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VALUING RURAL RECREATION BENEFITS: 
AN EMPIRICAL COMPARISON 
OF TWO APPROACHES 

N. D. Hanley* 

Two methodologies for valuin non-market benefits (contingent 

then applied to the problem of valuing non-market recreation 
benefits derived by visitors to a part of the Queen Elizabeth Forest 
Park in Central Scotland. Results, in t e r m  of consumer surplus 
estimates, are presented for each method, and problem areas found 
in applying the two methodologies are pointed out. 

valuation and the travel cost met R od) are briefly described. Both are 

1. Introduction 
In many analyses of public sector investment decisions, the problem arises as to 
how to place values on goods which are not bought and sold in markets. Of 
special interest are those instances where changes in the supply of 
environmental goods or services are involved, such as, for example, an increase 
in noise levels due to the opening of a new airport, or the improvement in air 
quality following the introduction of pollution control activities. 

Three a proaches have dominated empirical investigations of such 
problems: t fl e travel cost method, contingent valuation and hedonic pricing. In 
this paper, we discuss only contingent valuation and travel costs. Readers 
interested in hedonic pricing are referred to Freeman (1979). In the research 
reported here, the travel cost method and contingent valuation were used to 
place estimates on the values of a number of non-market services supplied by 
public (i.e. Forestry Commission) woodlands. The paper is organised as 
follows. Section 2 briefly considers the two methodologies employed, 
concentrating on their problem areas. Also reported are exam les from the 

and survey area, and some results are reported. Conclusions are drawn in the 
final section. 

literature of previous twin-methodology studies. Section 3 descri bp es the survey 

2. 

2.1 Contingent Valuation 
Contingent Valuation (CV) seeks to lace a figure on the benefits people 
derive from consuming a Dublic eoo B bv directly auestionine a samde of 

Methods for Valuing Non-Market Goods 
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consumers in order to obtain their maximum willingness to pay (WTP) to have 
the good, or minimum com ensation sum to go without it; their willingness-to- 
accept (WTA). WTP an i f  WTA may also be estimated for any welfare- 
decreasing action. In order to investigate the determinants of, for example, 
WTP, a bid curve may be estimated, where for individual i: 

where Q represents the uantity or kality of the environmental good, Y is 
income, T measures pre 9 erences an 8 S is a vector of other socio-economic 
variables thou ht relevant. Three principal areas of debate have emerged 
regarding CV: fi) the choice of welfare measure (WTP and WTA); (ii) possible 
sources of bias; and (iii) non-use values. Recent contributions to the literature 
indicate that pro erly designed CV exercises are capable of producing useful 
estimates of we1 P are gain or loss, although WTA formats have been found to 
suffer from excessive protest bids (Hanley, 1988; Cummin s, Brookshire and 

referred to Cummings, Brookshire and Schulze (1986) or to Hanley (1988). 
Schulze, 1986). For a detailed discussion of the methodo f ogy, the reader is 

2.2 The Travel Cost Method 
In contrast to CV, the Travel Cost method (TC) seeks to infer the value that 
consumers place on a non-marketed good by observing their behaviour in 
actual markets (as opposed to hypothetical ones). Specifically, it is assumed 
that visitors to a country park, for instance, treat travelling and other visit- 
related costs in the same way that they treat prices for marketed goods. Their 
minimum WTP to consume the services provided by the country ark can be 

consuming these services, A trip generating function, relating visits to the 
resource in question, to travel cost - and to other relevant variables - is 
estimated. If visitors are allocated into zones of origin, then the trip generation 
function takes the general form: 

measured by estimating their travelling costs, plus any other costs t K ey occur in 

vi = v (Ci, Yi, Fij, Z) (2) 

where Vi is the number of visits from the ith zone, Ci are travel costs,Fij is 
a vector of the costs of visiting other j substitute,sites from each zone, and Z is a 
vector of other socio-economic variables thought significant. This function ma 
alternatively be expressed with number of visits er annum to the site of eac 
individual visitor as the de endent variable lsee Common (1988) for a 
discussion of the choice of 8 ependent variable). Costs, Ci, will depend on 
distance travelled, cost per mile, time taken to travel (if time is assigned an 
economic value) and an admission fee - possibly zero. The trip generating 
function is then used to simulate a demand curve, whereby visitors are assumed 
to react to hypothetical increases in the admission fee the same way that they 
are observed to react to variations in travel cost. Integrating under this ‘second 
stage’ demand curve yields an estimate of consumers’ surplus. 

