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ABSTRACT 

 

 

 

 

The purpose of this study was to estimate the recreational value of Periyar National Park 

in India. To be able to give an estimate of the recreational value an economic valuation 

technique called the travel cost method was applied. The travel cost method is a survey 

based method that uses the cost of travelling to a site to estimate the demand function for 

the site. By applying the demand function in a regression model relationships between the 

number of visits and the variables that effect the number of visits made could be found. 

This also made it possible to estimate the consumer surplus which is the value used to 

represent the recreational value of the national park. The data used in the study is based 

on a sample of 129 visitors of the national park. The result of this study was that the 

consumer surplus for Periyar National Park was estimated to 15 billion USD. This value 

seems high and one possible explanation for this is that it has been caused by some of the 

problems with the travel cost method. It is also important to note that the estimated value 

only represents one part of the total economic value, the other values of the site’s total 

economic value have not been estimated in this thesis. 
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SAMMANFATTNING 

 

 

 

 

Syftet med denna uppsats har varit att beräkna rekreationsvärdet på Periyar nationalpark i 

Indien. För att kunna uppskatta ett rekreationsvärde användes en ekonomisk 

värderingsmetod som kallas resekostnadsmetoden. Resekostnadsmetoden är en 

enkätbaserad metod vilken använder kostnaden för att resa till platsen för att estimera 

efterfrågefunktion för platsen. Genom att applicera efterfrågefunktionen i en 

regressionsmodell kan man hitta relationer mellan antalet besök gjorda till parken och de 

variabler som påverkar antalet besök. Detta gör det möjligt att estimera 

konsumentöverskottet vilket är det värde som använts för att representera 

rekreationsvärdet av nationalparken. Resultaten i studien är baserade på ett urval av 129 

besökare av nationalparken. Resultatet av studien var att konsumentöverskottet för 

Periyar nationalpark kunde estimeras till 15 miljarder USD. Detta värde verkar högt och 

en möjlig anledning till detta är att det är orsakat av något av problemen med 

resekostnadsmetoden. Det är också viktigt att notera att det estimerade värdet endast 

representerar en del av det totala ekonomiska värdet, de andra värdena av platsens totala 

ekonomiska värde har inte estimerats i denna uppsats.    
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Chapter 1 

INTRODUCTION 

 

 

 

 

1.1 Background 

Kerala is a state in the south western part of India which has a nice and warm climate, its 

tropical climate provides an exotic experience for the many tourists visiting Kerala. One 

example of the natural wealth in Kerala can be seen in the district of Idukky, in which 

Periyar National Park is located, with its beautiful surroundings that offer great trails for 

those wanting to experience the nature.  

 

The animal wildlife is also rich in diversity in this area of India, for example the 

endangered Niligiri Tahr, the Lion-tailed macaque and the King Fisher. Periyar National 

Park has these animals within its boundaries (Eco Development Committee, 2007). The 

national park is located in the mountain range of the Western Ghats, Western Ghats is a 

mountain range that runs along the west coast of India. This is the ideal place for 

preserving biodiversity in Kerala as the Western Ghats is classified as a hotspot for 

biodiversity. Only 25 places in the world have this classification. The classification 

means that biodiversity is rich and that there is a high number of endemic species in this 

area (Conservation International, 2007).

 

The services that Periyar National Park provides can be seen as environmental goods. 

Environmental goods are often not priced on the market and by not being priced its 

importance may be valued lower then its true value and this could lead to improper use of 

the resource, thus making a valuation of the park important. 
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In the year 2001 Kerala had a population of 31.841.374 with a population density of 819 

persons per square kilometre (Directorate of Census Operations, 2006). Such a high 

population density puts a high pressure on land use. The high population in need of 

resources on one hand, and a rich nature wealth on the other hand, calls for extensive 

research of specific sites to find what the best use of the resources is, e.g. if the area 

should be kept for preservation and/or for recreational purposes or if the resources of the 

site shall be harvested. It is however important to notice that some of these decisions are 

irreversible, once the resources of a site has been harvested the scenery provided by the 

nature might not be restorable and the species previously living on the site’s resources 

might become extinct and there will be no way in getting back the species again. 

