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INTRODUCTION

A large nunsher of wmnm;mm that are eachangeﬁ for money in the marm place have a readily
ahserved prive For these tems, the interaction of supply and demund  establishes their market
price. f}iuwmarf many envionmental amenities such as parks, lakes, wildemess -areas, and
wikilife are not exchanged in the market and henee they do not have a market price. Although the
enviromuentd goods are not bought and sold like many other commuodities, they have & monetary
value as Jong as people ave willing 1o pay for them.  In certain cases, such values are extremely
important and economists have developed methods to ohiain the values of such commodities.

The wost potable of these methods are the Travel Cost Method (TCM) and (b) Contingent
Valuation method (CVM) (Beaneu and Carter, 1993}, The aim of this study is 1o evaluate the
regreational value of Lake Mokvan in Victorig in Australia, using the Travel Cost Method

IMuchel! and Carson. 19891

LAKE MOKOAN

Lake Mokoun was constructed i the fate 1960s 10 hamess flows in the Broken River and its
inhutunes. The main function of the Lake was 1o be for use in the Goutbum- Murray irrigation
distriet (GMID). 1t s docated about 10 km Norhwest of Benalla. i is a shallow lake formed by
building & low, 7.5 km long carthen wall across the natural overflow route of a system of wetlands.
It recenves water from the Broken River and Holtands Creek and also runoff from a caichment of
ahaut 3000 hatHarmson, et ol 1990; Hermth, 19931 The water quality of the Lake has
detennsied sharply and i 1990/ o nwagor algal blovm caused the ol closure of the Lake for all
recremional achvities,  The Luke also suffered o magor drought in 1982-83 and until 1987 it did
not refill 1o capacy.  This has rsulied e the fossy of aguatic vepetation and degradation of the
shallower areas of the fuke bed. Smce refitling, trbidity has increased. unpdenvater light climate is
severely restncied and the muacrovesiebrite community of the Lake is relatively sparse. Lake
Mukoan has been the contre of @ number of fvestigations of water quality. None of these stadies
have estunated the recreational value of the Lake. This has constrained certam impoenant decisions
in planmng.
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TRAVEL COST METHOD

Thc: TCM s ane of 1he most mmmnmy useq ;cctuuqucx‘ 1o estimate the recreational benc’{‘ts of an,
amenity site. Originally proposed by Hoteling in the 19305, this method was popularised by the
work of Clawson and Knetelt (Clawson and Kneich, 1966). This method was extensively used in
the UK and the USA. It has ;mnagphgd to-water guality issues and wildlife sites, [t is an indireet
method of determining the beneflts of an-amenity resource. In this method. the value people place
on- good environmental Tocation is inferred  from the time and cost they incur in travelling W it .
The maw assumption here is that the Travel Cost o visil & sile represents its value and bence can
be used ay @ proxy fer the value of the visit. The method is vhvivusly useful in situations where
Cthe visitors . have foctrizvel 1o reaeh the site rather than 1o sites which have mainly local users who
do not travel. J1 s argued that the cost of travel that people pay enables a demand fuoction Tot
hat uirachon o be construgted i which the visttation ratg is mamd 1 fravel cost which is @
proxy Tor an eptey price (Buteman, 1993),

Sinee travel cosis depend on pan on the distanee travetled. # basic assumption of the method is
thar the value of the enjoyment of 3 vistt must be higher for thase who travel -further and thus
meur greaer travel costs. TOM measures the expectation of an enjoyment of a visit before the
visit takes place, since the visitor has 1o commit himself o incur the cosis at that point. This is
quile i ocontrast te the CVM wehniques which measpres the enjoyment of the visit as it s
experenced. It should e noted that the value of the Lake is not equal to the wnmount o travel
costs; this tnfommation 1s simply used to derive the demand curve,

ESTIMATION OF TRAVEL COST

The duta requred for TOM are, tonat number of visiors to e Lake for 3 given penod . the omngin
of the visitors, their trevel costs 10 1he site, other costs {eg. extra food cost), the time taken for
teavel. and the tme spent @t the recreation siie. TOM stants by dividing the area surmounding e
Lake ino conventie eeles, where the gontours join points of equal wavel distance. Visiors ane
then samplied from each of the zones of ongm aod Tor cach 2one 2 number of visitars s surveyed.

Twa specific seis of data were oblained from the survey. Firstly, it was necessry (o estimate the
to! number of vistors {or o period, say ap year. Tt is npt Teasible 1o pount the visitor amvals for
a Tull year w oblam the estimate.  Thus the visters to the Luke over a full week which included
woehdays and the weekend were counted. The average number of vistors € epr Joad) was about
109 per day on weekdays and about 25 per day on weekends. Estimated vistors per week  were
Cthus HEY and this Beore o used i the computatons o vistation rate. The ofher data were
endlecied by mierviewing the vistors e the Lake. The survey wis conducted at the sie and was
varned out over a penod of about 2 weeks. The data collecied relaies 1o ongin | travel ¢ost, other
costs, fime spett m dravelling and at the stie and other sogweconomic vartables sueh as family size
L dgecmeome Jevel amd occupation

Given the above intormation. o demand function for visits to the Lake can be  estimated. Firstly,
the vistation rates are compuied for eah oy, A statstical cegrossion 15 then fitted for cach cone
relatmg vewtisiion rate o average brave! cost and other suciogeopomic vartables such ds mcome 1o
derve & demand curve for visis fo the sie which measures the consumer surplus of visttors. This
ifemmation s then used to estimate 8 demund cunve for Labe use from each Gty os dn increasing
adanssion fee s inpesed. AU some price Jovel there wall be one visitors, asd demand will he
chuked off  These cunes from all cies can then be borvontlly apgregated o abtan the
aggregate densad conve for the Lake
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-t each devel of admission fee,
result. Smce the present ad (
curve hocomes a measurement of the consumer's surplus.  The computation of
valoe of Lake Mokoan iy camed out as follows.

