
Tourism Economics, 2008, 14 (2), 377–391

Recreation value of a new long-distance
walking track

AVERIL COOK

School of Economics, University of Queensland, Brisbane, QLD 4072, Australia.
Tel: +61 7 3365 6604. Fax: +61 7 3365 7299. E-mail: a.cook@economics.uq.edu.au.

A large recreation value may be expected for a long-distance walking
track which allows for hiking and camping in a tropical rainforest
environment. When such a resource is new, sufficient data are not
available for a primary study. A practical way to obtain a value
estimate is by employing benefit transfer procedures. Using a travel
cost analysis for the Thorsborne Trail as the transfer source, a
consumer surplus estimate for the new Cannabullen Track was
estimated at about Aus$300 per person per year. This value may
contribute to management decisions about further development of
facilities along the track and about user fees.
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In north Queensland, which has a strong reliance on the tourism dollar, there
is a demand for genuine experiences in natural surroundings away from the
typical tourist sites and a growing interest in opportunities for walking in more
remote areas through the rainforest (WTMA, 2002). Until recently, there were
few long-distance hiking opportunities (requiring at least one overnight stop)
in the wet tropics rainforests. Seed funding for the construction of a network
of walking tracks was obtained from the government as part of the Centenary
Year of Federation in 2001. This track network, called the Misty Mountains
Trails, consists of medium- and long-distance walking tracks through high
quality tropical rainforest. In addition to providing a long-term recreation asset,
it was considered that the development of a linked network of tracks would
stimulate tourism and promote economic growth for the nearby small towns
of Ravenshoe, Millaa Millaa, Mena Creek and Tully (WTMA, 2001).
Unfortunately, after only one season of being open, these trails were in the direct
path of Cyclone Larry in 2006 and suffered much damage.

To assist with management decisions about the provision of facilities, as well
as about the extraordinary expenditure as a result of the cyclone damage and
for policies of user pays, it is useful to have an estimate of the value people
might place on such tracks. In this paper, recreation use values are estimated
and it is recognized that these are only part of the total economic value of a
walking track.
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Special techniques are required to determine the recreation value of a newly
created, and now not fully usable, recreation asset because insufficient visitation
information is available. Useful benefit and cost estimates can be obtained using
transfer techniques. A study of a similar resource is required to be the source
study for transfer. In this paper, the source is a travel cost (TC) study of the
Thorsborne Trail.

The transfer process is reviewed briefly in the following section and the
criteria required for successful transfer are presented. Then, the source track and
the target track are compared with respect to these criteria. In the next section,
the TC methodology is explained and applied to estimate demand and a
recreation value for the source track, the Thorsborne Trail. The transfer
procedure is then applied to obtain an estimate of recreation value in the form
of consumer surplus for one of the new long-distance walking tracks in the
Misty Mountains Trails network (namely, the Cannabullen Track). Discussion
and concluding comments complete the paper.

Environmental value transfer

In the demand analysis literature, much has been written about benefit transfer.
In 1992, the Water Resources Research journal devoted a special issue to studies
in benefit transfer. These papers summarized the research to date, pointed out
conceptual problems and the need for guidelines for deciding when the
application of benefit transfer was applicable. An alternative terminology,
environmental value transfer, is sometimes preferred (Brouwer, 2000) because
economic valuation techniques can also measure benefits foregone, the values of
which are described more appropriately as costs rather than benefits. Benefit
transfer, or value transfer, refers to the use of existing information from a source
site in a different context for which little data exist. For a new recreation
resource, a value estimate may therefore be obtained by transfer.

There are various forms of transfer, such as transfer of a mean or median
value, or else an entire demand function may be transferred to the target site.
The latter is expected to produce better results (Loomis, 1992). The demand
equation may be obtained from a single non-market estimation for a similar
site, or may be obtained from several studies or sites (called a pooled model)
(Pearce et al, 1994), or it may come from a meta-analysis where past research
results are synthesized and summarized in a multivariate model (Smith, 1992;
Parsons and Kealy, 1994; Rosenberger and Loomis, 2000b; Piper and Martin,
2001). The advantages of using benefit transfer are the time and money savings
on a primary study, and value estimates may be obtained for a site where a
primary study is not possible.

The degree of accuracy required of benefit transfer depends in part on how
the results will be used. All models have errors. What is at issue is how
important these errors are to the intended use. The minimum degree of accuracy
necessary is related to the cost of making a wrong decision based on the results
of the transfer. Brookshire and Neill (1992) and Desvousges et al (1992)
discussed a continuum of accuracy for benefit transfer based on the intended
use. If the outcome is simply a gain in knowledge where inaccuracies involve
small cost to society, a low level of accuracy is acceptable. If the environmental
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policy decision maker uses the benefit transfer approach to set broad priorities
for action, this may require a middle level of accuracy. When the transfer is
used to determine a just compensation in the context of natural resource damage
litigation, a high level of accuracy is required since the costs to society of a
wrong decision may be large.1 In this study of walking tracks, a middle or low
level of accuracy may be all that is required. As noted by Rosenberger and
Loomis (2000a), recreation decisions can be improved by the inclusion of
estimates of non-market recreation values, even if these values are only
approximate. Some estimate is better than none.