A full discussion of the travel cost method may be found in Anderson and 
Bishop (1986) or McConnell(l985). We should note here that there are many 
problem areas associated with the technique. The first relates to the economic 
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value of time. Some researchers have used the opportunity cost of earnings 
forgone to put a value on time spent travelling (Bishop and Heberlein 1979; 
Cesario 1976), assuming that this represents the op ortunity cost of time. More 
recently, Bockstael, Strand and Hanemann (1987p have sought to distinguish 
between those giving up possible earnings and those not, whilst a different 
approach - calculating the value of time implicit in the observed data - has 
been taken by McConnell and Strand (1981) and Common (1973). 

Other problems include (i) deciding on the functional form of the trip 
generating function; (ii) deciding how to apportion the travelling costs of a 

arty across individual members of that party; and (iii) valuing benefits derived 
gy ‘meanderers’: that is, those for whom a visit to the site is not the main 
purpose of their day trip. 

2.3 Previous Comparative Studies* 
Bishop and Heberlein’s (1979) study of the value of wildfowl to hunters in 
Wisconsin used both TC and CV to place a value on a day’s hunting. The TC 
estimate varied from $11 to $45, depending on the value of time, whilst CV 
estimates were $101 for WTA and $21 for WTP. Thayer (1981), in a study of 
the value of landscape in the Jemez Mountains, New Mexico, achieved much 
closer results, with a TC result of $1.85 - $2.59 per visitor day and a mean bid 
for CV of $2.54 per visitor day. Seller, Stoll and Chevas (1985) surveyed boat 
users in the Four Lakes area of East Texas to estimate the benefits derived from 
boating. Comparing TC with CV results revealed that they were not 
significantly different for 2 out of 4 lakes surveyed. 

Desvouges and Smith (1986) measured the benefits of improving water 
quality on the Monongahela river, Pennsylvania, using travel costs and 
contingent valuation. Table 1 shows some of their results: 

Table 1 Contingent Valuation and Travel Cost Results from Desvouges and Smith 
Water Quality Change 

Boatable to ame fBhing Boarable to swimming 
Valuation Method (1 9 h  $) ( I  981 $) 
Contingent Valuation 
using: 
-direct question 21.18 31.18 
-payment card 30.88 51.18 
-iterative bidding(SP’ = $25) 4.21 10.53 
-iterative bidding(SP = $125) 20.13 48.75 
Simple travel cost 7.16 28.86 

SP = Starting Point 
Source: Desvouges and Smith, p.271 

The ‘direct question’ format, referred to above, involves simply asking 
respondents their maximum WTP for any given water quality change. The 
payment card method gives respondents a choice of values, and information on 
the sorts of payments they typically make for other publicly provided services, 
* In this section only those studies comparing TC and CV are reported. 
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such as defence. Finally, iterative bidding with varying starting points were 
used. Considerable variation in the CV results makes comparison with the TC 
estimate difficult, but the TC estimate is lower in all scenarios than the CV 
estimate if the iterative bidding (SP = $25) value isexcluded. 

Two questions arise from these cross-methodolo y studies which show that 

answer? and (ii) should we expect answers obtained by TC and CV to differ? 
With respect to (i), we are currently unable to exactly measure the consumers’ 
su lus for a non-marketed good as it would be if that good was actually bought 
an ‘8 sold. We might then ask which technique gives the more reliable estimate. 
Some evidence on the reliability of CV may be found in Soda1 (1988). In any 
case, some would argue that neither WTE’ or WTA measure the ‘true’ value of a 
natural resource like a wilderness area. 

With respect to (ii), suppose we knew, somehow, that our CV study had 
produced bids that were totally unbiased. Would the value estimate thus 
obtained be the same as a TC value estimate? This is unlikely, because whereas 
CV explicitly asks people about their maximum WTP (minimum WTA) for 
retaining (say) a national park, TC infers WTP from observed behaviour. 
Motorists may not be aware of the costs they incur in travelling to a site, or else 
may not abide by the ‘rational’ rule of ‘don’t visit if the cost of travelling 
exceeds the value you would derive from the reserve’. There is some evidence 
(for instance, Harley and Hanley, 1989) that people’s perceptions of the 
average cost of motoring are significantly different. So TC may either over- or 
under-estimate true values. In addition, practitioners have identified a ‘value 
formulation’ problem in CV studies: people may have difficulty in translating 
the benefits they derive from a resource into money terms. This is especially 
true for WTA measures, where we are asking people to state some monetary 
amount that would compensate them for a reduction in environmental service 
flows. 

