4: Attitudinal distribution

Lake water is clean (%)

Agree 38.67

Disagree 61.33
Water has disagreeable smell

Agree 40.95

Disagree 59.05
Surrounding area is clean

Agree 61.33

Disagree 38.67
Enjoy boat sightseeing

Agree 95.05

Disagree 4.95
Enjoy bird watching

Agree 98.10

Disagree 1.90
Willing to visit the lake more frequently if the water quality is improved

Wiill 96.38

Will not 3.62

4.3.3 Behavioral characteristics

One variable specially designed in our case isrenmental concerning variabler(concern)lt
is a dummy variable which equals 1 if respondeht®se C or D and 0 if they choose A or B to

the following multiple choice in Table 5.
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Table 5: Question forEnconcern

If you go to a tourist attraction that is extremelydirty, what will you do then?
A Complain and decide never to come back

B Throw rubbish every where

C Keep the nature tidy and keep it as nature

D Become a member of environmental organizationaatvibcates others to protect nature

The definition of environmental concern in our @xttis that one feels personally responsible for
the environment where he goes. Thus, those whoechAosr B are assumed to be not much
concerned for the environment, while those who el®®r D are regarded to be more concerned

about the environment. Figure 10 is the distributtbenconcerrvariable

Figure 11 and Figure 12 describe the familiaritythedf visitors to Lake Wuliangsuhai. Figure 11
shows that almost 40% visitors never had beenad #ke Wuliangsuhai before. While Figure 12
illustrates the distribution of the number of \gsib the Lake in the last five years among those

who had been to the lake.

Figure 13, Figure 14, and Figure 15 describe thstridution of residential place for all the
respondents, multi-destination trip against onlgtuation trip and distribution of lake activities
respectively. While most respondents only spenddayein Lake Wuliangsuhai, more than 32%

have multiple purposes with the trip to the lake.

Until now, “Boating” and “Enjoy the lake by lakeaie” are the two most important activities for
visitors while the “Bird watching on Bird Islandhd “Bird and fish museum” occupies less time
of the visitors for the trip to the lake. The latteay be due to the fact that the bird island Hasn’
been finished yet, and the museum has not beernatatbfor a long time.
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Figure 10: Distribution of enconcern
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Figure 11:Distribution of whether visit the lake or not
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Figure 12: Distribution of number of visits to theLake in last five years
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Total Number of visits: 226
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Figure 13: Distribution of residential place
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Figure 14: Distribution of multi-purpose trip or si ngle purpose trip
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Figure 15:Distribution of lake activities
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4.3.4 Willingness to pay

Table 6 is the summary of willingness to pay in sample. The valid sample size in total is 525
and the response rate is 100% due to the on-siplse. Among all valid interviews, only
1.14% of them stated that they refused to payhferimprovement of the lake; these are treated as
protest bidders in the table. Low protest rate tene be viewed as a strength of the survey
although we cannot rule out one possibility thaheagespondents might give incorrect responses.
This is a bias imbedded in the on-site samplinggdare and we will not comment more on this
in the following discussion. The percentage of oeglents with consistent zero WTP counts for
6.29%, while 92.57% of the respondents who repopesitive WTP. Compare to many other
relevant studies, the percentage of zero WTP ircase is very low. However, it seems clear that
not all those who stated a positive WTP expreskeit true valuation. In particular, some may
state an amount of WTP that exceeds their abiitpdy concerning their income. We treat the
respondents who stated WTP in excess of 5% of tmmisonal yearly income as “outliers”.

“Outliers” are those whose WTP is overstate@herefore we divided those with positive WTP

2L Here we assume that the family size is three wisichost common case in China. Thus personal y&szbme
equals the yearly household income divided by three
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into two categories. One is outliers and anotheruth tellers .In our regression and sensitivity

analyses we exclude the outliers and consistentzer

Table 6: Summary of WTP

Numhber Fercentage
WTP protests & 1,14%
WTF consistent outliers g 1,52%
WTF consistent zeros 34 B,289%
WTP coding errorfmissing a a
Total sample size 624
Sample reponse rates 100,00%
WTP =0 486 2 67%
WTP =0 a3 B,29%
WTP protests & 1,14%
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5 Model Estimation and regression results

5.1 Expected relation between the dependent and independent variables in TCM

Table 7 illustrates the expected sign of sociahpeeters used in single site zonal TCM.

Table 7: Expected sign of the coefficients in the odel

visit rate
household income +
Gender +
Age -/+
Education +

This table is based on principles from economiothend shows that higher income leads to
higher demand for a normal good. However, the matgiemand decreases as income rises.
Gender and education are expected to be positnaiselated with the visit rate. That is, the
higher the education of respondents, the greatdeqance for nature, and the older the person,
the less tendency there will be to tra¥aHowever, the sign of gender can be either negative
positive.

In the following table, we present the estimatephsiof different parameters.

5.2 Results for single site zonal TCM model

5.2.1 General review of result

In Table 8, there are 4 different models accordmthe different definition of time cost and the
trip. There are 43 different zones and 5 explayat@riables in each model and all the four
models here are based on semi-log function and tbsilts will be used in calculating consumer

surplug®. Different models are located in different coluamd the coefficients of variables are in

%2 The expected sign of age and education are mdes®based on common sense.

23 We only focus on the semi-log model even log-laggel has better acR2 . There are two reasons concerning
this: 1) coeffients of travel cost in the semi-togdels are generally larger than those in the éggrhodels which
means a smaller consumer surplus derived fromaitmeefr. Thus it's better to use the consumer surdphised on the
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corresponding lines with the variable name listtoa left column. Further reason and discussion

for log-log function are given in Appendix 3.

Table 8:Results of TCM: semi-log regressions

Ln (visitrate) Model 1 Model 2 Model 3 Model 4
Totalcost Coefficient | 0.0004161***
t-value -3,76
Totalcost2 Coefficient 0.0004595***
t-value -3,77
totalcost(claimed) Coefficient -0.0004443*
t-value -2,05
totalcost(oneaim) Coefficient -0,0003493
t-value -0,46
Householdmonthlyincome | Coefficient | -0.0000836** | -0.0000817** | -0,0000306 | -0.0000883*
t-value -2,15 -2,10 -0,59 -1,94
Gender Coefficient| -0,7847271 | -0,7980202 | -1,5264250 | -2.00128*
t-value -0,77 -0,78 -1,38 -1,75
Age Coefficient| 0.05189905* | 0,0530175 | -0,0135118 | 0,0042581
t-value 1,65 1,68 -0,41 0,13
Education Coefficient| 0,0083529 0,0308323 | -0,0411775 | -0,1044487
t-value 0,10 0,36 -0,45 -1,13
Constent Coefficient | -12.92549*** | -13.26425*** | -9,721133*** | -9,137181***
t-value -6,52 -6,54 -5,01 -4,45
Adj-R2 0,3240 0,3244 0,1610 0,0708
F F(5,37)=5,03 | F(5,37)=5,03 | F(5,37)=2,61 | F(5,37)=1,64
Sample size 43 43 43 43