As with other economic measurement techniques, value estimates generated
by benefit transfer are subject to error. Measurement errors are inherent in
original source site values or arise within the methodologies employed. When
the benefits obtained are transferred, such errors or biases will be compounded
(Bergstrom and de Civita, 1999). The total error associated with the recreation
value after transfer is a combination of random error, measurement error
involved in the initial estimation at the source site and error or bias resulting
from the transfer process. Random error is unavoidable and measurement error
is already present in the source study. Therefore, it is necessary to concentrate
on minimizing the transfer error.

The error arising from the transfer process can be minimized under certain
conditions. Effective and efficient benefit transfers may arise when (a) there are
strong similarities between the populations for each site; (b) there are strong
similarities between the characteristics of the two sites; and (c) the time elapsed
between the original study and the transfer is relatively short (Boyle and
Bergstrom, 1992; Desvousges et al, 1992; Smith, 1992; Brouwer and Spaninks,
1999; Rosenberger and Loomis, 2000a; Piper and Martin, 2001). The greater
the similarity between the populations and the characteristics of the two
walking tracks, and the shorter the time difference, the more accurate the
transferred estimates will be. In addition, the quality of the transfer will depend
on the quality of the study used as the source for the transfer. Some studies
concerning the error involved in a transfer have tested for validity using primary
data at more than one site. In such cases, the transfer estimates may be
compared with the values obtained from primary data (Loomis et al, 1995;
Kirchhoff et al, 1997; Morrison et al, 1998). Frequently, large errors have been
found. In the present case, this would not necessarily constitute a problem
because it is expected the estimates will be used as a general guide for trail
managers.

The central walking track in the Misty Mountains Trails network, called the
Cannabullen Track, has been selected as the target track for transfer. It is
considered that the source Thorsborne Trail and the Cannabullen Track have
many close similarities and therefore a transfer of values from one to the other
may be made readily. The resemblances in the features are presented in the next
section.

Comparison of the two walking tracks

Both walking tracks are located in World Heritage Areas in north Queensland,
Australia. The 38 km-long Cannabullen Track is in the Wet Tropics World
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Figure 1. North Queensland and part of the Wet Tropics World Heritage Area.
Source: McDonald and Lane (2000).

Heritage Area (WTWHA) and starts 50 km west of Tully, ascending the ranges
to finish near Ravenshoe on the Atherton Tablelands. These towns are shown
in Figure 1, where the shaded area indicates part of the WTWHA. The 32 km
Thorsborne Trail traverses the east coast of Hinchinbrook Island, which is in
the Great Barrier Reef World Heritage Area. This island is located near the
town of Cardwell, shown in Figure 1.

The Thorsborne Trail and the Cannabullen Track are located in the wet
tropics2 region of Queensland and so experience a hot and humid climate and
heavy seasonal rain during the summer. Three overnight stops are recommended
for each track and only minimal facilities (camping sites and composting toilets)
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are provided. The hiker on each trail will suffer the same annoyances, such as
mosquitoes, march flies and leeches. Rainforest, creeks and waterfalls are
features of both trails, but the Thorsborne Trail has more variety of scenery
(including beaches, grassland and eucalypt forests). Visitation to both trails is
limited over the summer months by the high temperatures and rainfall. It is
noted that Tully is one of the wettest towns in Australia, with an exceptionally
high rainfall averaging over 4,000 mm (160 inches) of rain per year. On parts
of both trails, hikers may encounter day-trippers. Day-trippers to the Cannabullen
Falls use part of the Cannabullen Track. On the Thorsborne Trail, sea kayakers
use one of the campsites and a nearby swimming hole, and day-trippers visit
some of the bays and beaches by boat.

Both tracks are in remote areas and so the hiker should be able to expect
and enjoy a wilderness experience with isolation and solitude. Along both
tracks, hikers have views of waterfalls and the creek water is unpolluted and
drinkable. Other similarities are associated with the anticipation of seeing
different or rare animals. On the Thorsborne Trail, hikers cross a swamp and
some rivers where the signs warn that ‘Crocodiles inhabit this area’. It is known
that cassowaries and tree kangaroos inhabit the mountain areas, so hikers on
the Cannabullen Track may hope to experience a sighting of these rare animals.
Similarly, both trails are in regions where there are feral pigs and native white-
tailed rats. A close encounter with a crocodile, feral pig or a cassowary can be
dangerous (and hence exciting for some), whereas the native rats can become
a nuisance at the camping areas.

Both trails are managed by Queensland Parks and Wildlife Service (QPWS)
and so have the same rules and regulations. Registration, bookings and camping
permits are required and the same camping fees per night apply. Hikers and
campers are required to be totally self-reliant and self-sufficient and to follow
the minimum impact rules. No garbage bins are provided and campers and hikers
must carry out all their own rubbish.

Since the trails are in remote areas, access to the trailheads is not particularly
easy and the costs of access and pickup at either end of the Thorsborne Trail
and the Cannabullen Track are high. The former includes the ferry cost to and
from the island and possibly bus return to Cardwell. Access costs to the
Cannabullen Track may be high, particularly at the lowland end of the track,
which is about 50 km from the nearest town, Tully. The characteristics of both
tracks that are closely similar are summarized in Table 1 according to their
physical and aesthetic features and management regimes.

The main difference in management regimes for the trails is that visitation
to the Thorsborne Trail, which is booked to capacity in the cooler months of
the year, is strictly controlled and limited to a maximum of 40 persons per day
on the trail. Also, group size is limited to a maximum of six and permits are
not issued for longer than seven days. The reasons for these limits are both
environmental (to limit damage) and social (to provide a wilderness experience).
The need for such limits does not exist so far on the Cannabullen Track.