In discussing likely differences between CV and TC value estimates, we 
began with an assumption of a CV result which we knew to be unbiased. Taking 
one more step towards reality, we must recognise that besides the value 
formulation problem referred to above, there is a value statement problem in 
CV studies, given the many possible sources of bias (see Hanley (1988) for a 
discussion of these). The presence of bias drives a wedge between actual WTP 
and stated WTP. How this stated value relates to TC estimates of value is thus 
doubly uncertain, especially given the empirical problems (discussed in the 
next section) with the TC method. 

TC and CV results often differ. These are: (i) whic a technique gives the right 

3. Thesurvey 

3. I Survey Area 
The Queen Elizabeth Forest Park is situated in Central Scotland close to large 
centres of opulation (for example, Glasgow is 30 miles away . The Forest 

extends from Loch Lomond in the West to the Trossach hills in the East. The 
Forest Park is set in spectacular mountain scenery and is covered by a mixture 
of indigenous hardwoods and both indigenous and introduced softwoods. 
Sampling took place during the summer of 1987 at two sites, the David 
Marshall Lodge visitor centre and the Achray Forest Drive. Visitor days have 
recently been estimated by the Forestry Commission at 145,000 per year for the 
two sites, although this figure may be influenced by double-counting. Total 

Park, whic K is owned by the Forestry Commission, covers 17, ood hectares and 
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visits to the Forest Park are not known, partially because of measurement 
problems (principally that the area is a very large one). This figure of 145,000 
can be seen as an estimate of the annual visitor days in Achray Forest, an 
administrative unit of the Forest Park in which the David Marshall Lodge and 
the forest drive are the main centres of attraction. The study attempts to value 
recreation benefits in this Achray Forest area. 

A total of 1148 uestionnaires were collected, partly by interview and partly 

provided by the Forestry Commission. One representative from each visitor 
party was responsible for completing the questionnaire (see Appendix). 
Responses from the David Marshall Lodge and the Forest Drive were then 
pooled to form a single sample. Table 2 gives some general descriptive data 
obtained: * 

by respondents fi ? ling them in, then posting the completed forms in boxes 

Table 2 Oueen Elizabeth Forest Park Survev Data 
Variable Units Mean Standard Deviation 
Round-trip distance miles 57.35 48.90 
Travel time hours 2.23 2.03 

Visits per annum number 3.80 19.80 
Income f 1 1,491 6,630 

Stay time hours 2.59 1.60 

Size of party number 3.44 5.40 
Age range of respondent years 35-44 - 

Respondents were asked about the purpose of their day trip. For those on 
multi-purpose trips (45%), the importance score allocated to Achray Forest 
(on a scale of 5 ‘a great deal’ to 1 ‘almost none’) was, on avera e, 4.3. One may 

significant part in their day out. 
conclude that for multi-purpose trippers, a visit to the stu $! y area played a 

3.2 The Contingent Valuation Exercise 
The urpose of the contingent valuation exercise was to place a monetary value 

Aspects thought to be important were wildlife, landsca e and recreational 

that was both credible (to respondents), and would minimise free-riding. For 
wildlife, the question was put as follows: 

‘Sup ose the Forestry Commission decided to construct a hide, from 

close quarters. If the only way to fund this project was an entrance fee, 
what is the most you would be prepared to pay, per person per visit?’ 

This is obviously an unsatisfactory way of valuing the benefits derived from 
watching wildlife, as some people will weight a given number of ‘encounters’ 
more highly if made in the open-air, rather than on this semi-organised basis. 
Furthermore, it does not value the benefits derived by those watching wildlife 

A full description of results may be found in Hanley and Common (1987b). 

on t fl e benefits derived by visitors from certain aspects of the Forest Park. 

facilities. For each of these, it was necessary to construct a E ypothetical market 

whic R you could watch wildlife (for instance, deer, squirrels and birds) at 
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in the forest other than from hides if such persons bid less for the entry fee to 
the hide than their maximum WTP to preserve the option of viewing wildlife 
within the forest. An alternative valuation strategy would have been to ask 
respondents their minimum compensation sums if this option was withdrawn 
(their WTA). However, such WTA measures are problematical, as was 
mentioned in Section 2. The question used in this study does exclude free-rider 
behaviour (only those paying to enter the hide could use it), and is a credible 
scenario. It should be pointed out that the question is measuring incremental 
rather than existing benefits, as it offers the ossibility of extending the 

question, therefore, we must assume that the marginal utility gained from an 
increased opportunity is equal to the average level of utility currently derived. 
Alternatively, recognising the possibility of diminishing marginal utility, one 
may argue that the bid figures are under-estimates of true value. This will also 
be the case if those currently watching and enjoying wildlife in the forest do not 
value the opportunity to watch from a hide. 