 Using infonmation on e percentage of sampled visitors from cach of the 6 cities, otal visitons per
week. and the populatien m cach city. the visit mie per 1LO0O population in each city can be
computed using equation 1 (Grandsafl and Dixon, 1986). ‘ '

&, y.s2.1000

V1000 = A )

Where: :
Vo= ovistiors Trom ity 4
no= simple s,

N = visiors per week,
P o= oty pepuidion.

The vistation raes computed are given in Table 1. The sverage travel cost for each city wis
computed by summing the ihvidid vravel costs and then dividing it by the e of visitors
from that city. The average travel costs for the different cities are given in Table 2 :

A
isitation Rates for 1,000 Poputation per Year for All Cities
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 Visitation Rates and Average Travel Cost ‘
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~ Travel Cost

A ropression equation fitted hetwgen visitaton migs aganst el oost gm the following
cquatinn.

V= 237.66 - 251 TC ' R
{454 -3,35)

Adjusted R = 0.0

The totad cost per visit Trom Table 2 for cach cily was substituied into equaton (2) 1o obtain the
visils per 10U popualation {or gach city a1 2eny admission fee. Whien the feg became pasiiive, say,
$ 2.8 por visit per person, it was added to the total cost and again substituted into cquation {2) 40
solve for the visitation rmfe per LOO0 people and the total wisius fmm each zone at the new
admission fee.

The number of visits from gach sme @ various entry fees are given in Table 3. The number uf
visis @ vanous soury fees from one zone represents the demand function for Lake Mekoa from
that sone. By summting up the total visis across all zones for 2 given entry fee, a puint of the
demand cune for rereation in Lake Mokoan can be found. We can now plot the demand cunve
using the tetal vistls for difforont entry fees piven i Table 3. This gives the demand cury for
Lake Mokoan for mereation favilities. The user value of Lake Mokoan can be found by computing
the arca under the demrand cunve See figare £ ‘

The travel cost methed applies ondy to single end poimt of & tnp  In valuing & sinle atraction, the
same problem shows up i the attraction iy visited as pan of 4 lingar war. The second difficulty
arises i definmg what costs 1o indude w trave! costs. Evidently direet or varighle costs of the
camage should be acluded b there o no unameiy regandmg inclusion of e cost of tine taken,
or such mdirect or fixed costs as the prpnmon of deprectation o a cor wsed by family on o
werist grip i akbstion to geervday thasel
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Also the TCM assumes that visitors maximise utility by finding a known destination. with a sel of
preferred benclits, always at the Towest cost. This is unlikely 1o be true, as market jmperfections
mean that visions mrely have perfect information about all desinations and varety or change is in
itself often & desirable change. ' :

“THE INDIVIDUAL TRAVEL COST METHOD (1TCM)

The daia collected peanits the estimation of recreational benefits using the 1TCM. This method
also permits the esung of the relevince of a humber of uther varables such as the sucio peonomice
vanables and the atiributes of the Luke being examined. Tnitally, a regression was un between
the  number of visits por year by the visttor and the travel cost. This regression is given in
- equation 3, ‘

V=107 - 0898 TC {3)
“.h {0}

R = (141
adjusted RY = 0.3R

As can be seen, the adqusied R is only 0.38 indicating that travel cost explains only about 38% of
the variation of the annual visits of a visitor,  This can be casily understood becaose trivel
decisions are oiten mfluenced hy meome, age, family size, employment gnemployment statys ete.
The influence of other vartahles will be examined in a later sechon of this paper. For the present,
the ITCM equation eswmated only for travel cost is used 9 compuie the consumer sumplys and this
is compared with the estinates based upun the ZTCM.
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: i by usmz, t;quanmm
CS=1 /e Cost) " ' 4)

the coisumer surplus and ¢ 43 s the coefficient of travel cost in the ITCM equation.

mude) gave the fﬂlkthﬁg resulis;
V=271 - D2BTC
(R 80N
R = 043
ADI R = D42

L.smg the semi Jog model, the «.mnpumd consumer surplus is $4.70 per person/year. The  total
consumer sumlus can be computed hy multiptying the individual consumer surplus by the total
number of visitors. The total consumer surplus using the Individual “Travel cost method is around
& 24440 whiclt is nearly double the estimate obiained from the Zonal Travel Cost Method.

Mulii ple regression models were un with three additivnal I variables. These are the income level ,
Lmu;y sice and employment stas.  These fesulls are given in Table 4. Employment status did
pot show . any significant relationship with frequenty of fravel and was dropped from the model.
Income did pot show any significance at traditional significance levels. However. it gave a fairly
high coefficient compared 1 the employment status variable.  This result reflects the difficulty in
, mbminmg the setuad income levels from respondents.  Only the income range was obiained and
-~ their mid values were used in the estimating nquaﬁun. Family size was significant ai the 80%
level of sighificance.

Multiple Regression Result

i Model "Coinsymm Cost - Income Family Size | R Mi
L 936 S0825 | 0.000043 . 0.38
_ (444} (1.08) . 1
2 7.37 - 073 0000043 0423 042 |
(-3.5%) (17 (171 |
3 888 0816 . 0408 041 |
(421) | | (L6) |
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