Comparison of populations and time

One feature of long-distance walking tracks that would be expected to
contribute to a more accurate transfer is usage by a wide range of people.
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Table 1. List of closely similar features of the two tracks.

Physical features Aesthetic features Management

Linear walking tracks Remote region Managed by QPWS
Length (32 and 38 km) Wilderness experience Permits and camping
Three nights camping Isolation fees required
Rough track classification Anticipation of rare animal view Self-reliant campers
Tropical climate No mountain bikes or horse riding Minimum impact rules
Heavy summer rainfall Limited facilities Both in WHAs
Creeks and waterfalls Clean creek water High access cost
Access difficulties

Hiking and camping are not pastimes that require the participant to have a
high income or special skills. The level of difficulty along a formed track does
not require the hiker to have specialized knowledge, equipment or expertise.
So, hikers of either of the long-distance walking tracks would be expected to
be of all ages and have a wide range of backgrounds and expectations. They
could be described as heterogeneous and would constitute a broad spectrum of
the population. The diversity may be expected to facilitate any value transfer,
especially when the track at the source site and the proposed track offer similar
challenges, experiences and level of difficulty, as in this case.

Initially, before the Cannabullen Track develops a good reputation, it is
expected that many of the hikers will be drawn from the local regions. They
could use a long weekend to hike the trail and their trip would have the sole
intent of experiencing the Cannabullen Track. If a transfer were made from the
Thorsborne Trail where only such single-site visitors were included in the
analysis, it would be expected that the populations from which the hikers of
the two trails were drawn would be closely similar.

The time difference between the original Thorsborne Trail survey and the
transfer is about six years. During this time, the infrastructure and people’s
preferences would not have changed, so the quality of the transfer should not
be affected adversely. For benefit transfer, the criteria of similarities between
site and population characteristics have been satisfied to a high degree between
the Thorsborne Trail and the Cannabullen Track.

Controversial issues associated with the travel cost method

TC methodology was applied to data from hikers of the Thorsborne Trail
(surveyed over twelve months from September 1999). Since most hikers (83%)
were hiking the trail for the first time, the zonal rather than the individual
travel cost methodology was appropriate.

Identification of zones

In Australian TC studies, it is convenient to identify zones based on statistical
divisions3 within each state of Australia, population data of which are readily
available from the Australian Bureau of Statistics (ABS, 2001). Using the
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statistical divisions as zones has the advantages that population data are readily
available and the boundaries are set by the ABS and therefore are not researcher-
assigned, with possible bias. Sample members were found to originate from all
states of Australia, but not all statistical divisions. It would be expected that
those hiking the Thorsborne Trail as the sole purpose of their trip would be
more likely to come from the closer local regions. This was found to be the
case, with 71% of single-site visitors coming from the statistical divisions that
included Townsville and Cairns. There were no single-site Thorsborne Trail
visitors from Western Australia, South Australia or rural areas of Victoria and
Tasmania. Remote rural zones with zero visitations were not included, resulting
in 14 zones being used in the analysis.

Substitute sites

It is important to take into account the presence of alternative long-distance
walking tracks for either the source or target track since the price of substitute
sites will have an impact on the estimation of recreational demand (Bateman,
1993). No alternative long-distance hiking opportunity existed in north Queens-
land at the time of the Thorsborne Trail survey. A high proportion of the
respondents were regular hikers, which suggested low substitutability between
long-distance walking and other recreation activities (Cook and Harrison, 2002).
If people plan a long-distance hike, they do not consider a day at the beach
(for example) to be a substitute activity. Thus, no substitutes were included for
the Thorsborne Trail and it was not relevant to include individual characteristics
of the trail in the analysis since no choices were available.

The Cannabullen Track, on the other hand, is one of three long-distance
walking tracks in the Misty Mountains Trails network and so there are two
other long-distance trails of similar length and difficulty in close proximity.
These must be taken into account in the transfer process, otherwise the source
site values will be overestimates for the Cannabullen Track. The three long-
distance trails in the Misty Mountains network have the same remote access
and associated difficulties, the same length and pass through similar tropical
rainforest environments. They are under the same management regime,
camping rules and camping costs and so the values for the three long-distance
trails can be considered equivalent.

The fact that visitation to the Thorsborne Trail is strictly controlled and
capped at 40 people per day indicates that visitation to the Cannabullen Track
is not likely to displace visitation to the Thorsborne Trail, but rather will absorb
the excess demand. The total demand for three- to four-day hiking in north
Queensland will be shared between the three Misty Mountains Trails and the
Thorsborne Trail.4 The absorption of excess demand indicates that part (or all)
of the benefit estimates for the new trail are additional or new benefits.
Additional utility may arise from new users or greater utility experienced by
locals who have hiked the Thorsborne Trail multiple times and are looking for
a new long-distance hiking facility.