 

1.2 Purpose 

The purpose of this study is to estimate the recreational value of Periyar National Park. 

 

1.3 Methodological Framework 

To be able to fulfil the purpose of the study the travel cost method was chosen. The travel 

cost method is a survey based method which uses the respondents travel cost as a 

measure of their willingness to pay for visiting the park. Their willingness to pay will be 

used to derive the demand for the park and the demand will be used to estimate the 

consumer surplus which will be used as the measure of the recreational value for the 

national park. To be able to get a good estimate of the recreational value more variables 

then the travel cost needs to be found. The model will be used in a regression analysis 

which is an econometrical tool that can be used to give empirical evidence for the model, 

i.e. to evaluate the statistical significance of the variables included in the model. The 

results from the regression analysis will be used to estimate the consumer surplus. 

 

1.4 Scope 

The travel cost is associated with some limitations, one of major importance is that it only 

captures the use value and not the non use value, therefore only one part of the total 
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economical value will be estimated (Turner and Pearce, 1990). This sort of economic 

analysis is often used for decision making regarding different economical projects, where 

the benefits are compared with the related costs, but since the purpose of this study is to 

estimate the recreational value, and not any of the costs, no decisions regarding any 

projects will be made. The park has two entrances, one that is used more frequent than 

the other, all of the surveys were handed out at the entrance with the most visitors and it 

will be assumed that visitors at both entrances are equivalent. Only paying visitors were 

included in the study. Inside Periyar National Park there exists two temples with a high 

seasonal visit rate, these visitors do not have to pay an entry fee and were therefore 

excluded from the study. 

 

1.5 Previous Research 

The travel cost method was created by Hotelling in 1946, in a response to a request from 

the US National Park Service to find a way to make economic valuations of the benefits 

of national parks. Even though the travel cost method was first created for the valuations 

of the benefits for national parks it can be used in many different valuations for different 

kinds of environmental goods. The first Swedish application of the travel cost method 

was made for the purpose of estimating the recreational value and water quality for a lake 

in the southern part of Sweden (Hjalte et. al. 1982). Christiernsson (2003) estimated the 

consumer surplus in a travel cost method approach of the coral reefs at Phi Phi Islands to 

USD 110 millions. In a study performed by Frölander (1999), where the zonal travel cost 

method was applied, the consumer surplus of the Victoria Falls was estimated to USD 

300 millions. The survey structure done by Frölander (1999) and Christiernsson (2003) 

has been useful in the construction of the survey used in this thesis. 

 

There is an ongoing economic valuation of Periyar National Park, the state of Sikkim and 

for different sites in Bangladesh. This study applies the travel cost method for the 

valuation of the state of Sikkim, and applies the contingent valuation method for the 

valuation of Periyar National Park. The purpose of the valuation of Periyar National Park 
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is to see whether an increase of the entry fee and other tourist activities is possible 

(Santhakumar et al, 2004). 
 

1.6 Outline 

The second chapter will present background information of Periyar National Park and 

explain what defines a national park and what functions a national park has. Some of the 

problems that the park faces will be presented. 

 

In the third chapter the theoretical framework that the study is based on will be presented 

and why these types of studies are important will be discussed. The concept of the total 

economic value, and what part of it that will be captured in this study, will be presented. 

The next part of the chapter will describe the theory of the consumer surplus. This 

chapter also outlines the methodological framework and the method used in the study. 

Advantages and problems with the chosen method will be discussed. Also advantages 

and disadvantages with other techniques then the chosen one will be presented. 

 

The fourth chapter of the study will present how the survey was constructed, and how the 

problems with the travel cost method was approached. After this the results from the 

survey will be presented and discussed. 

 

In the fifth chapter the empirical results of the econometrical application will be 

presented and discussed. After this a presentation of the results of the statistical tests and 

discussions of the reliability of the results are given. Finally a sensitivity analysis is 

performed with the aim of finding what functional form should be used for the study. 

