
Jon Strand, 13-05-04 
 
Lecture 3 on environmental valuation 
 
 
The travel cost method (TCM) 
 
 
This method is suitable for valuing use value of a geographically 
limited site, such as a river, park, water fall or scenic view. The 
idea behind the method is to view the cost of travelling to the 
site as the relevant cost variable which is differentiated between 
consumers, and which motivates the frequency of use of the site.  
 
Basically, the idea is that when two individuals have the same 
preferences (use value) for visiting the site, where individual 1 
has travel cost c(1), and individual 2 travel cost c(2), where c(1) 
< c(2), then the net recreational value (i.e. gross recreational 
value minus the travel cost) of individual 1 must be at least c(2) 
– c(1). 
 
In practice we will never know, nor be able to infer, the exact 
recreational value for any given individual. It may however in 
some cases be permissible to assume that the distributions 
across the population, of the preferences for visiting a particular 
site, are similar for different subpopulations.  
 
In practice one often constructs a variable v(i) = V(i)/N(i), 
where V(i) is the number of visits to a particular recreational 
site, from a particular region, and N(i) is the total population in 
that region. v(i) is then a measure of the relative visit rate from 
region I (as a practical example, v(i) could be the number of 
visits to the national park Hardangervidda, from Oslo, relative to 
the population in Oslo, in a particular year). We then assume 
that v(i) is a function of the cost of travelling to the site from 
region i, called c(i).  



Assume that the relative visit rates are related to travel costs in 
the following way: 
 
 
(1)                                     v(i) = a – b c(i), 
 
 
where a and b are fixed coefficients ((1) is then a linear 
function). (Alternatively other functional forms such as 
logarithmic or log-linear will often be used in practice.) We will 
then assume that b < 0, such that the relative visit rate is lower, 
the higher is the cost of visiting the site. Given (1), we see that 
when c(i) = 0, v(i) = a. We also see that there is a cost which 
makes the visit rate exactly zero, by setting v(i) = 0 in (1). This 
cost is c(i) = a/b.  
 
Figure 1 indicates the relationship between c(i) and v(i), as a 
straight line. It intersects the horizontal axis at c(i) = a/b (when 
v(i) = 0), and the vertical axis at a (when c(i) = 0). This line 
gives all possible combinations between visit rate and cost of 
travelling to the site.  
 
Consider two geographical zones 1 and 2, where c(1) < c(2), and 
v(1) > v(2), drawn in the figure. When we estimate this line, it 
will also be interpreted as describing the distribution of 
preferences for visiting the site, among the population within a 
given zone (hypothetically, if the cost had been increased for 
people in this zone, fewer and fewer would have visited the site, 
along the curve). With many individuals in each zone, the 
person with the highest preferences for visiting the site is the 
person who would visit it even if the cost was a/b. Thus for this 
person, the consumer surplus from the visit (defined as the 
maximum willingness to pay to visit the site, minus the travel 
cost) equals a/b – c(1). When the curve is linear, the average 
consumer surplus for visitors from zone 1 will be [a/b – c(1)]/2. 
The number of visitors from zone 1 is N(1)v(1).  



 
We find that the aggregate consumer surplus for all visitors from 
zone 1 can be written as 
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We find that overall consumer surplus for all visitors from a 
given zone is a quadratic function of travel cost in this particular 
case (with a linear demand function). (With other demand 
functions the consumer surplus will be other functions of travel 
cost, e.g. with a logarithmic function it will be linear in travel 
cost.) 
 
 
The aggregate consumer surplus for all visitors can now be 
found aggregating up all I zones, i.e. taking the sum W = Σi 
W(i), with the W(i) given from (2). 
 
The calculation of aggregate consumer surplus from the travel 
cost method is illustrated in a figure, to be handed out in class. 



Problems with applying the method 
 
 
There are several problems with using this method in practice. It 
is based on a particular model of behavior that need not be valid 
in practice (at least not exactly), and it may miss much of the 
value that should be counted.  
 
1. Multiple-purpose trips 
 
The model assumes that a trip to a recreational site always is 
motivated only by visiting this site. But often it is relevant to 
assume that people do several things on a given trip. Say, if the 
trip is a vacation, one may want to visit this particular national 
park, and then afterwards another site nearby, and perhaps some 
relatives living in the neighborhood. Then the travel cost is 
incurred for several reasons, and it may be inappropriate to 
ascribe the entire consumer surplus from the trip to one 
particular site. The method will then tend to overvalue site 
benefits. 
 
2. Alternative recreational areas 
 
A somewhat different problem is that even if visiting the site is 
the only purpose of the trip, the method does not necessarily 
give a proper value of this site in social terms, as the marginal 
value to society from adding this site, over a situation without 
the site. Think of a case with a number of national parks, say, 
10, among which a given visitor may choose. Consider a special 
case where, for visitors from a given zone (say, Oslo in the 
example above), the costs of visiting the different sites were 
identical, and the preferences for visiting the different sites are 
identical. Then, reasonably, visitors will distribute themselves 
evenly over the 10 sites.  
 



Now consider the effect of removing this particular site (in the 
example, Hardangervidda), which is no longer available (it has 
become privatised, say, and is now used for agriculture). The 
visitors from Oslo must now distribute themselves between the 
9 remaining sites, and since they were almost indifferent 
between the sites, the utility loss is very small when now 
Hardangervidda is no longer available. 
 