Multiple destination visitors

One of the major assumptions of the TC methodology is that only one site is
visited per trip. In other words, all the travel costs are incurred exclusively to
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obtain access to the particular recreation site being valued (Haspel and Johnson,
1982). When the site is remote but unique, some visitors travel from far
distances and so the hike for them is one of a group of activities and other
destinations. If all visitors are included in the analysis and the total TCs for
visiting multiple sites are adjusted, with only part thereof being applied to a
single site, the basis of the TC procedure is undermined (Beal, 1995). TC
methodology (TCM) relies on the tenet that demand falls to low levels when
prices rise to high levels. If the total costs for multiple destination visitors are
used for the one site, then TCM overestimates the benefits attributable to that
site (Loomis and Walsh, 1997). On the other hand, the problems associated
with cost allocation for multiple sites are avoided or eliminated when only
single-site visitors are analysed. It is desirable in this case to consider only
single-site visitors so that the transfer source and target sites have similar
populations. Using only single-site visitors, though, may result in an
underestimation of consumer surplus.

The treatment of overseas visitors can vary. One option is to take their costs
of travel from their temporary residence. Prayaga et al (2006) did this, treating
all overseas visitors (to the Gemfest event in central Queensland) as coming
from the local region. On the other hand, Carr and Mendelsohn (2003) treated
the home country of international visitors (to the Great Barrier Reef) as a zone
in their TC analysis. They determined the benefit (ostensibly consumer surplus)
for each zone and the total was expressed as the value of the recreational benefits
of the Great Barrier Reef.5 In the Thorsborne Trail study, about 30% of all
respondents were from overseas. It was considered, from an Australian
perspective, that their expenditure while in Australia might be considered more
appropriately as contributing to producer surplus and not to consumer surplus
(which is measured by the TC procedure). Therefore, in this paper, overseas
visitors and Australians for whom the Thorsborne Trail was one of multiple sites
visited were not included in the analysis.

Inclusion of time

In TC models, it is hypothesized that the rate of visitation is dependent on
TC and some other variables. The inclusion of travel time and on-site time,
as well as the value of time, have been discussed by many authors (Bockstael
et al, 1987; McKean et al, 1995; Loomis and Walsh, 1997; Berman and Kim,
1999). In the Thorsborne Trail study, on-site time was not included since there
was little variation in the time spent on the track (limited to between four and
seven days), the long-distance nature of the trail was the reason for the trip
and the experiences over those few days provided utility (enjoyment and
satisfaction). Thus, on-site time may be considered more of a benefit than a
cost. The marginal utility of on-site time is at least equivalent to that which
may be obtained from alternative activities (Whitten and Bennett, 2002). Beal
(1995) also concluded that if there was a net benefit from the visit, then the
cost of on-site time might be omitted from the estimation of travel cost.

Most TC studies in the literature are for day trips to rivers, lakes or
mountains, involving hours of on-site time rather than days. An exception is
the Fix and Loomis (1997) study of mountain biking in Moab, Utah (USA),
where the average length of stay is around four days. Time (especially leisure
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time) is a scarce resource for many people and travel time may be traded off
against money by choosing a more expensive, but quicker, form of travel (for
example, air travel rather than motoring). This is especially relevant for
Australian visitors to north Queensland, which is remote from Australia’s main
population centres. For example, the nearest capital city to Cairns is Brisbane,
which is either two hours of flying time or two days of driving away. The
various modes of transport employed by respondents have been taken into
account when determining the TC variable. This has been calculated as the sum
of the cost of boat transfer to the island, camping fees, car, bus, rail or air travel
expenses and accommodation costs for the night before starting the walk (when
applicable).

Travel cost analysis for the Thorsborne Trail

For the Thorsborne Trail during the 12-month survey period, 485 question-
naires were returned, representing 1,101 people, 784 of whom were Australian.
Of the Australian hikers, responses representing 440 people (56%) indicated
that the hike was the sole purpose for the trip. During the survey period, 1,199
Thorsborne Trail camping permits were issued by the QPWS for 2,987 people
(Hunter, 2002). Assuming the same proportion as in the sample, 2,127 of these
were Australians. The sample fraction for single-site visitors therefore is 440/
2,127, or 0.2069. This was used to calculate the visitation rate (VR) variable,
which represented the number of visitors per year per 10,000 population for
each zone, expressed as:

           ViVRi = ––––––––––– , (1)
       Ni × 0.2069

where Vi = number of visitors from zone i and Ni = population of zone i over
14 years of age (in 10,000).

There is no theoretical reason for choosing one functional form over another
at this stage of the TC model. Various forms were estimated, including travel
cost and socio-economic variables of age, education and income as explanatory
variables. As in many zonal TC studies, the socio-economic variables were not
significant, even at the 10% level. This is not surprising since people of any
age group can hike and such activity does not require expensive equipment or
specialized knowledge. The amount of discretionary income is an important
determinant for recreation activities that have high equipment costs, such as
boating and skiing, but not for activities such as hiking or local fishing (Mercer,
1977). In agreement with other recreational studies (for example, Knapman and
Stoeckl, 1995; Stoeckl, 1995), it was found that the respondents were highly
educated, with nearly 70% holding a tertiary degree.