*** Significant level:1% ** Significant level:5% *®ynificant level:10%

In the first three models, the definition of trip from respondents’ residential place to Lake
Wuliangsuhai which means we neglect multipurpoges and assume that all the visitors in our
sample only have one aim that is to enjoy the la¥eile the starting point of the trip in Model 4
is defined as the latest departure place to the lak

Another main difference among these four modethasway to calculate the time cost. Model 2
uses 60% of the hourly wage as the opportunity cbitme while the other three use 100 % of

hourly wage as time cost. In Model 1, 3 and 4, weuae that all trips are arranged by the

former in views of conservative when it comes t® decision making. 2) There is some at odds imekelts of
consumer surplus in log-log models .Two of themolbee negative which is not reasonable. This mayugetd the
functional problem of log-log models.
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company or those who have the 100% flexible workinge. While in model 2, we assume that

working time may not fully flexible and only adja$ie to a certain extefit

5.2.2 Detail discussion of coefficient of different parameters

1. The coefficient of travel cost

1) In Table 8, the coefficients of travel cost Ihthe four models are negative which means that
the higher the cost is for the trip, the lowerhs Wisit rate. This is consistent with expectatjons
and is a necessary condition for the TCM modelgwvdid. However price of the trip here is not
very sensitive to the demand, visit rate, comparhat in the log-log models in Appendix 3. For
example, in Model 1, the coefficient of travel castonly -0.0004161 which indicates that one
unit increase in the total travel cost of the ta@ssociated with only 0.04161% decrease in the

visit rate.

Our assumption in Model 4 is that previous tripgha package trip don't influence the trip to
Wuliangsuhai. However, the explanatory power ofdbefficient of travel cost which treats each
trip as it is from the latest departure place ig/Mew. In Model 3 which is with claimed travel
cost, the travel cost variable is negatively catiedd with the visit rate at significant level Oltl.
indicates that visitors aware of the cost of tniyg &he revealed behavior are therefore consistent
with their awareness at least to some extent, whéensignificant result in Model 4 shows that

the multi-purpose cannot be neglected.

Figure 16 and Figure 17 illustrate the relationship between the visit sated the travel cost

based on 100% wage rate time cost and 60% wagémetecost respectively. The scattered dots

24 Even the trip organized by the company who careemough possibility to make the utility of leiswaned
working equal at margin, they can only make thiandge freely during weekdays which means trips taten
weekends will have less opportunity cost than 100%.

% |n all the three graphs here, log visit rate iglmnx-axis and travel cost with different time ttisson y-axis. Since
the visit rate for each zone is very small and leetwO and 1.Therefore the log visit rate is negativd most of
them between -16 and -8. However, even the abseélte of the visit rate becomes negative, theetation
between the visit rate and the travel cost will m@tchanged by logarism. Thus, even the numbeh®r-bixis

doesn’t seem to consist with common sense, it divesthe visual correlation between these two dem
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in each graph are the points from the data whigestnooth curve in two graphs is based on the
predicted visit rate from the semi-log function.

Figure 16: Relationship between visit rates and treel cost with 100% wage rate time cost
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Figure 17: Relationship between visit rates and travel costith 60% wage rate time cost

10000 15000
Il Il

Travel cost ( 60% wage time cost )
5000
Il

0
I

-12
In (visit rate )

® totalcost2 predicted totalcost2

2) The coefficient of the travel cost at full wagge time cost is smaller than that at 60% wage
rate time cost in absolute value, which imply tthegt visit rate is less sensitive if we use the full

time cost than the 60% wage as time édst.

%5 This may also be the result of using the saméatish rate from sample in the two regressions tvisca reason
mentioned later.
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In Figure 18, we put the regression curve of twitedent travel costs together.

Figure 18: Comparison between the curves with fuland 60% wage rate time cost
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We find out that the curves with two different oppity costs differ little when the travel cost
was very low and the visit rate become higher if wge the full wage rate as time cost. The

difference is due to the definition of the timetcos

Increasing by one unit the travel cost with thd fuhge time cost is associated with less
reduction in the visit rate, than that in the cas80% time cost. Thus in the graph, the consumer
surplus for the full wage time cost is larger thiaat for 60% wage time cost. As a result we may
over estimate the total consumer surplus if wethsefull wage rate as opportunity cost, when
the correct opportunity cost is 60% of the wage.ras most employees in China cannot adjust
their working time much at the margin, and even¢bmpany who organized the trip to Lake
Wuliangsuhai in our survey cannot adjust their timoretrip on weekends, 60% wage rate would
appear to be an appropriate approximation of rae bpportunity cost, and will be used for our

final welfare calculations.

2. The coefficient of monthly household income

The coefficients of the monthly household incomailinthe four models are negative although
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the effect of income on the demand is quite snidie negative relation between household
income and the visit rate indicates that the mcerne of visitors the less visits they incur in our
model. Given that there is no multi correlationviEn income and travel cost, one explanation
for the negative relation is that the visit to thke is an inferior good which means that, among
visitors to Lake Wuliangsuhai, visitors with relaly low incomes dominate. This may because
of the poor quality of lake water and tourist fak. Therefore, the current lake does not cater t

high-income households. Those who have higher iecaould choose to visit other recreational

sites which have better quality of environment antenities.

Another reason is given below if we still regard take as a normal good. The household income
has two effects, substitution effect and a “commetary effect”. On one hand, the
complementary effect which is the direct influeméencome on the visit rate means that higher
income of the family more visits they will take tioe lake. On the other hand, the substitution
effect stems from the impact of income on travedtcdhe total cost of the trip contains two
factors, round trip travel cost and time cost. Thiger is correlated with income. The more
income one has the higher opportunity cost of tragevhich lead to the lower visit rate. Thus,
the final sign of the coefficient of household ine® depends on the weight of the two effects. If
the substitution effect outweighs the “complementeffect”, the sign of the coefficient will

become negative.

3. Age

The coefficients with respect to age in all modale positive, which is opposite to our
expectation that older people go traveling less. €planation for this phenomenon is that elder
people would like to go to more peaceful place mipye the nature like Lake Wuliangsuhai.
However, the explanatory power of most models ry \@wv and we can't reject zero hypothesis

except Model 1.

4. Other discussion
Coefficient of gender variable is significant onfywe regard the trip as a one-purpose trip in
Model 4. Since gender is a dummy variable in atingtion where 0 stands for women and 1

for men, the negative coefficient implies that ngento the lake less frequently than women. But
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the explaining power is low in most models, too.