In order to estimate the value of landscape, respondents were faced with the 
following: 

‘The trees surrounding the David Marshall Lodge (which include oak, 
spruce, silver birch and larch), are of quite high timber value. Suppose 
the Commission was faced with the choice of either felling the trees this 
year, or else increasing the entry fee to the Lodge area. How much would 
you be willing to pay, in total, per person per visit, to save the trees?’ 

The attention of visitors to the David Marshall Lodge was drawn to a 
particular view of the surrounding forest both by topolo ical factors, and by 
interpretive materials around the David Marshall Lodge fsuch as information 
boards). This part of the forest contains a particularly large assortment of 
species relative to other surrounding parts of the Forest Park. Clearly, the 
question invites free-rider behaviour to a certain extent, as exclusion from 
consumption is impossible if the landscape is retained. However, ersons 

lose the consumption possibility. The question design also gives res ondents a 

The recreational facility chosen for valuation was the forest drive. Given 
honest behaviour, this is actually a private good, as only those paying (by way 
of an honesty box system) are supposed to use it. However, it seemed probable 
that some visitors would be retaining their consumers’ surplus under the 
present system, so an attempt was made to value it: 

‘Currently a charge of f l  is made for use of the forest drive, a Forestry 
Commission road that takes in 7 miles of woodland, wildlife and views. If 
the only way to keep the drive open was to increase the fee, what is the 
most you would be willing to pay in total, per car per visit?’ 

Finally, an attempt was made to value all aspects of the site. This was done 
partly to aid comparison with the TC results, and partly because there is an 
element of overlap in the benefit estimates of individual attributes: for 

art of the value a person puts on a landscape may be derived from 

devised. This task was complicated by the facts that public roads cross Achray 
Forest, and that the Forestry Commission is not legally able to force individuals 
to pay to use the forest. The following question was used: 

‘Suppose the government was considering selling the Queen Elizabeth 
Forest Park to a private forestry company. This would mean people 

opportunities to view wildlife. In using the bi B figures obtained from the 

valuing the view in question know that if the aggregate bid is too low, t ri ey will 

reason for having to pay where no direct payment is currently asked P or. 

example, the wildli P e for which it is a habitat. Again, a credible scenario had to be 
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would no longer be able to visit it. If the only way to prevent this 
happening was for the Forestry Commission to raise revenue by selling 
day tickets to visitors, how much would you be willing to pay, per person 
per visit?’ 

For all of the CV uestions, data were recorded on (i) the bid figure (ii) the 
question format: bot open-ended uestions (with no initial suggestion of a bid 
by the interviewer) and close-ende questions (where respondents were faced 
with a list of possible bids) were used in a systematic manner, and (iii) whether 
the data had been collected by interview or self-fill questionnaires. If 
respondents gave a zero bid, the motive for such an action was requested from 
them. Those stating reasons other than zero valuation of the recreation 
benefits in question were classified as protest bidders in accordance with 
previous CV studies. 

! 1 

Results for the CV exercise are given in Table 3: 

Table 3 Contingent Valuation Results 
WTP for WTP for WTP for 

Descriptive Statistics hide landscape forest drive 
Mean (f) 0.84 0.80 1.58’ 1.25 
Standard Deviation 0.57 0.59 0.72 0.87 

No. of protest bids 89 156 121 158 
No. of non-protest bids 1059 992 1027 990 

Range (f) 0-5.00 0-5.00 0-5.00 0-10.00 

The greatest number of protest bids were lodged for the ‘landscape’ and 
‘whole forest’ questions. This may be because these two scenarios are further 
removed from respondents’ experience than either the wildlife hide or forest 
drive questions. Interestingly, the bid for the whole forest is less than the sum 
of the bids for some of the attributes (wildlife, recreational facilities and 
landscape). This may be due to the possibility that respondents would value a 
private forest less than the same forest when publicly owned. However, if entry 
fees were charged, then the visitation rate might fall. This would reduce 
congestion around the David Marshall Lodge, and thus possibly increase the 
per-visitor benefits associated with the site. Respondents may also have 
objected to the bid vehicle (if payments had been specified as being made to a 
trust fund, a higher mean bid mi ht have ensued); or have seen the possibility 

because people using the public roads that cross Q FP can still ‘consume’ for 
instance, its landscape beauty). We have already noted the probability of 
overlap in the questions (on page 366). 