There are two approaches that may be taken when estimating a zonal TC
model. One approach is the two-stage methodology described by Clawson and
Knetsch (1966) and the other is a gravity model approach often used in
geography and transport studies to model commuting decisions (Garrod and
Willis, 1999; Haab and McConnell, 2002). Models from the two approaches
have many similarities. They both obtain the visitation rate to a particular
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destination as a function of the cost of travel and other variables, such as
measures of site quality and socio-economic characteristics. This is called the
trip-generating function and is what Clawson and Knetsch define as their first-
stage relationship. Both models present analysts with problems of deciding
what to include in the cost component (for example, travel cost, time cost, on-
site costs) and how to deal with substitute sites and multiple destinations. Both
models separate the origins into zones for which population information is
available. Ewing (1980) presents an excellent summary of the various types of
gravity model which may be used. Both models increment the TC variable in
each zone until visitation drops to zero. The increment is a proxy for an entry
fee and, since it is added to the TC variable (TC + ∆c), the same coefficient
applies to both. The TC methodology, therefore, relies on the assumption that
people respond to an entry fee in the same way that they respond to an increase
in travel costs.

Essentially, the two-stage method determines aggregate visitation from each
zone for a set of hypothetical entrance fees and then determines the consumer
surplus (CS) from the resultant price–quantity demand function. The gravity
model determines the CS for each zone and then aggregates them to obtain the
total CS. For ease of future transfer, the gravity model method is used here.

For each zone, the TC variable was incremented until visitation dropped to
zero. The increments began with zero (at the current travel cost) and the final
increment obtained the zonal choke price for which visitation became zero. The
CS for each zone was calculated and then all were summed to obtain the total
CS value for the Thorsborne Trail.

The TC trip-generating function for single-site visitors was found to be:

lnVR = 2.554 – 0.00358TC    (adjusted R2 = 0.412), (2)

       (0.005)   (0.0079)

where VR = visitation rate per 10,000 population, TC = travel cost (Aus$) and
the p-values for the coefficients are given in parentheses.

Other functional forms were estimated but were not selected because they
had less explanatory power or no price increment could be determined, which
drove visitation levels to zero.

The sum of all the zonal integrations gave a CS estimate for the Thorsborne
Trail of Aus$396,660 for the 12 months of the survey,6 which converted to
Aus$197 per trip, or Aus$49 per person per night, since the average number
of nights spent on the track was 3.8. In order to compare this value with other
studies, it may be useful to express the benefit in ‘per day’ terms. If people
camp for three nights, then they are spending four days on the trail. Using
4.8 as the average number of days hiking, the CS becomes Aus$38.85 per
person per day.

Transfer to the Cannabullen Track

In order to transfer the demand estimates to the Cannabullen Track, a level of
expected visitation is needed which takes into account the presence of substitute
long-distance tracks. It is noted that the composition of visitation may change
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over the years. In the short to medium term (the first few seasons after opening),
as a result of the widespread promotional programme conducted and the local
interest generated by the development, it would be reasonable to assume that
visitation from the local regions to the Misty Mountains Trails would be high.
This may decline in total later on. Visitation from interstate (and overseas) may
be slow in the early years and will increase as the area and the walking tracks
become better known.

Estimates of visitor numbers have been obtained from an early feasibility
study for a new long-distance walking track in the wet tropics (Vollbon and
Davern, 1994) and from the marketing manager for the Misty Mountains Trails
network (Sorensen, 2003). The latter estimates have been based on studies, such
as Bentrupperbäumer and Reser (2002), that have surveyed visitors at popular
tourist rainforest destinations where short walks are available. There is a
shortage of studies such as the Thorsborne Trail survey, which target people who
actually have demonstrated their interest in long-distance walking by complet-
ing at least one long-distance, three-night hike. Anecdotal evidence indicates
that locals who have walked the Thorsborne Trail many times are eager to try
out a new long-distance walk in the region.

Taking into account the existence of three long-distance walking tracks in
the Misty Mountains Trails, the mountain location of the trails that prolong
the hiking season in comparison to coastal hiking and also the absorption of
the excess demand for the Thorsborne Trail, a level of visitation of about 1,800
per year is expected for the Cannabullen Track. This is slightly more than half
the current Thorsborne visitation level. It is noted that this level of visitation
is much below the approximate 6,000 independent walkers per year on the
Milford Track in New Zealand.

The demand equation that was used to derive the CS for the single-site
Thorsborne visitors was Equation (2) above. Using half the Thorsborne
visitation levels in each zone, the equation becomes:

lnVR = 1.861 – 0.00358TC,

which can be rearranged to obtain a relationship between the level of visitation
and the travel cost:

V = N × 0.2069 × exp(1.861 – 0.00358TC).

For each zone, the visitation level was estimated using TC plus increments
representing changes in entry fee. The increment that drove visitation to zero
in each zone was noted and then the CS for each zone was estimated by
integration from zero (since the entry fee at present is zero) to the maximum
increment. The summation of the separate zonal CS values produced a total CS
estimate for the Cannabullen Track of Aus$325,140 per year, or Aus$305 per
person. To judge the sensitivity of this estimate, visitation levels of one-third
and two-thirds of the Thorsborne zonal visitation levels were also used. The
estimated equations and the corresponding CS estimates are presented in
Table 2. Although the annual CS values have a wide range, per person values
are all close to Aus$300. These values, therefore, are not sensitive to changes
in level of visitation.
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Table 2. Consumer surplus estimates from different visitation levels.