Coefficient of education is not significant in d@he models thus we can't reject the zero
hypothesis at any acceptable level. Thus we camasghat education doesn't affect the visit rate

very much at least from our sample.

5.3 Results for the CV model
5.3.1 Distribution of population of WTP

5.3.1.1 Distribution of mean WTP

Figure 19 and Figure 20 present the distributiomefn positive WT# of the double bounded
data with spike and without spike respectively. Bof them skew to the right. Therefore, log
normal may be a better fit distribution in our castowever, the final decision of which

distribution should be used in the regression migielft to Box-Cox transformation.

Figure 19 Distribution of mean of WTP with spike
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Figure 20: Distribution of mean of WTP without spike
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5.3.1.2 Estimation of distribution of positive WTP

As shown earlier, the true distribution of positiVeTP can follow a number of different
distributions. The most common ones are the noandl lognormal. Since we don’t know the
true distribution until now, we will use a more geal function which can nest both of the two
distributions, that is the Box-Cox transformatidfqgation 3.3.28). Box-Cox transformation is
usually used to convert data to a normal distrdutivhen estimated functional form has poor
fits. When! equals 1, the Box-Cox model in (3.3.28) collaps#s the linear specification in
(3.3.29) while the original model becomes log linegquation (3.3.30) ifl .equals 0. Therefore,
from the result of Box-Cox transformation, we cdoase a distribution that is closer to the true

distribution.

5.3.1.3 Expected signs of parameters

Table 9gives the expected sign of coefficients for différeocial-demographic and attitudinal

parameters in the log likelihood model.
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Table 9: Expected sign of independent variables i@V

Expected sign of coefficient

Lnincome +
Nov5yf +

Noigroup +/-

gender +/-

age +/-
edu +
enconcern +
Perl -
Per2 +
Per3 -
Per4 +
Per5 +
Per6 +

Inincome Since the Lake Wuliangsuhai in the future with ioygd water quality can be

regarded as a normal good even though the prezlemtappear to be an inferior good, higher
income would imply higher willingness to pay fokéarestoration. However, the increase in the
income will lead to less increase in the WTP. Tikatthe marginal WTP is decreasing. Therefore

log incomeis used here.

Novsyf: The number of visits to the lake in the last fixgars indicates the familiarity of the
respondents to the lake. Therefore, we expectedtiigamore familiar to the lake the more
willingness to pay for the restoration and improeamsince those who went to the lake more

frequently will be more aware of the environmerdglpem than those who didn't.
Noigroup: The sign of the coefficient is uncertalh.noigroupis positively correlated with the

WTP, there may exist “free rider”, the more peojpéerel in the same group the less individual

wants to pay for the improvement.
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Gender and ageThe expected sign of coefficients of these twoaldes can be either positive

or negative.

Edu: Education is another important social demograpladable in our model. We expect
respondents with more education will concern md@uathe long run interest like environment,

therefore will to pay more for the lake improvement

Enconcern: This dummy variable is a variable to show thetrefship between attitudes toward
environment and WTP. We expect that those who ame raware of environment will to pay

more than those who are not.

Perl, Per2 and Per3These three variables all concerns about thai@étito the water quality.
Generally, we expect that those who are not awktleeopollution problem in the lake are likely

to pay less than those who are aware of this.

Per4 and Per5:These two variables concerns the attitude to tke dativities, boating and bird
watching. Those who like boating and bird watchang expected to pay more than those who are

not interested in these activities.

Per 6: This variable reports the possible visits of regfmns in the futureThose who express
the possibility to visit the lake again after reatmn are expected to pay more for the

improvement.

5.3.1.4 Results of the log-likelihood models

First, we regress the full equation (3.3.28) wipledfication ofy, in (3.3.20). The result is

shown in Table 10.
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Table 10: The Box-Cox transformation

Nurber of obs = 478 wal d chi 2(13) = 5.32
Log likelihood = -960.3474 Prob > chi 2 = 0.9674
Coefi ci ent St andard Error z-statistic
I ni ncone . 0035955 . 0016591 2.17**
nov5yf . 000343 . 0002465 1.39
noi gr oup - . 000087 . 000062 -1.40
gender . 0020526 . 0014052 1. 46
age - . 0000583 . 0000505 -1.15
edu . 0000679 . 0001713 0.40
enconcern . 0031772 . 0017055 1. 86*
perl - . 0005127 . 0011221 -0. 46
per 2 . 0004913 . 0007968 0. 62
per 3 - . 0002109 . 0010909 -0.19
per4 - . 0009009 . 0022712 -0. 40
per5 -.0017351 . 0040304 -0.43
per 6 - . 002194 . 0030375 -0.72
_cons 1. 079536 . 1035139 10. 43***
g . 0106163 . 0044198 2.40*%*
A -. 8775003 . 1010461 -8.68%**

***. Significant at 1%. ** Significant at 5%. * fgnificant at 10%.
However, the explanatory power of the whole modeldry low since the p-value ohi2 is not
significant at any acceptable level. Therefore, wannot reasonably use the Box-Cox

transformation for predicting the distribution afgitive WTP in our case

Fortunately, since the normal and log-normal dstiions are the most commonly applied

distributions in estimating WTP, we will use thés® distributions respectively to estimate the
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double bounded log likelihood model. The resultegfiation (3.3.29) and (3.3.30) are given in
Table 11 and Table 12.

Both of the two models are significant at 1% le&tnerally speaking, in log likelihood models,

the larger the probability of the output, the betitmess is the model. As reported below, the log
likelihood given in the log normal distributionlerger than that in the normal distribution. Thus,
we can conclude that the log normal distributiom idistribution that fits better for the positive

WTP in our data

Table 11: Results of the normal distribution

Nunmber of obs = 478 wald chi2(13) = 38.04
Log likelihood = -1138.0181 Prob > chi2 = 0. 0003
Coefi ci ent Standard Error z-statistic
I ni ncone 9. 496429 2. 155486 4, 41***
nov5yf . 9901443 . 5918737 1.67*
noi gr oup -.1992419 . 1493718 -1.33
gender 5. 16658 3. 305631 1.56
age -.1739642 . 1294782 -1.34
edu . 022439 . 4977346 0. 05
enconcern 6. 956521 3. 297067 2.11**
perl -1. 499075 3. 235599 -0.46
per 2 -. 0864319 2.296779 -0.04
per 3 -. 7412802 3.192974 -0.23
per 4 -1.812127 6. 608954 -0. 27
per5 -9. 642889 11. 67483 -0.83
per6 -4.637929 8. 600581 -0.54
_cons 3.514885 25. 24054 0.14
g 31. 25808 1. 0935 28. 59***
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Table 12: Results of Log normal distribution

Nunber of obs = 478 Wal d chi2 (13) = 45.97
Log likelihood = -999. 88619 Prob > chi 2 = 0. 0000
Coef fi ci ent St andard Error z-statstic
| ni ncone . 1354305 . 0285195 4, 75***
nov5yf . 0134953 . 0078139 1.73*
noi gr oup - . 003082 . 0019761 -1.56
gender .074724 . 0437321 1.71*
age - . 002294 . 0017144 -1.34
edu . 0015441 . 0065815 0. 23
enconcern . 1096695 . 0436361 2.51**
perl - . 020493 . 0427656 -0.48
per 2 . 0104274 . 0302658 0.34
per 3 - . 009417 . 0422292 -0.22
per 4 - . 0287026 . 087275 -0.33
per5 - .102766 . 1539374 -0. 67
per6 - .0762543 .1131804 -0.67
_cons 3.14516 . 3331881 9. 44***
g . 412972 . 0140956 29. 30***

5.3.2 Sensitivity analysis
In this section we will compare the expected sifjcaefficient of different variables with the

result from log-likelihood function to estimate tetect of these variables.