 

The last chapter of the study will present conclusions based on the results from the 

previous chapter. 
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Chapter 2 

PERIYAR NATIONAL PARK 

 

 

 

 

This chapter starts by describing national parks in general, and continues with presenting 

the national park used for this thesis, which is Periyar National Park. Finally historical 

highlights and threats and problems that the park faces will be presented. 

 

2.1 National Parks 

The main purpose of national parks is to preserve the biodiversity, by providing a shelter 

for animals and plants. While they act as a conservation of animals and plants, some 

national parks are also open for visitors for recreational purposes. The formal 

International Union for Conservation of Nature and Natural Resources definition of a 

national park is “a place where the ecosystem is not materially altered by human 

exploitation and occupation, where the park is protected by the highest competent 

authority of the country and where visitors are allowed for inspirational, educative, 

cultural and recreational purposes” (Dobson, 1996). 

 

An area larger then the Indian subcontinent, about 7.7 million square kilometres, has been 

set aside to protect biodiversity in the whole world, which totals about 5 percent of the 

earths total land surface. While it may seem like a high number some of the parks are 

found in deserts and mountains where biodiversity is low, and therefore the benefits of 

the park will be low. Important to note is also that some species will need a bigger area 

than other species to be able to survive in the long run, so some of the national parks in 

the world are too small to be able to preserve its biodiversity (Dobson, 1996). 
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The larger a park is the more species will be able to live inside the park, as there exists a 

fairly good relationship between the size of a national park and the amount of species 

found inside the national park. Reserves that are close to other reserves, or reserves that 

are linked to others by corridors, are able to hold more species than reserves that are 

isolated (Dobson, 1996). Therefore it might be more effective to have two national parks 

close to each others than two parks separated. While there exist a number of reserves in 

Kerala and the neighbouring state Tamil Nadu, to which Periyar National Park borders in 

the east, no other national park is connected to it. It is also important to note that Periyar 

National Park, which is located in the mountain range, may hold different species than a 

national park close to the ocean or in a lower area because of their different landscapes. 

So while two national parks linked to each other might be able to preserve biodiversity 

better in one area, two national parks in two different areas can hold different species. 

 

2.2 Periyar National Park 

The Periyar National Park is situated at the eastern part of the state Kerala in India, in the 

mountain range of the Western Ghats. The national park consists of 777 square 

kilometres protected area, of which 430 square kilometres contains the core zone of the 

park, intended for total preservation and free from disturbances. During the year 2005 

Periyar National Park had 418.635 visitors.  Figure 2.1 shows where Kerala is located in 

India and where Periyar National Park is located in Kerala, Periyar National Park is 

highlighted with an arrow. 
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Figure 2.1 Map of India and the state of Kerala 

 

 
 

Source: Map of Kerala: Culture Holidays India Pvt. Ltd (2007) 

  Map of India: Wikimedia Foundation, Inc. (2007)  
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The state of Kerala is located in the southwest of India and the total land area is 38.863 

square kilometres (Government of Kerala, 2006). In the year 2001 Kerala had a 

population of 31.841.374 with a population density of 819 persons per square kilometres 

which makes Kerala one of the most population dense states in India (Directorate of 

Census Operations, 2006). This can be compared to the Swedish province Norrbotten 

with an area of 26.671 square kilometres, a population of 194.376 and a population 

density of 7.3 persons per square kilometres. Since Periyar National Park represents 

about 2 percent of Kerala, and since it has a high population density, it makes the 

question of how to maximize the utility of the land highly relevant for the Keralites, e.g. 

should Periyar National Park continue to exist to preserve its biodiversity or should it be 

developed, and resources harvested, for the population of Kerala. 

 

India has a rapid growing economy, and Kerala is no exception. This in combination with 

the high population density puts a high pressure on land use to meet the increasing 

demands of the population. There is an urbanization going on in Kerala, but the amount 

of land needed to feed these people is the same, it is directly linked to the size of the 

population. If there is a population increase then more resources will need to be harvested 

to feed the population (Dobson, 1996). 