Visitation level Estimated equation Consumer surplus Consumer surplus
per annum (Aus$) per person (Aus$)

709 lnVR = 1.86 – 0.00358TC 205,900 290
1,064 lnVR = 1.46 – 0.00358TC 325,140 305
1,418 lnVR = 2.15 – 0.00358TC 444,940 314

Discussion

In Queensland, there is a general policy of no charges for entry into National
Parks, although there are exceptions for unique sites. The application of the
principle of user pays is capable of generating funds for resource management.
For example, visitors to the Great Barrier Reef pay a fee (currently Aus$4 per
visit), which is collected by the tour-boat operators. Also, visitors to Fraser
Island have paid vehicle access fees (currently Aus$32.60 per month or part
thereof) and camping permit fees since 1986. If visitors are willing to pay more
money for their experience (thus generating consumer surplus), then
opportunity exists to charge more in order to produce extra funds for
management. Long-distance walking tracks in the wet tropics rainforests are
inimitable and the estimated CS value for such is large, so user fees could be
considered.

The new Misty Mountains Trails initially have been opened with minimal
facilities, which contribute to the close similarity with the minimal manage-
ment ‘wilderness’ experience along the Thorsborne Trail. In the future, if
accommodation huts or lodges were built, complementing other well-known
tracks such as the Overland Track in Tasmania and the Milford Track in New
Zealand (both of which have a summer hiking season), the recreation value
would be expected to increase. The provision of more facilities would make the
hiking trails more appealing to a wider population, which could include the
‘older’ age group. The number of post-World War II ‘baby boomers’ nearing
retirement in many countries is growing. They are considered to have high
disposable income and to be fit and healthy and able to participate in a long-
distance hike, but may prefer to spend larger amounts of money in order to
avoid ‘roughing it’. The provision of huts along the new track would cater more
for this segment of the tourist population and would contribute to the new
track possibly developing into an icon recreation asset attracting foreign and
domestic tourists. Currently, advertising efforts are concentrated on attracting
and catering for younger backpacker tourists. With an expansion of interest to
a wider population, the CS estimate obtained in this paper might be considered
to be on the low side.

In this paper, the recreation value of the Thorsborne Trail (in terms of
consumer surplus) was determined using zonal TC methodology and was
estimated to be Aus$396,660 for the 12 months of the survey, which converted
to Aus$196 per person per trip. The Thorsborne Trail was used as the source
site for benefit transfer to the new Cannabullen Track. For benefit transfer, the
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criteria of close similarities between site characteristics and populations at the
source and target sites were found to have been satisfied. The time between
the original study and the transfer is short enough not to affect the quality of
the transfer adversely. The adjusted Thorsborne Trail demand curve was trans-
ferred to become the demand curve for the Cannabullen Track, which provided
a CS estimate. Three visitation levels were used and the recreation use benefits
accruing to hikers were found to be Aus$300 per person per annum (in 2002
dollars). Since the majority of hikers on the Thorsborne trail are not repeat
visitors, it is likely that the same situation will hold on the Cannabullen Track.
Therefore, the Aus$300 per person per annum may also be the per trip value,
which compares closely to the value obtained for the mountain biking trail of
approximately US$200 per trip in 1997 (Fix and Loomis, 1997).

The Aus$300 per person per trip estimate is higher than that obtained for
the Thorsborne Trail. The two value estimates indicate that hikers place a high
value on the experiences gained from a long-distance walking track and thus
indicate a strong demand for such recreation services. Such estimates have policy
implications for government investment in long-distance walking track infra-
structure and maintenance. These results may influence management decisions
relating to the future expansion of facilities or a policy change to allow for some
user-pays fees.

Endnotes

1. In the cases of decisions that would lead to potentially irreversible losses of scarce environmental
attributes, the cost of making a wrong decision may be so high as to justify expenditure on
a primary study instead of performing a benefit transfer.

2. All of North Australia is in the tropics, but only north-east Queensland has the high rainfall
which allows classification as wet tropics. The vast majority of Australia north of the Tropic
of Capricorn is classified as wet–dry tropics, characterized by two broad seasons – a cool to warm
dry season and a hot, humid wet season. Australia’s wet–dry tropics extend across the north of
the continent and south-east along part of the Great Dividing Range (DEH, 2005).

3. Statistical divisions are large, general-purpose regional spatial units which cover, in aggregate,
the whole of Australia without gaps or overlaps and do not cross State or Territory boundaries.
They are delimited in all States on the basis of socio-economic criteria. The boundaries are only
changed at infrequent intervals, such as 20 years (ABS, 1989).

4. This is true until more new trails (for example, Great Walks of Queensland) are completed.
5. Carr and Mendelsohn (2003) do not explain where their survey took place. Since the Great

Barrier Reef is 2,000 km in length, it is arguable that it cannot be termed a ‘site’ in the TC
analysis sense. Value estimates would be dubious if the survey was conducted at one or two points
only, regardless of whether or not international visitors were included.

6. When the two-stage Clawson and Knetsch TC method was applied, a CS estimate of Aus$418,280
per year, or Aus$51.75 per person per night (Aus$41 per person per day), was obtained, which
is the same order of magnitude.

References

ABS (Australian Bureau of Statistics) (1989), Australian Standard Geographical Classification Manual,
Catalogue number 1216.0, ABS, Canberra.

ABS (Australian Bureau of Statistics) (2001), Population by Age and Sex, Catalogue number 3235,
ABS, Canberra.

Bateman, I. (1993), ‘Valuation of the environment, methods and techniques: revealed preference
methods’, in Turner, R.K., ed, Sustainable Environmental Economics and Management; Principles and
Practice, Belhaven Press, London, pp 192–265.