- As expected, WTP and household monthly income astipely correlated at 1%
significant level. 1% increase in household incomik lead to 0.135% increase in the

willingness to pay for the improvement of lake.
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- The more familiar respondents are with the lakes khgher is their WTP for the

improvement, and the effect is significant at lel/@%s.

- The dummy variable for gender is positive in the RMUnction. It implies that men are

willing to pay more than women, although the difgce is small.

- Those who expressed more awareness of environmkimiay more than those with less

awareness although the absolute value of the diftar is small in this case as well.

- Age, edu, noigroupnd all the attitudinal and perceptional varialdes not significant at
any acceptable level. In addition the sign of doefhts ofPer4 andPer5are opposite to

the expected ones without good reason

5.3.3 Median WTP

Finally, we will use median WTP to calculate theafiaverage WTP due to the possibility of “fat
tail” distribution of positive WTP. The function afedia positive WTP with log normal

distribution is given below,

Median=exp(y) (5.3.1)

where the conditional meaw is found by inserting the mean of each variabledus equation

(3.3.20) into the same equation together with teemated coefficients from log likelihood
function without attitudinal perception froferlto Per 6. The result of log likelihood function

without Perlto Per6is given in the Appendix 4.
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6 Welfare calculation
6.1 Consumer surplus of TCM

6.1.1 Assumption

Before we start to calculate the average consuarptus per zone and total consumer surplus for
the whole year, we will discuss our assumptiort.fiBasically, our welfare calculation based on

the following assumptions:

- The sample took in the period of field work represihe entire group of visitors for the
whole year. Since the tourist season every yeaake Wuliangsuhai is usually froni'l
of May to 7' of October which includes both spring and autufar assumption means

that autumn visitors also represent the group sifauis in spring.

- Our sample is representative for all types of @rsitvisiting the lake since the period of

survey covered almost all the autumn tourist season

- Monthly distribution of the number of visitors doéschange from year to year. And the

monthly distribution of visitors this year obey®ttistribution table in Appendix 5.

6.1.2 Average consumer surplus per zone

Table 13 and Table 14 give the results of the cmesusurplus for non-locals and locals
respectively. Here the consumer surplus is baseth@msemi-log regression for non locals and
linear for locals. While Table 15 shows the averegesumer surplus for all the zones by using

the same semi-log function without separation.
In all the three tables, consumer surplus are tatledi according to full wage rate time cost, 60%

wage rate time cost (bolded) and claimed travet mespectively. In addition, for each type of

cost, consumer surplus with and without considermgtipurpose trip and that with estimated
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visit rate are also listed. As to the trip withdaiking into account multi purpose, we assume that
all the respondents come directly from their residé place to Lake Wuliangsuhai. When it
comes to the consumer surplus with multi purpoge twe base on the “fraction theory”
mentioned in the methodology section and simplydéihe consumer surplus without multi

purpose by the average number of purpose eacfotrgach zone.

Table 13 illustrates that for non-locals, the ageraonsumer surplus per zone given 60% wage
rate time cost is from 3812 yuan to 10627 yuan. |[&Vfor locals (Table 14), the average
consumer surplus per zone given 60% wage rate ¢mse is from 6756 yuan to 6796 yuan.
However, if we don’t distinguish the locals and Aocals, the aggregate average consumer

surplus per zone is from 9229 yuan to 18174 yuaichwis illustrated in Table 15.

Table 13: CS for non-locals
Number of zones: 31

Average Consumer
Surplus per
Zone(Yuan)
Full wage rate With observed Without multi purpose 8527.727
time cost visit rate With multi purpose 4210.073
With estimated Without multi purpose 18739.09
visit rate With multi purpose 11532.24
60% wage rate | With observed visit Without multi purpose 7722.279
time cost rate With multi purpose 3812.43
With estimated | Without multi purpose 17032.71
visit rate With multi purpose 10627.06
Stated time cost | With observed visitWithout multi purpose 7986.466
rate With multi purpose 3942.857
With estimated Without multi purpose 18210.88
visit rate With multi purpose 9912.357
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Table 14: CS for the locals
Number of zones: 12

Average Consumer
Surplus Per Zone(Yuan)

Full wage rate time With observed visit Without multi purpose 13893.79
cost rate With multi purpose 10978

With estimated | Without multi purpose 8414.848

visit rate With multi purpose 6796.243

60% wage rate | With observed visif Without multi purpose 13893.79
time cost rate With multi purpose 6796.243

With estimated | Without multi purpose 8367.262
visit rate With multi purpose 6756.205

Choke price 734.6

Table 15: CS for all
Number of zones: 43

Average Consumer
Surplus Per Zone(Yuan)
Full wage rate time With observed visit Without multi purpose 27553.75
cost rate
With multi purpose 20069.85
With estimated | Without multi purpose 15656.51
visit rate With multi purpose 10030.05
60% wage rate | With observed visit Without multi purpose 24951.29
time cost rate With multi purpose 18174.24
With estimated | Without multi purpose 14237.22
visit rate With multi purpose 9229.15
Stated time cost | With observed visitWithout multi purpose 25804.9
rate With multi purpose 18796.01
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Summary of comparison among Table 13, Table 14 and Table 15

Full wage rate time cost versus 60% wage rate tiosé

Consumer surplus for full wage time cost is bigidpan that for 60% wage time cost. This
may due to the fact that different time cost tirasaciate with same visit rate from
sample in our estimation. Cost associated withdver total travel cost shifts the whole

demand curve downwards.

Estimated visit rate from regression function vershserved visit rate:

Consumer surplus with observed visitation rate\aitll estimated one from regression
function are generally different from each othedemthe same time cost category. The
only difference between the two ways of calculatngsumer surpluses is explanation of
error term. If the error term stem from the systienareferences between zones,
estimated visitation rate will be used while the@tved visitation rate is used when the
error term represents the observation error andorarfluctuation. Since both ways of
calculation are principally correct, we can say tha “true” consumer surplus is located
between the two ranges. What's more, the resuitcitvasumer surplus with stated travel
cost given full wage rate time cost is between Wittt observed visit rate and estimated

visit rate proves our assertion here.