 

There is an expected relationship between low primary production and high biodiversity 

of plants and species of lower tropic levels. From this could be drawn that a conversion 

of an area with high biodiversity into agricultural production will give low agricultural 

gains. Therefore, there is no inherent conflict between the preservation of biodiversity 

and the economic improvement of the human condition. In a global economy it should be 

possible to sacrifice low biodiversity/high productivity ecosystems to agricultural 

production to subsidize the preservation of a proportionally much larger area of high 

biodiversity/low productivity ecosystems (Huston, 1994). That the rest of the world has a 

reason to preserve the biodiversity in Kerala can be seen from the amount of foreign 

visitors at the park, 34.334 in the year 2005. 
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Today the park is home to 27-36 tigers and 700-800 elephants. The size of Periyar 

National Park makes it not possible to hold more then 40 tigers. There is also a number of 

different species residing in the park, among these 63 species of mammals, of which 7 is 

endemic to the Western Ghats, 323 species of birds, of which 14 is endemic to the 

Western Ghats, and 44 species of reptiles, of which 18 is endemic to the Western Ghats 

(Balakrishnan, 2006). 

 

Inside the national park there exists two temples, part of the assignments of the Eco 

Development Committee is to control the unregulated pilgrimage to the temples (Bashi, 

2006). Though 5 million pilgrims visits the two temples during November to January the 

pilgrim trip is not a major problem for the park, possibly because of the guards and 

guides from the Eco Development Committee (Bashi and Balakrishnan, 2006). 

 

In 1950 the area, which would later be used as part of Periyar National Park, was formed 

into a game sanctuary. The tribal people who had previously lived there had to be 

reallocated outside the game sanctuary (Balakrishnan, 2006). 

 

1978 the game sanctuary was renamed to Tiger Reserve. Tigers were in serious decrease 

in India before Project Tiger was started. Project Tiger consists of 28 areas in India, of 

which Periyar National Park is one (Balakrishnan, 2006). 

 

In 1996 the Eco Development Committee was formed, the main idea behind the Eco 

Development Committee was to get the people living close to the park aware and not to 

exploit the resources of the national park. One way to accomplish this was to convert 

poachers into park conservators, by doing this the illegal activities inside the park has 

almost completely stopped and it has also provided a regular income to previous poachers 

(Balakrishnan, 2006). 
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2.3 Problems Inside the Park 

While an increasing population might be the biggest threat for the existence of the 

national park, the human influence is a major daily concern for the park. Recreational 

overuse of the national parks, national forests and other lands often damages the resource 

and diminishes the natural experience of its users. This could come in the form of 

littering and stress. The park management will then need to divert recourses to ensure the 

safety of the visitors. For example, many US national parks have to spend up to 95 

percent of their annual budgets to ensure that the parks are safe for the visitors of the 

park. The National Parks and Recreation Act of 1978 was created, in regards to the 

problem with overuse, that required the US Park Service to determine each parks “visitor 

capacity”, the amount of use that allows for quality experiences while not resulting in 

unacceptable impacts to the parks significant recourses (Randolph, 2004). 

 

With 418.635 visitors in 2005, of which 34.334 were foreign, makes Periyar National 

Park the most visited national park in Kerala (Eco Development Committee, 2006). 

While the amount of visitors might sound high most of the visitors cause damage to a 

small area inside the park since they stay at the edge of the park. The damage to the park 

and its different species from the visitors is also limited to the buffer zone, while the core 

zone of the park remains free from disturbances. High usage has lead to high wastage in 

Periyar National Park, non degradable waste like plastics is a major problem. Plastics 

have caused problems for the animals when they eat the plastics and the food in it 

(Balakrishnan, 2006). A project have recently been started to replace plastic bags with 

paper bags. 