Taking the figure of 145,000 visitor days per annum for the combined sites, 
and assuming all visitors to the forest drive also visit David Marshall Lodge we 
get the following aggregate bids for the wildlife hide, forest drive, landscape 
and whole forest: 

I! 
for free rider behaviour (either t y individuals not urchasing day tickets, or 

Table4 Aggregate WTPDatn 
Resource Aggregate WTPper annum 
Wildlife hide f121,800 
Forest Drive? fl1,025 
Landscape around DML f116,000 
Whole Forest f 181,250 

For anestimated3.45visitorspercar, the mean bid isf0.45pervisitor. 
t Aggregation based on a Forestry Commission estimate of 24,500visitor days for the forest drive. 
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There are, however, we should note, at least two possible roblems with the 

visits, and may be valued lower than first visits. Second, some of this total of 
visit days is accounted for by children, and to measure their WTP is a difficult 
issue. 

Bias in the results of this survey could be present for a number of reasons. 
The first is the method of data collection. Table 5 compares mean bids from 
interview and self-fill questionnaires. Bid figures are only significantly 
different (at the 95% level) for the landscape and whole forest questions, 
although in opposite directions. 

aggregation of average bids. First, some of the 145,000 visit B ays will be repeat 

Table 5 Comparison of Bids by Data Collection Method 

Bid for: Mean (€) Sr Dev Mean (f) Sr Dev 
Hide 0.87 0.62 0.84 0.53 
Forest Drive 1.56 0.75 1.60 0.71‘ 
Landscape 0.73 0.58 0.86 0.60 
Forest 1.35 0.91 1.16 0.84 

Interview Self Fill 

Comparing results from open- and closed-ended questions (Table 6 ) ,  mean 
bids were higher from close-ended uestioning in all cases, but only for the 
wildlife hide and the landscape were t x ese differences significant. 

Table 6 Open vs Closed Ended Responses 

Bid for: Mean Bid (f) Sr Dev Mean Bid (€) 9 Dev 
Wildlife Hide 0.81 0.61 0.89 0.54 
Forest Drive 1.58 0.82 1.59 0.64 
Landscape 0.74 0.63 0.85 0.56 
Whole Forest 1.24 0.99 1.25 0.76 

Open- Ended Closed- Ended 

Thus, the choice of question format will affect the total value estimate. 
Taking the wildlife hide, total value if only open-ended questions had been 
used could be f 117,450, compared to f 129,050 with only close-ended questions 
(Table 4 uses mean bid figures calculated across all responses, i.e. not 
distinguishing between open- and closed-ended responses). The open-ended 
format also produced more refusals to state a bid in all four scenarios. These 
results echo findings by Seller, Stoll and Chevas (1985), and indicate that, in 
the unfamiliar situation of being asked to put a monetary value on something 
currently being provided ‘free’, people are more willing to respond when a 
range of possible bids is provided for them. This is evidence which favours the 
choice of the closed-ended format, although care has to be taken over the range 
specified. 

Starting point and strategic bias were mentioned as two possible problems in 
Section 2. No test for the former was employed here, as the open-ended format 
gave no prompt to respondents as to their opening bid. In future studies it 
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would be interesting to vary the up er and lower values in close-ended format 

nder behaviour normally used is to examine the distribution of received bids, 
on the assum tion that true values are distributed normally (see, for example, 

bids, this seems unlikely. The true distribution might equally well be bi-mcidal. 
Calculations of the adjusted Pearson coefficient for each distribution revealed 
negative skewness in the responses relating to the wildlife hide and positive 
skewness for the forest drive, landscape and whole forest, implying that, if one 
can accept that true values are normally distributed, bids for these three 
resources may be biased downwards due to strategic behaviour, whilst bids for 
the wildlife hide were biased upwards. 