Single purpose versus multi purpose trip:

The average consumer surplus from the three taliffess a lot between that with mult-
purpose and that without. The reason is that aegpagpose per trip is 1.29702 for locals
and 2.377394 for non-locals which indicate that-tamals will be more likely to go to the
lake as a side trip. And the average purpose ftir logals and non-locals are larger than

1, neglecting multi-purpose will lead to the fim@nsumer surplus overestimated.

The calculated choke price for locals given a 60&gevrate time cost is about 734.5 yuan
which implies that no locals whose place of restgeis within 500km of the lake will
visit the lake if their consumer surplus given 60¢ge rate time cost exceeds 734.5

yuan. And there is no general choke price for ramalls under our assumptions.
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6.1.3 Total annual consumer surplus for the tourist season

Our survey is carried out from $Rugust to 12 September and total number of respondents is
525. However, due to the unspecific report fordestial place, only 493 responses were used in
final TCM and consumer surplus estimation. Sineettital tourist season is froni May to 7"
October every year, we simply scale up to the whmleist season for the total consumer surplus
per year based on the assumptions mentioned inT{lg. scaling is based on the monthly
distribution for tourist provided by Fishfarm in pendix 5. Therefore, we got 26000 visits for
Year 2004

Total annual estimate of consumer surplus is catedlaccording to the following formula:

Total Annual Consumer = Annual Total * Average €omer Surplus (6.1.1)

Surplus Visitation per Respondent

Table 16 illustrates the total annual consumerlsarpy using two different way of calculation.
The upper part above the bold black line givesaerage consumer surplus per respondent by
dividing the respondents into locals and non-localsle the average consumer surplus per
respondent in lower part below the bold black Imealculated according to aggregate regression
from all the 43 zones. In view of incomplete fleeilvorking hours in China, all the calculation

use consumer surplus with 60% wage rate time a&Btgd into account the multi-purpose trip.

Results in Table 16 show that total expected anooasumer surplus by discriminating locals
and non-locals is from 10.5 million to 21.7 milliavhile the expected consumer surplus from

putting 43 zones together is from 21 to 41.2 millper year, almost twice as much as the former.

However, both ways of calculation have advantagesdaawbacks which are illustrated in Table
17. Dividing the respondents into locals and naral® gives the smaller result which is better in
view of conservative if the result will be usedthe decision making for government, while
aggregate regression is better when it comes tdhiheretical support since the definition of

locals is anyway a little bit arbitrary.
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Table 16: Result of average consumer surplus per @ae and annual consumer surplus for TCM

Mean consumer Expected consumer Total expected
# of zones/ | surplus per zong surplus consumer surplus
Model respondents (Yuan) (25" August - 13 (25" August - 18
September) September)
(Yuan) (Yuan)
From To Fromr To Fromr To
Locals (60% of
time cost & multi
purpose) 12 6756 | 6796 | 81074 | 81555
(<500km)
Non locals(60% 199260 410994
of time cost &
multi purpose) 31 3812 | 10627 | 118185| 329439
(>500km)
# of respondents
in sample 493
Per person 440 834
# of annual
visitation* 26000
Total annual
consumer surplus 10508630 | 21675128
CAggregate o0, ||| || |
of time cost &
multi purpose) 43 9229 | 18174 396854 781492
Per person 805 1585
Total annual
consumer surplus 20929391 | 41214605

*The annual visitation is based on the expecteitiatisn of Year 2004.
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Table 17: Merit and short comings of the group divgion in TCM

Advantage Dividing into locals & non-| Don't divide and aggregate 43
locals zones in total
Conservative + -
Stronger theoretical suppor - +

6.2 Consumer Surplus measures derived from the CV calculations

The number of respondents with positive WTP inghmple is 478 while the total sample size
used in contingent valuation is 525. This impliesttthe probability of positive WTP = 478/525=
0.91. Therefore we can derive the following tablespnting the result of media WTP and the
total annual WTP.

Table 18 shows the mean and standard error of sametliian positive WTP with interval data,
mid point and the lower bound of double boundedada&spectively. And annual WTP is
provided with interval data. Here we use the boapstto calculate the standard error. As
illustrated below, the annual total WTP for theitaiss is about US$ 0.17 million (1.41 million

yuan) taking the zero willingness to pay into agdou

Table 18: Summary of results for annual WTP from the estimated CV functions

Sample Median Annual WTP
WTP (Yuan) (Yuan)
Interval 59.52 1.41 million (US$ 0.17
(1.621673) million)
65.51575
Mid point (1.621673) -
58.89868
Lower bound (1.375243) -
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6.3 Optimal fee after restoration

The optimal fee charged after restoration is thePBvel that will maximize the total annual
revenue of the lake from boating and entrance. rFRj illustrates a rough total annual
revenue curve at different WTP level. In the figuse use the lower bound WTP i.e. the last
“yeah” saying bid level. While the simple uncompatesl demand at each entrance fee level is
got by multiplying fee level charged with probatyiliof “yes” at each bid level and with a
baseline annual visitation number. As showed iruFRfL, the WTP level that maximizes the
total annual income is around 44 yuan (US$5.3) taednaximum total annual income from

boating and entrance is about 921377 yuan (US$®)Hiter restoration.

Figur 21: Maximum annual total revenue and WTP
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7 Further discussion

7.1 Possible bias of the results

There are several points of the result need mopéaeation before applying them to a policy

context.

- Total recreational value of the Lake Wuliangsuhai.
In the previous part of our study, we have alregiden the definition of the economic value
and its classification. If we divide the lake intwo according to time horizon, then one is
present lake which is heavily polluted and anotbethe lake with improved water quality
after restoration and will provide higher utilitgrfthe visitors. A rough description of the
economic value of Lake Wuliangsuhai and its comesiing valuation method is given in
Table 19

Table 19: Conclusion of total non-market value

Use value of users Passive value of Passive value of
users non-users
Present lake TCM
Improved lake Ccv Cv

The use value of users for Lake Wuliangsuhai indingent condition is provided by zonal
single site TCM which is based on the respondetis realized the trip while use value and

passive value of users for the improved lake adeided from CV.

The WTP from CV survey is not only use value ofradeut also includes passive value of
users. Since we ask the question “How much youndlimg to pay (entrance fee) after the
lake has been improved (in 10 years)?”. The respatsdvho want to pay higher entrance fee

for the improvement may not only thinking of thetwss getting more and better utility from
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the improved lake quality but also be motivatedther reason other than their own use of the
lake. For example, they may concern about the bettadition for the wildlife there or
importance to keep this lake in terms of biodivgrer better life for the local people and next
generation in general. Thus WTP from CV in our slenipthe sum of use value and passive
value of users for the Improved lake. But it iffidiflt to distinguish the proportion between

the two based on the data available.