Beal, D.J. (1995), ‘A travel cost analysis of the value of Carnarvon Gorge National Park



TOURISM ECONOMICS390

for recreational use’, Review of Marketing and Agricultural Economics, Vol 63, No 2, pp 292–
303.

Bentrupperbäumer, J.M., and Reser, J.S. (2002), Measuring and Monitoring Impacts of Visitation and
Use in the Wet Tropics World Heritage Area: A Site Based Bioregional Perspective, Cooperative Research
Centre for Tropical Rainforest Ecology and Management, Rainforest CRC, Cairns.

Bergstrom, J.C., and Civita, P. de (1999), ‘Status of benefit transfer in the United States and Canada:
a review’, Canadian Journal of Agricultural Economics, Vol 47, No 1, pp 79–87.

Berman, M., and Kim, H.J. (1999), ‘Endogenous on-site time in the recreation demand model’, Land
Economics, Vol 75, No 4, pp 603–619.

Bockstael, N.E., Strand, I.E., and Hanemann, W.M. (1987), ‘Time and the recreational demand
model’, American Journal of Agricultural Economics, Vol 69, No 2, pp 293–302.

Boyle, K.J., and Bergstrom, J.C. (1992), ‘Benefit transfer studies: myths, pragmatism, and idealism’,
Water Resources Research, Vol 28, No 3, pp 657–663.

Brookshire, D.S., and Neill, H.R. (1992), ‘Benefit transfers: conceptual and empirical issues’, Water
Resources Research, Vol 28, No 3, pp 651–655.

Brouwer, R. (2000), ‘Environmental value transfer: state of the art and future prospects’, Ecological
Economics, Vol 32, No 1, pp 137–152.

Brouwer, R., and Spaninks, F. (1999), ‘The validity of environmental benefits transfer: further
empirical testing’, Environmental and Resource Economics, Vol 14, No 1, pp 95–117.

Carr, L., and Mendelsohn, R. (2003), ‘Valuing coral reefs: a travel cost analysis of the Great Barrier
Reef’, Ambio, Vol 32, No 5, pp 353–357.

Clawson, M., and Knetsch, J.L. (1966), Economics of Outdoor Recreation, The John Hopkins Press,
Baltimore.

Cook, A., and Harrison, S. (2002), ‘Economic evaluation of proposed long-distance walking tracks
in the wet tropics of Queensland’, Economic Analysis and Policy, Vol 32, No 2, (Special Issue), pp
113–129.

DEH (Department of the Environment and Heritage) (2005), Wetlands in Australia’s Wet–Dry Tropics,
http://www.deh.gov.au/publications/erissnotes/pubs/wet-dry-tropics.pdf (last accessed June 2005).

Desvousges, W.H., Naughton, M.C., and Parsons, G.R. (1992), ‘Benefit transfer: conceptual prob-
lems in estimating water quality benefits using existing studies’, Water Resources Research, Vol 28,
No 3, pp 675–683.

Ewing, G.O. (1980), ‘Progress and problems in the development of recreational trip generation and
trip distribution models’, Leisure Sciences, Vol 3, No 1, pp 1–24.

Fix, P., and Loomis, J. (1997), ‘The economic benefits of mountain biking at one of its meccas: an
application of the travel cost method to mountain biking in Moab, Utah’, Journal of Leisure
Research, Vol 29, No 3, pp 342–353.

Garrod, G., and Willis, K.G. (1999), Economic Valuation of the Environment: Methods and Case Studies,
Edward Elgar, Cheltenham.

Haab, T.C., and McConnell, K.E. (2002), Valuing Environmental and Natural Resources, Edward Elgar,
Cheltenham.

Haspel, A.E., and Johnson, F.R. (1982), ‘Multiple destination trip bias in recreation benefit esti-
mation’, Land Economics, Vol 58, No 3, pp 364–372.

Hunter, S. (2002), ‘Ranger responsible for Thorsborne Trail, QPWS, Townsville’, personal commu-
nication.

Kirchhoff, S., Colby, B.G., and LaFrance, J.T. (1997), ‘Evaluating the performance of benefit transfer:
an empirical inquiry’, Journal of Environmental Economics and Management, Vol 33, No 1, pp 75–
93.

Knapman, B., and Stoeckl, N. (1995), ‘Recreation user fees: an Australian empirical investigation’,
Tourism Economics, Vol 1, No 1, pp 5–15.

Loomis, J.B. (1992), ‘The evolution of a more rigorous approach to benefit transfer: benefit function
transfer’, Water Resources Research, Vol 28, No 3, pp 701–705.

Loomis, J.B., and Walsh, R.G. (1997), Recreation Economic Decisions: Comparing Benefits and Costs,
Venture Publishing, State College, PA.

Loomis, J., Roach, B., Ward, F., and Ready, R. (1995), ‘Testing transferability of recreation demand
models across regions: a study of Corps of Engineer reservoirs’, Water Resources Research, Vol 31,
No 3, pp 721–730.