In order to try to explain the determinants of bid size, equation (1) was 
estimated for each of the WTP questions across a number of functional forms 
using visits per annum as a measure of quantity. Results were, on the whole, 
disap ointing, in that explanatory power was low and many variables that one 

of the WTP equations is reported here, being that for the whole forest. A semi- 
log form was found to fit best. The estimated equation is shown in Table 7. 

As may be seen, WTP is related positively and signficantly (at the 90% level) 
to visits per annum and related negatively and significantly to time on site, 
which is surprising, and to the age of the respondents. Bids are likely to be 
higher if the individual is a member of a conservation group, whilst, in 
accordance to earlier comments, both the mode and manner of data collection 
(opedclosed ended, interviewdself-fill) are significant. Income is not 
significant, which is perhaps not surprising given that expenditure on the good 
in question constitutes a small percentage of total expenditure or income. 

questions to test for any effect on t R e value of reported bids. The test for free- 

Brookshire, P ves and Schulze, 1975). However, given the absence of negative 

woul s have thought significant were not so. In the interests of brevity, only one 

Table 7 WTP Determination-Semi-Lag Form 
Coefficient Coefficient 

Variable It-statisticJ Variable ft-statistic) 

Constant 0.1788 Age of respondent 

Miles travelled to site O.ooOo8 Holidaymaker or day visitor 
0.34 

Time on site -0.01 17 Meandererorpurposeful tripper 

(3.64) 

(-1.74) 
No. of substitute sitesvisited -0.001 Member of conservation society 

(-0.23) 
Visits per annum 0.0029 Interviewed or self-fill response 

11.83) 
Income - O h 0 0 9  Mode: open or closed 

Size of party 0.00048 
(-0.66) ended questions 

(0.24) 

-0.0219 

-0.0219 

-0.0048 

0.048 
(2.07) 
-0.098 

0.038 
(1.98) 

(-3.41) 

(-1.05) 

(-0.23) 

(-5.01) 

Notes: R2 = 4.5%; n = 990; Critical value for two-sided t-test at 90% level = 1.67 

3.3 Travel Cost Analysis 
Travel cost analysis was performed only on those responses forthcoming from 

urposeful’ visitors, that is, those persons for whom a visit to Queen Elizabeth ;P orest Park was the main reason of their day out. This gave a sample of 319 
responses. Results from other visitors (‘meanderers’) were not analysed, as it  is 
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difficult to decide how much of their total day’s travel costs to apportion to the 
site in question. Four candidate functional forms for the tnp generating 
equation were considered: quadratic, semi-log (dependent), semi-log 
(independent), and double log. Travel costs were computed using estimates of 
running costs (chiefly petrol costs), as these represent the marginal cost of 
making one more trip*. The assumption was made that the costs of making the 
trip would be shared equally by the members of the respondent’s party. 

Table 8 presents trip-generating equations estimated from the data. As may 
be seen, travel time and the cost of travel to substitute sites were not included in 
these equations. For travel time, the coefficient was found to be insignificant. 
For substitute sites, information was only collected on the number of substitute 
sites visited, not their distance from the survey site. This is clearly a weakness in 
the data set. Table 8 also shows the per capita consumers’ surplus estimates 
calculated from each trip generating function. 

Table 8 Estimated Trio Generating Functions - 
Equation R 2  Consumers’ Surplusper capita 
(1) ViRi = 0.478 - 0.329TCi + O.OSTC: 34% f0.32 

(4.06) (3.47) 13.111 
(2) Viff’i=‘0.152310.1461nTCi ‘ 

(3.91) (3.05) 
24 % f0.56 

(3) In (Vi/Pi) = -2.6 - 0.6TC. 37% f1.70 

(4) In (ViRi) = -2.76 - 1.7 In TCi 37% f15.13 
(6.06) (3.41) 

(8.39) 14.18) 
(t-statistics in parentheses) 

In Table 8, (V,/Pi) represents visits per capita from the ith zone, and TC, are 
round-trip travelling costs plus entry fee per respondent from zone i. 

As can be seen, there are large variations in consumers’ surplus according to 
ones choice of functional form. The uadratic and the semi-log (independent) 

forms to suffer from heteroskedastic disturbances (e.g. Strong, 1983). The 
resence of heteroskedasticity in this data set was confirmed using a Breusch- F agan test. Transforming V P  by taking logs is one solution to heteroskedastic 

disturbances (Maddala, 1977, p.265). This therefore leaves the semi-log 
(dependent) and log-log forms for consideration. The very high per capita 
consumers’ su lus estimate from the latter seems inconsistent with other 
travel cost wor T on UK sites. Therefore, it was though that the semi-log 
(de endent) form roduced the best estimate of consumers’ surplus, being 
f 1.% per trip or f l  z 0,744 per annum for Achray Forest. 