However, we still miss at least three parts ofdlerall economic value of the lake if we want
to evaluate the total recreational value of thelakhe missing parts are the passive value of
users for the present lake, passive value of nersiusr the present lake, and passive value of
non-users of an improved lake. Therefore, we shbelar in mind that the total economic
value from TCM and CV in our survey is not the t@eonomic value of the lake and is only
part of it. Arbitrarily applying these data intostocand benefit analysis will shift the total
economic value of the lake in term of recreatiowawards.

Possible bias from neglecting the substitute site

Even all the lakes within 500km are man-made andhmamaller and no comparable natural

lake exists, we still can't rule out the possibititat they do have some substitute effect in the
coming future if more attention and investment pt¢ on these man made lake which

therefore may reduce the recreational value of Mkdiangsuhai due to the substitute effect.

However, its recreational value will increase & #ame time when the restoration project
successfully continues and attracts more investiaeiniprove the lake given the existence of

substitution effect of others.

Possible bias from sampling method.

Since the basic sampling method used in the susvey-site sampling which means the entire
respondents visit rate at least equals one, we halveonsidered those who have a desire to
visit the lake, but have never done so, i.e. wjitiom and or non-use values. So our study may
have the truncated bias due to the way of sampding) final economic value may shift

downwards due to the truncation bias
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7.2 Comparison with other non market valuation studies in China

The absolute total annual value from non marketuawimn, from both TCM and CV, are much

smaller than two previous studies in China don®hay and Mourato(1998) and Du(2003). One
reason is due to the different target. The tang®ay and Mouratos’ study is all the rivers in the
Beijing area, while the target in our case is st lake. And the target in Du’s study is located
in a place with much easier transportation and hdgnsity of population than Lake

Wuliangsuhai. Another reason for the differencedige to the scope of population used in
calculating WTP. Total annual WTP in our case antludes the on site visitors while the total

amount of WTP in Day and Mouratos’ included all tiesidents around the Beijing area. Also
Du didn’t take into account the multi purpose nataf visits in the zonal TCM, thus, consumer
surplus in her study (US$ 5.01 million) is aboud #imes larger than the total consumer surplus

in our case which takes the impact of multi-purpiose consideration.

Methodologically speaking, we use the payment c¢arelicit the WTP while Du used open
ended question and Day and Mourato used dichotomoestions in CVM. Given the tendency
of “yeah-saying” in China, Day and Mourato(1998)ntiened that “ payment card maybe better

in eliciting the true WTP”, although “ no validitgst has been done to establish this assertion”.
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8 Conclusions

This study is aimed to estimate the total recrealioalue of improvement of the lake water in
Lake Wuliangsuhai in Inner Mongolia. We use singjte zonal TCM to derive the present use
value of the lake and CVM to derive the use andgipasralue of users. By combining CVM with

TCM, we fill up a gap where use value of the futlalee after restoration doesn’t exist. The result
of this study is based on the on-site sampling an&#b lake visitors. Questions related to both

TCM and CVM were presented to the respondents.

The conclusions from the whole study can be drasviokows:

-About 60% of lake visitors agree that the watealiy is poor and has disagreeable smell while
approximately same percentage of visitors stithkhihat the wildlife area in the vicinity of the
lake is well preserved (Table 4).

- “Boat sightseeing” and “Walking and enjoying tla&e along the lake shore” are the most two
popular activities for lake visitors (Figure 15)ltHough most respondents expressed that they
enjoyed bird watching (Table 4), less than 10%otdlttime was spend on Bird Island in the lake
for the particular purpose of bird watching. Thiayrbe due to the fact that Bird Island hasn't
been fully developed and still in constructing. Bamstory happens when it comes to visiting the
Bird and Fish Museum. Most visitors visiting th&davent to the Bird and Fish Museum, but the

total time spent there is very little.
-More than half of the lake visitors have beenhm lake before (Figure 11). The more number of
visits respondents had taken to the lake, the riéf® they offered for the lake restoration

(Table 12) which is consistent with the result tifes CV study.

- Around 30% of respondents go to the lake aseautsipd or as part of a package trip (Figure 14).
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- In the TCM, although most social demographic atales don’'t seem to be significantly related
to the lake visit rate, household monthly incosaegatively correlated with the visit rate (Table
8) which implies that the lake in its present cdindi might be an inferior good. While in the

CVM, the more income of respondents the larger athafi WTP for the lake improvement

(Table 12).

- From the summary of the survey result, we found that most respondents express
environment concern (Figure 10) and WTP for the lekpositively correlated with the sense of

environment (Table 12).

-Total consumer surplus derived from TCM for batbdls and non-locals is from US$1.2 (10.5
million yuan) to US$2.6 million (21.7 million yuafi)able 16) for present lake while the WTP
from CVM for the improved lake is from US$ 0.17 haih (1.4 million yuan) (Table 18).

The choke price for locals for the current lakéJB8$88.5 (734.6 yuan) (Table 14), while mean
WTP per respondent for the improved lake is abds$T17 (59.52 yuan) (Table 18) with only
6.29% of consistent zero (Table 6).

-In addition, the maximum total annual income frboating and entrance is about 921377 yuan
(US$111009) and 44 yuan (US$5.3) (Figur 21) ismoatifee level after restoration.
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9 Policy Relevance

Our study is one part of Restoration Project oflthke Wuliangsuhai. And the main purpose of
the study is to estimate the recreational valuheflake and therefore to be used in the final cost
and benefit analysis. Together with fishing, agliitce and reed cutting, etc, recreational value of
the lake is one part of the benefits of indirea o$ the lake. By comparing the benefits of the
indirect lake water use and the cost of differakelrestoration measurements, the most effective
and sustainable restoration plan will be given he end and will be carried out by local
government in the near future. Although in shorh,rthe benefits from reed harvesting
overwhelm that from ecotourism, there are seveoahtp to which one needs to pay attention

concerning final policy implication according teete values.

- In view of the conservative design of the stud tbtal annual recreational value of the
Lake Wuliangsuahai from TCM and CV may be undenestied comparing its true
potential value after restoration. Especially, ttoe use value of non users which is not

included in our study could be potentially verytig

- Although the total WTP is not very high in absolutdue, the entire amount will be huge
if we change the definition of visitors and put fh&ential visitors to the lake as whole

population in Ching®

- Due to the limited data and horizon in analysis,didn’t include the benefits from the
increase in fishery after restoration which actualas a rich resource for the lake in
history. And the value of eco-system maybe large mmore important compare to the
economic value of the lake. For example, the valusgtorage service of the lake for flow
attenuation from the Yellow River every spring abokéach 90-150 million Yuan. While
the value of direct uses of the lake is only froBa70 million Yuan/year (Barton,2005).