McDonald, G., and Lane, M., eds (2000), Securing the Wet Tropics?, The Federation Press, Sydney.
McKean, J.R., Johnson, D.M., and Walsh, R.G. (1995), ‘Valuing time in travel cost demand analysis:

an empirical investigation’, Land Economics, Vol 71, No 1, pp 96–105.

http://www.ingentaconnect.com/content/external-references?article=0044-7447()32:5L.353[aid=8296700]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.701[aid=4804407]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()31:3L.721[aid=42625]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()31:3L.721[aid=42625]
http://www.ingentaconnect.com/content/external-references?article=0023-7639()71:1L.96[aid=7636389]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.675[aid=42619]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.675[aid=42619]
http://www.ingentaconnect.com/content/external-references?article=0149-0400()3:1L.1[aid=1464469]
http://www.ingentaconnect.com/content/external-references?article=0022-2216()29:3L.342[aid=7474935]
http://www.ingentaconnect.com/content/external-references?article=0022-2216()29:3L.342[aid=7474935]
http://www.ingentaconnect.com/content/external-references?article=0023-7639()58:3L.364[aid=7221297]
http://www.ingentaconnect.com/content/external-references?article=0095-0696()33:1L.75[aid=7923199]
http://www.ingentaconnect.com/content/external-references?article=0008-3976()47:1L.79[aid=7391107]
http://www.ingentaconnect.com/content/external-references?article=0023-7639()75:4L.603[aid=8296703]
http://www.ingentaconnect.com/content/external-references?article=0023-7639()75:4L.603[aid=8296703]
http://www.ingentaconnect.com/content/external-references?article=0002-9092()69:2L.293[aid=8296702]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.657[aid=42616]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.651[aid=4804398]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()28:3L.651[aid=4804398]
http://www.ingentaconnect.com/content/external-references?article=0921-8009()32:1L.137[aid=7923208]
http://www.ingentaconnect.com/content/external-references?article=0921-8009()32:1L.137[aid=7923208]
http://www.ingentaconnect.com/content/external-references?article=0924-6460()14:1L.95[aid=8296701]
http://www.deh.gov.au/publications/erissnotes/pubs/wet-dry-tropics.pdf


391Recreation value of a new long-distance walking track

Mercer, D. (1977), ‘The factors affecting recreational demand’, in Mercer, D., ed, Leisure and
Recreation in Australia, Hedges and Bell, Maryborough, pp 59–68.

Morrison, M., Bennett, J., Blamey, R., and Louviere, J. (1998), Choice Modelling and Tests of Benefit
Transfer, Choice Modelling Research Report 8, University of New South Wales, Canberra.

Parsons, G.R., and Kealy, M.J. (1994), ‘Benefits transfer in a random utility model of recreation’,
Water Resources Research, Vol 30, No 8, pp 2477–2484.

Pearce, D., Whittington, D., Georgiou, S., and James, D. (1994), Project and Policy Appraisal:
Integrating Economics and Environment, Organization for Economic Cooperation and Development,
Paris.

Piper, S., and Martin, W.E. (2001), ‘Evaluating the accuracy of the benefit transfer method: a rural
water supply application in the USA’, Journal of Environmental Management, Vol 63, No 3, pp 223–
235.

Prayaga, P., Rolfe, J., and Sinden, J. (2006), ‘A travel cost analysis of the value of special events:
Gemfest in Central Queensland’, Tourism Economics, Vol 12, No 3, pp 403–420.

Rosenberger, R.S., and Loomis, J.B. (2000a), Benefit Transfer of Outdoor Recreation Values, US Depart-
ment of Agriculture, Fort Collins, CO.

Rosenberger, R.S., and Loomis, J.B. (2000b), ‘Using meta-analysis for benefit transfer: in-sample
convergent validity tests of an outdoor recreation database’, Water Resources Research, Vol 36, No
4, pp 1097–1107.

Smith, V.K. (1992), ‘On separating defensible benefit transfers from “smoke and mirrors”’, Water
Resources Research, Vol 28, No 3, pp 541–564.

Sorensen, L. (2003), ‘Misty Mountains Trails marketing action plan’, personal communication.
Stoeckl, N. (1995), ‘A travel cost analysis of Hinchinbrook Island National Park’, in Faulkner, B.,

Fagence, M., Davidson, M., and Craig-Smith, S., eds, Tourism Research and Education in Australia,
(Proceedings of the Australian National Tourism Research and Education Conference, Gold Coast, 1994),
Bureau of Tourism Research, Canberra, pp 187–201.

Vollbon, T., and Davern, R. (1994), Draft: Russell and Mulgrave Rivers Long-Distance Walking Track
Feasibility Study, The Parkscape Group, Brisbane.

Whitten, S., and Bennett, J.W. (2002), ‘A travel cost study of duck hunting in the upper south
east of South Australia’, Australian Geographer, Vol 33, No 2, pp 207–221.

WTMA (Wet Tropics Management Authority) (2001), Wet Tropics Walking Strategy, WTMA, Cairns.
WTMA (Wet Tropics Management Authority) (2002), Managing a Living Resource, http://

www.wettropics.gov.au/ (last accessed April 2002).

http://www.ingentaconnect.com/content/external-references?article=0043-1397()30:8L.2477[aid=5305020]
http://www.ingentaconnect.com/content/external-references?article=0301-4797()63:3L.223[aid=8296707]
http://www.ingentaconnect.com/content/external-references?article=1354-8166()12:3L.403[aid=8296706]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()36:4L.1097[aid=4804410]
http://www.ingentaconnect.com/content/external-references?article=0043-1397()36:4L.1097[aid=4804410]
http://www.ingentaconnect.com/content/external-references?article=0004-9182()33:2L.207[aid=7474946]
http://www.wettropics.gov.au/
http://www.wettropics.gov.au/