Consumers’ surplus estimates can also vary according to whether 
respondents are day trippers (mostly Scottish residents) or holidaymakers. The 
travel cost results related so far in this pa er have not distinguished between 
these types of visitors. In an earlier paper, Ranley and Common (1987a) found 
that, using a log-log functional form and paying attention only to travelling 
costs on the day respondents were sampled, holidaymakers demand for the site 
was less elastic with respect to travel costs than was the demand of resident day- 
trippers, and that the resultant per capita consumers’ surplus estimate for 
’ Using ‘full cost’ data - at a figure of 22 ence per mile - gave consumers’ surplus estimates of 

f 184,944 (quadratic trip enerating function), f361.977 (semi-log independent function), 
f402,023 (semi-log depenkn t  function), and f3,750,OOO (log-log function). 

forms were ruled out on the groun 1 s that researchers frequently find these 
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holidaymakers was 10% lower than that for daytrip ers. However, the major 

might reasonably assume that the existence of such sites was one of the reasons 
for their holiday visit to the area. Accordingly, some of their travelling costs 
from their home to their holiday place of residence should be allocated to the 
implicit value they are estimated to place on a day visit to the site. Using all of 
their travel-from-home costs would only be appropriate if the,site was their sole 
reasons for coming on holiday, which is unlikely in most cases. Yet deciding 
how much of their travel-from-home costs to allocate to the site is very difficult. 

Value estimates for the site will probably vary according to the time of year at 
which they are calculated. The figures in this paper are based on data gathered 
over the summer of 1987. Clearly, it would be desirable to sample at other 
times of the year to test for seasonal influences. The pilot study conducted by 
Hanley and Common over the Easter period in 1987 (Hanley and Common, 
1987a) roduced a lo -log functional form estimate of consumers’ su 

reported in this paper. These figures are not strictly comparable, due to 
differences in the treatment of data: ‘meanderers’ and ‘purposeful visitors’ 
were not distinguished between in the ilot study. The Easter samplecontained 
a higher percentage of day-visitors (71!0) than the summer sample (40%). 

problem with estimating the value of such sites to K olidaymakers is that one 

Flus per rcspondPent of f15.9 % . This compares with the log-log estimate o f15.13 

4. Conclusions 
The main purpose of this research was to estimate the value of the recreational 
benefits derived by users of the Achray Forest area of the Queen Elizabeth 
Forest Park. Two methodologies were employed, in order to see whether the 
benefit estimates produced by these competing methods would be similar. 
Comparing the results of the contingent valuation and travel cost studies, we 
find estimates of annual consumers surplus of f181,250 for the former, and a 
preferred figure of f 160,744 for the latter. This might be seen to indicate that 
the two methods do produce similar outcomes. However, some fairly strong 
caveats must be attached to this impression: 
(1) The travel cost estimates vary from f73, 948 to f1,497,858 according to 
the functional form em loyed. They also will vary according to the treatment of 
‘meanderers’ and holi 2 aymakers, and to the conversion of distance travelled to 
travel cost. 
(2) ossibly relevant 
information, such as travel costs to substitute sites. This cou P d bias the results 
either upwards or downwards, as Caulkins, Bishop and Bowes (1985) point 
out. 
(3) The contingent valuation estimate may be biased downwards as some 

less under the hypothetical market situation (private ownership) than under 
the current situation (public ownership). An alternative payment method 
(such as payment to trust fund) might result in higher values being obtained 
from the contingent valuation exercise. 

Also,, it should be noted that neither of the methods used attempted to 
calculate benefits accruing to those not currently using the forest for 
recreation. As Walsh, Loomis and Gillman (1984) have show, these ‘non-use’ 
values may be a significant proportion of total value. For instance, someone 
may derive benefit from knowing the Queen Elizabeth Forest Park exists, even 
though they never visit it. Contin ent valuation can be used to estimate such 

The trip generating equations used do not contain 

respondents may have either 
pay a fee to enter the forest), 

objected to the scenario presented (having to 
engaged in free-riding or (c) valued the forest 

non-use values; the travel cost met i od cannot. 
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APPENDIX 
Queen Elizabeth Forest Park Vkitor Survey, 1987 
The University of Stirling, on behalf of the Forestry Commission, is carrying out a survey of visitors 
to Queen Elizabeth Forest Park, in order to enable the Commission to plan its provision of 
recreation and amenity facilities takin into account your views. It would be of great he1 to us if 
you would take the time to complete k i s  questionnaire and post it in the boxes provideifor this 
purpose around the site. No names or addresses are being recorded, so that all replies are 
completely anonymous. Thank you for your help. 