This indicates that the degree of substitution between sites is 
important for the value of a given site. The more alternative sites 
that can substitute the loss of one particular site, the smaller the 
social loss of removing the site, and the lower its social (use) 
value. This effect is not captured directly by the method, but can 
be captured by estimating simultaneously, a model with all the 
relevant sites.  
 
3. Selection problems  
 
The method assumes that the distribution of preferences for the 
site are identical for visitors from all possible zones. If the site 
in question matters significantly for overall welfare, for at least 
some portion of the population, there may be selection problems 
due to self-selection of place of residence.  
 
Take an example where the site in question a good river for 
salmon fishing. For some individuals, salmon fishing may be 
overridingly important, and they may wish to live close to good 
salmon rivers. This will make invalid the assumption that the 
distributions of preferences for visiting the site are the same for 
all zones. Instead, the zones close to the site will have a larger 
representation of individuals with high preferences for the site. 
The TCM will then tend to undervalue true social valuation. 
 



4. Problems of constructing a proper travel cost variable 
 
This problem is related to problem 1 above, but involves also 
the issue of what time cost to ascribe to travel time to 
recreational sites, whether to include the time cost of all 
individuals travelling (some of whom may not visit the site or 
may not be interested in the site).  
 
5. Problem of not capturing other value items than use value 
 
The TCM is based on use value alone, and cannot capture 
concepts such as option value or passive-use values, which may 
be more important for some recreational sites. 
 
To some degree many of these problems may be overcome by 
interviews at the site, of samples from the visiting populations, 
and, possibly, by supplementing the TCM by CV-type 
valuations of such samples.  



The hedonic price method 
 
 
Basic idea: relies on an assumption that the value of property is 
affected by environmental variables, and that differences in 
property prices may express the willingness to pay to avoid 
particular environmental problems at ones site of residence. 
 
In the first figure, it is assumed that there are N = N1 + N2 
households in a city, such that N1 of the households are willing 
to pay B1 in order to avoid living in a polluted neighborhood, 
while the rest are willing to pay nothing for this. There are also 
N houses in the city, and N*1 of these are located in the 
unpolluted area, while N-N*1 are located on the polluted area of 
the city.  
 
Consider two different cases. 
 
a)N*1 < N1. In this case there are fewer houses in the unpolluted 
area than there are households demanding unpolluted 
neighborhoods. This implies that some of the households (a 
number N1 - N*1) demanding unpolluted neighborhoods must in 
equilibrium be living in a polluted neighborhood, and some in 
an unpolluted one (a number N*1). For these households to be 
indifferent between living in the different neighborhoods (which 
must be the case at equilibrium with a competitive housing 
market), the houses in the unpolluted area must have a price 
which is B1 higher than the houses in the polluted area.  
 



What is the welfare gain from eliminating pollution in this city? 
This is given by the willingness to pay to avoid pollution, for all 
households experiencing pollution today, equal to 
 
 
(3)                      W1 = (N1-N*1)B1
 
 
If instead all households had been annoyed by pollution, and 
thus had demanded unpolluted houses, the value of removing 
the pollution would have been 
 
 
(4)                      W =  (N-N*1)B1. 
 
 
Note that data on house prices cannot say directly how many 
households are affected. Thus we must know the numbers in the 
different groups (or the fractions), which imposes uncertainty on 
the method. This is illustrated in the first figure in the handout. 
 
In a more realistic setting, there is a continuous distribution of 
preferences for avoiding pollution in a given city, and in 
addition, the level of the pollution problem may vary 
continuously (and not just take two values as assumed above). 
The consequences of this are illustrated in the second figure in 
the handout, which will be commented in class. 
 



Problems with applying the method 
 
There are two separate groups of problems with using this 
method: 
 

1. Problems of actually estimating the relationship between 
pollution and house prices. 

2. The problem of inferring social (use) value to pollution 
reductions, from such differences in house prices.  

 
We will sketch some of the most important of these problems. 
 
 
a. Inferring the effect of pollution on house price. 
 
In practice, a large number of variables influence on house 
prices, such as general location and amenities in the 
neighborhood (not only pollution but also qualities of various 
other local public goods), location in terms of convenience and 
travel cost (to shopping, work etc.), and specific characteristics 
of the house such as garden, number quality of rooms, etc. It is 
very difficult to isolate the specific environmental variable one 
has in mind, and its specific effect on house price.  
 



 
b. Systematic correlations (multicollinearity) between 
several variables, that all influence on house price.  
 
A potential problem with identifying the partial effect of the 
environmental variable on house price, is that several of the 
variables under a may be correlated, often highly so. One 
example of such correlation would be where a particular 
neighborhood is “snobbish” and thus fetch high prices, and this 
neighbourhood at the same time has low pollution. It is then 
difficult to determine whether the low price is due the 
“snobbishness” effect, or to the low pollution as such. 
 
c. The market for housing may be non-competitive 
 
Some housing market may be regulated, or have several forms 
of ownership, which makes it difficult to compare house prices 
directly. 
 
d. Endogeneity of variables that may tend to co-vary with, 
and affect, house price 
 
In many cases there will be negative correlations between house 
price and pollution, where some of the factors responsible for 
this correlation are endogenous, i.e., affected by pollution itself. 
Moreover, often these other variables are unobservable, or 
imperfectly observable. As an example, house maintenance may 
be affected by air pollution and not observed directly (owners of 
houses in nonpolluted areas may have greater incentives to 
maintain their homes, thus raising the value of these homes, and 
this increase in value may in a HP study be ascribed to the 
pollution difference).  
 
This issue creates a set of estimation problems whereby more 
advance estimation techniques (instrumental methods, Heckman 
procedures) are required. 
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