Therefore, it's obvious to see the importance eféhvironmental service of the lake.

28 This assertion depends on a lot of different fieccemd the most important one is marketing,
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Average WTP for the improvement of the lake is 29%Ban given interval data and the
optimal fee charged for boating and entrance aéistoration which maximizes the total
income for the Fish farm is at about 44 yuan. lasieg the fee will incur two effects,

income effect and substitution effect. In the earliegression we have found out that
there is a positive correlation between WTP andnme, the income effect will increase
the WTP of the visitors when their income increasethe future. Since there are few
natural lake substitution sites for the Lake Wulisuhai, we can neglect the negative

substitution effect on visitors’ WTP for Lake Wuligsuhai when the fee increases.

In addition, compare to the choke price for lodalsthe current lake which equals US$
88.5 (734.6 yuan), the increased boating and ecgrtae is rather small and will not have
much influence on deterring the visitors. Therefevith an improved lake, 44 yuan is the

fee level we are “quite confident” for maximizingvenue.
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11 Appendix
11.1 Appendix 1

QUESTIONNAIRE

Interview Location:
Respondentis: arriving / leaving the lake

NOTICE:

We are conducting a survey of visitors to Lake \&djsuhai on behalf of the “Fish Farm” company.
Your answers will help the company and the autlesitmprove the services offered to lake visitors.
Your answers are completely confidential.

PART I. Lake Visitor Survey
1.1 What is your home Country
1.2 What is your home County

1.3 What is your home Zip code

2. Is the lake your only destination on this tr{p2stination: the main aim of your trip)

A. YES
B. NO (If NO, please specify all the other dediimas for this trip
2.1.
2.2What'’s your departure place for Lake
Wuliangsuhai?
2.3What's the next place you are going to visit

3. Are you visiting the Lake for one or severaysia(CHECK ONE)
One-day trip (Go to Box A) Multiple-day trip (Go to Box B)
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BOX A: ANSWER THESE QUESTION: BOX B: ANSWER THESE QUESTION
ONLY IF THIS IS A ONE_DAY TRIP ONLY IF THIS IS A MULTI-DAY TRIP

4.1. How many hours do you want to / did you 4.2. Where did you / are you planning to stay at
spend in the following activities respectively?  night (CIRCLE ONE)

Boat sightseeing A. Hotel near the lake
Bird watching (bird island) B Hotel in Wulatequang;i
Enjoying the water by the lakeside C. With family
Bird and fish museum D. Other (specify:)
Camel riding
Other(Specify) 4.3 How many days do you plan to visit the
Other(Specify) lake area?
____ (days)

4.4 How many hours do you want to / did you
spend in the following activities during daytime
respectively?

Boat sightseeing

Bird watching (bird island)

Enjoying the water by the lakeside

Bird and fish museum
_____ Camelriding

Other(Specify)

Other(Specify)

GO TO BOX GO TOBOXC

PLEASE TURN OVER
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BOX C: For either one-day or multiple-day tripsea$¢e answer the following guestions
5. How did you come to the lake?

a. Train

b. car

c.Plane

d.Any combination of the way mentioned above- _ + +

6. How long it take you to come to the lake fronuybome? hours
7. How many people travel with you on this trip?
8. Is this the first time you have been to Lake Mhgsuhai?

a.Yes —— 9. How many times have you visited Lake Wuliangsiméhe last 5 years?
0 1-2 3-45-6 7-8 9-10 more

b. No

10. How many times do you think you will visit LakKéuliangsuhain 2005?
0 1-2 .34 5-6 7-8 .9-10 ___more

11. Have you visitedther lakes or rivers in thpast 5 yearsto do similar activities?

a.Yes ——12. How many times in the last have you visibduer lakes or rivers to
conduct similar aites as this timehis year?
0 1-23-4 5-6 7-8 9-10 more

b. No
13. Approximately how much money did you spémtbtal for this trip? Kr
14. On your way to Lake Wuliangsuhai, how much nyoid you spend on
14.1 transportation for this trip? RMB
14.2 food en route RMB
14.3 lodging en route RMB

15.Here at Wuliangsuhai, how much will you / didiyapend on: How much did you
15.1 entrance fees RMB

15.2 boat rental RMB

15.3 food RMB

15.4 lodging RMB

15.5 other RMB (please specif )
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PART Il : Lake Perception Survey

The next questions concern your experiences arapions of Lake Wuliangsuhai
A=Agree
D=Disagree

The next 5 questions relate to your decision to spe time at lakes and rivers in general

16) Water quality affects your decision to viskea/rivers A D
17) Boat sightseeing affects your decision to Vigies/rivers A D
18) Being able to watching wildlife/birds affectsuy decision

to visit lakes/rivers A D
19) Being able to fish affects your decision totowisit the lake A D
20) Facilities for visitors (e.g., visitor centr&fect my decision to go to the lake A D
The next questions relate to your perceptions of lkee Wuliangsuhai
21) The water in the lake is very clear A D
22) The water in the lake has a disagreeable smell A D
23) Surrounding area of the lake is clean and malhtained A D
24) | enjoy boat sightseeing on the lake A D
25) | enjoy watching the birds on the lake A D
26) Visitors throw too much rubbish on the groumaté the lake A D
27) | would visit the lake more often if the watgrality became better A D
28) | would visit this lake more often if it wasskecrowded here A D
29) I would visit this lake more often if it hadtber facilities. A D
30) | would visit the lake more often if there wass rubbish

in the surrounding area A D
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Part Three: Willingness to Pay Survey

Lake Wuliangsuhai has until the 1980's providedters with a place to enjoy lake sightseeing, bunti
bird watching, fishing and swimming. But during tlast 20 years, the lake’s water quality has become
steadily worse so that today itrist recommended to fish or swinin the lake. The poorer water quality
is due to pollution from fertilizers from agricute) and waste water from industry and households&n
Hetao Basin. The lake is also becoming smallertdube water pollution (sedimentation and growth o
reeds) and water originally for the lake being uedrrigation in the Hetao agriculture. If notam is
taken now, in 10 years it willot be possible to do boating or bird watchingt the lake.

The Fish Farm company , in cooperation with locdharities and industries, want to invest in actiom
guarantee continued boating and bird watching, raalle it possible to swim and fish in the lake in 10
years time. The actions include:
1. industry and cities investing in wastewater treatinto avoid bad smelling water, allow
swimming and fishing in 10 years
2. FishFarm company buying water from the Yellow Ri@&ammission to maintain lake level
3. Fish Fram company dredging channels and cuttings baeds around lake to ensure continued
boating

31. Would you be willing to pay a higher visitaefon your next visit to the lake to contributahese
improvements? Keep in mind that industry and sitiéll pay their fair share, but the actions canipet
undertaken without contribution from lake visit@iso.