PART 1 
1. a) From where have you travelled to visit the forest today? 

b) How many miles does the whole return journey take? 
c) How long will you spend driving to and from the forest today? 
d) How long will you stay during your visit? 

2. a) Are you on holiday? YESNO 
b) If you are on holiday, what is your permanent address? (Your nearest town or city will do). 

3. a) How have you travelled here today? CAR/BUS/COACWOTHER (Please ring one of 
these). 

b) If you came by CAR, what is the engine size of your car? (e.g. 1.3,2 litre). 

4. Please indicate how important the following features of the forest are to your enjoyment of 
your visit today. 

Watching wildlife: e.g. birds, deer and flowers 
Looking at the views 
Car parking and picnic sites 
Guided walks 
Learning about the forest in the David Marshall Lodge 
Cafeteria, shop and toilet facilities in the Lodge 
Are there other aspects of the forest (not listed above) that were important to your trip? If so, 
please write them here: 

5 .  a) Wasa visit to the forest the main purpose of your trip today? YESNO 
b) How much of the enjoyment of your day trip is attributable to the forest? 
c) Where else are you going to visit today? 

6. What other outdoor recreation sites have you visited in the past 4 weeks? (e.g. lochs, beaches, 
country parks). 

7. How many times (approximately) do you visit this forest every year? 

PART 2 

Forestry Commission decided to construct a hide, from which you could watch 
instance, deer, squirrels and birds) at close quarters. If the only way to fund 

this project was an entrance fee, what would be the most youwould be prepared to pay, per 
person per visit? (Please circle one). 
f O  f0.50 fl.OO f 1 .so f2.00 €2.50 f3.00 
Other (please state). 

b) If your answer is ‘nothing’, why is this? 

9. a) Currently a charge of f l  is made for use of the forest drive, a Forestry Commission private 
road which takes in 7 miles of woodland wildlife and views. If the only way to keep this 
drive open was to increase the fee, what is the most you would be willing to pay in total, per 
car per visit? (Please circle one . 
f 0  fl.OO f 1 .lo f2.00 f2.50 f3.00 f3.50 
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10. 

Other (please state) 
b) If your answer is ‘nothing’, why is this? 

a) The trees surrounding the David Marshall Lodge (which include oak, spruce, silver birch 
and larch), are of quite high timber value. Suppose the Commission was faced with the 
choice of either felling the trees this year or else increasing the entry fee to the Lodge area. 
How much would you be willing to pay in total, per person per visit, to save the trees? 
(Please circle one). 
fO f0.50 fl.OO f 1 S O  f2.00 f2.50 f3.00 
Other (pleasestate). 

b) If your answer is ‘nothing’, why is this? 

11. a) Suppose the government was considering selling the Queen Elizabeth Forest Park to a 
private forestry company. This would mean people would no longer be able to visit it. If the 
only way to prevent this hap ening was for the Forestry Commission to raise money by 
selling day tickets to visitors,kow much would you be willing to pay, per person per visit? 
(Please circle one). 
fO f0.50 fl.OO f1.50 f2.00 f2.50 f3.00 f3.50 €4.00 
Other (please state). 

b) If your answer is ‘nothing’, why is this? 

PART 3 
12. Are you a member of any conservation bodies (such as the National Trust or RSPB)? 

13. Could you indicate which of the following broad groups your before-tax income falls into. 

YESMO 

0 - 4,999 
5,000 - 7,499 
7,500 - 9,999 
10,Mx)- 12,499 

12,500- 14,999 
15,000- 17,499 
17,500- 19,999 
20,000 and above 

14. How many people did you amve with today? Adults Children 

15. Could you indicate what age group you are in? 

Under 18 35-44 
18-24 45-54 
25-34 55-64 

over 65 

16. Do you have any other comments or suggestions? 

Thank you very much for your co-operation. The results of this survey are for research purposes 
only, and do not necessarily reflect Commission intentions. 