1. yes, | would pay a higher fee

0. no, 1 would not pay a higher fee (GOTO33)

The Fishfarm wants to make sure they do not chewgemuch for these improvements in future lake
quality.

32. How high would the visitor's fee have to bddpe you would no longer be willing to visit thekia
and would go somewhere else? Keep in mind thatwih.continued to be able to boat sightseeing and
see hirds and in 10 years you will be able to fisld swim as well. Keep in mind the other travel
expenses you will have on your next trip.

Would you still visit the lake if the fee was..?HECK AMOUNTS STARTING FROM LOWEST)
__ 8+20=28 RMB
__11+25=36 RMB
___14+30=44 RMB
__17+35=52 RMB
___20+40=60 RMB

___ 25+50=75 RMB
___30+70=100 RMB

__ 50+100=150 RMB
____more.(Please specify)

33.Why are you not willing to pay a higher visgdee?

(recode this to close ended answers in main survey)
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Part Four Household Information

34. Gender
a. Male b. Female

35 How old are you?
36..1 How many children do you care for in your $ehold?

a.0 b.1 c2 d. more than two
36.2. How old are they?

37. What is the highest level of education you haompleted?
a. Primary school
b. Junior high school
c. Senior high school
d. Bachelor
e. Master
f. Ph.D.:

38. What is your occupation:

39. Please indicate on this card tb&l monthly income in your household (SHOW CARD. INCLES
YOURSELF AND MEMBERS OF YOUR FAMILY):

__ <8,000kr __8,000kr-16,000kr ___16,000Kr-2@kB0
—_24,000kr-32,000kr _ 32,000kr-40,000kr ___ 4CkB@®,000kr
— 48,000kr-54,000kr ___ 54,000kr-63,000kr ___ >6300

40,If you go to a tourist attraction that is extegyndirty, what will you do then?
A.Complain and decide never to come back

B, Throw rubbish every where

C,Keep the nature tidy and keep it as nature

D Become a member of environmental organizationaawbcate others to protect nature
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11.2 Appendix 2
As to the non-locals,

the formulas in calculating CS based on the logrézgession are as follows,

CS —_ N ]2 ea0+alInTC+a2Incom¢+a3Gendeﬁa4 Agea s EducatipaTC
2~ [
TC;
N .
= - — V. TC,
a,+1
(4.9)
and
formulas of consumer surplus for estimated veies
Cé = N T ea0+alInTC+a2Incom¢+a3Gendeﬁa4 Agea g Educatipa_l_C
2 = i
TC;
N. .
=-——V,TC,
a, +1
(5.0)

And the formulas for total consumer surplus arestiiae as (2.8) and (3.0) respectively

The formula for locals are the same as (2.7),(29),(3.0).
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Recreational Valuation of Lake Wuliangsuhai

Table 20: Result of log-log model for TCM

Ln (visitrate) Model 5 Model 6 Model 7 Model 8
Ln(totalcost) Coefficient | -1.149016***
t-value -7.67
Ln(totalcost2) Coefficient -1.132089***
t-value -7.44
Ln(totalcost_claimed) Coefficient 0.4800396**
t-value -2.30
Ln(totalcost_oneaim) Coefficient 0.1146982
t-value 0.48
Householdmonthlyincome | Coefficient| -0.0000531* | -0.0000532* | -0.0000347 | -0.0000891*
t-value -1.84 -1.81 -0.71 -1.95
Gender Coefficient| -0.0647532 -0.1437264 | -1.806822* | -2.080075
t-value -0.09 -0.19 -1.69 -1.84
Age Coefficient| 0.0205682 0.0201022 0.0047054 | 0.00330508
t-value 0.97 0.93 0.15 0.10
Education Coefficient| 0.0020653 0.0355334 | -0.0434237 | -0.0952877
t-value 0.04 0.59 -0.49 -1.04
Constent Coefficient | -5.385721*** -5.998652 -7.79172*%* | -9.846685***
t-value -3.95 -4.40%** -3.87 -4.20
Adj-R2 0.6391 0.6258 0.1825 0.0713
F F(5,37)=15.87 | F(5,37)=15.05 | F(5,37)=2.87 | F(5,37)=1.65
Sample size 43 43 43 43

*** Significant level:1% ** Significant level:5% *®nificant level:10%

Table 20 illustrates the results from log- log mo@enerally speaking, the explanatory power is
stronger in log-log models than that in semi-logdels. The sign and the significant level of
coefficient of different variables don't differ muchan those in the semi-log models. The only
difference is the absolute value of the coeffigenthis is attributed to the difference in the
functional forms of the two. However, when it contesthe consumer surplus, CS calculated
from log linear models is much bigger than thatfreemi log models due to the difference in the
functional form and therefore different way for @alhting in integraf’As mentioned above, in

view of conservative, we use the consumer surplus the semi-log models in the final welfare

analysis.

29 Consumer surplus calculated from Model 7 whichdsed on the stated travel cost is negative. Asisowe are
not clear whether the result is due to the rea biam the poor awareness of the respondents wfttagel cost or
that from the way of calculating WTP.
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11.4 Appendix 4

Table 21: Regression result from linear normal digibution

Nurmber of obs = 478 wal d chi 2(7) 43. 95
-1000. 8122 Prob > chi2 = 0. 0000

Log |ikelihood

Coef fi ci ent Standard Error z-statistic
I ni ncone . 139131 . 0281189 4, 95***
nov5yf . 0129372 . 0077717 1. 66*
noi gr oup - . 0026736 . 0019473 -1.37
gender . 0734897 . 0435838 1. 69*
age - . 002405 . 0017088 -1.41
edu . 0032265 . 0064518 0.50
enconcern . 1098677 . 0432055 2. 54**
_cons 2.881891 . 2325566 12. 39%**
g . 4138316 . 0141233 29. 30***

11.5 Appendix 5

Table 22: Monthly distribution of visitors

Monthly visitation

hypotheses
May 150/day
June 400/day
July 400/day
August 400/day
September 150/day
October 150/day
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11.6 Appendix 6

In Table 23 and Table 24, we give calculate theptarmean and standard deviation of WTP

with and without outlier.

Table 23: The summary of WTP with outliers

Sample size  Mean Std.Dev. Min Max
Lowderbond WTP 519 56.102 33.422 0 150
(‘with outliers)
Mid point WTP 519 116.236 1099.109 14 25075
('with outliers)

Table 24: The summary of WTP without outliers

Sample size  Mean Std.Dev. Min Max

Lowderbond WTP 511 54.877 32.013 0 150
('with outliers)

Mid point WTP 511 65.634 46.120 14 325
('with outliers)
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