 

This chapter has described what functions a national park has. The chapter has presented 

both historical events and the current status of Periyar National Park, which is the park 

chosen for this study. The chapter explains why an economic valuation is important for 

the Keralites and their national park. A presentation of the problems that the park faces 

was performed, where the major problem is that Kerala has a high population density 

which puts an important role on land planning to find the most social benificial way of 

land use. 
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Chapter 3 

THEORETICAL AND METHODOLOGICAL FRAMEWORK 

 

 

 

 

The first section of this chapter will give a description of what an economic valuation can 

be used for and why it is important, the following section will give a description of the 

total economic value and the values that are included in it, and which value that will be 

estimated in this thesis. The third section will describe the consumer surplus which will 

later be used as an estimate for the recreational value of the national park. Chapter 3.4 

will build on what was said about economic valuation theory and more specifically 

describe how to get these values. The next section will describe some of the most 

commonly used valuation techniques and their advantages and disadvantages, and give a 

detailed description of the travel cost method since it is the one used for this essay. 

 

3.1 The Use of Environmental Valuation  

One way to use environmental valuation is to be able to get a monetary value on a non-

priced good. When a good is not priced it is likely that the resource is not being used in a 

way that gives the highest social benefit as possible. An estimation of the economic value 

for a non-priced good could make it possible to use the resource more efficiently. 

 

The misallocated use of an environmental good could, according to Garrod and Willis 

(1999), be the cause of who has the right to use the good. There exists different types of 

goods, the two opposite extremes of these types of goods is private and public goods. A 

private good is a good that has a well defined owner so a misallocated use of a private 

good only depends on the owner. Another characteristic of the private good is that there 

is rivalry in consumption of the good, meaning that an individuals enjoyment could 

hinder others from enjoying it. The opposite of a private good is a public good, a public 
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good has no defined owner and where the consumption of the good by an individual does 

not exclude anybody else from consuming the good. Another characteristic of the public 

good is that there is no rivalry in consumption, meaning that an individuals enjoyment of 

the good does not hinder anyone else from enjoying the good. Since the public good has 

these characteristics the allocation or misallocation of the good depends on social norms 

(Garrod and Willis, 1999). Another case of misuse of an environmental good could be in 

the scenario of limited information where the user of the good has limited information 

about the environmental effects of using it. 

 

A common way to use an economic valuation is in a cost benefit analysis where you 

compare the economic value (benefit) to the different costs related to the same project or 

policy decision. The economic valuation could also be used for decisions regarding 

environmental regulation. Even though an economic valuation may be used in cost 

benefit analysis, or some other tool for decision making, it does not guarantee any 

improvement or that correct decisions will arise from it, but according to Randall (1994) 

it will make the environmental values included easier to handle. In this study the 

recreational value will only be estimated. No cost analysis of the national park will be 

made and therefore there will be no decisions made in regards to a cost benefit analysis or 

policy decision. It is also important to note that there are several other benefits to the 

national park which will not be analyzed in this thesis. 

  

3.2 Economic Values  

The aim of this study is to estimate the recreational value, the recreational value is one 

part of the total economic value of Periyar National Park. According to Pearce and 

Turner (1990) the total economic value is embodied in the demand curve for the 

environmental good. According to Pearce et al (1994) the total economic value consists 

of different values which can be seen in equation 3.1: 

 

[3.1]                                            valueExistence lueBequest va                                       
             ueOption val  valueuseIndirect  valueuseDirect   valueeconomic  Total

+
+++=
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Direct use value refers to the value obtained when using the commodity for its purpose 

whereas the indirect use value refers to the value obtained from using the commodity for 

other purposes. Optional value is a value that compares current benefits with future 

benefits. The bequest value is the use value for future generations (Pearce et al, 1994). 

Existence value comes from the knowledge that the resource exists and will continue to 

do so, independent of the individuals current or future benefit from the resource (Perman 

et al, 1999). 

 

The indirect use value could in the case of Periyar National Park be the shelter that it 

gives to all life in the park, whereas the direct use value would be the recreation gained 

by visiting the park. Optional value is a value that compares current benefits of the park 

with future benefits. The bequest is a value that represents the future use of the park for 

future generations. Existence value could in the case of Periyar National Park be the 

value that represents preserving biodiversity inside the park. 

 

The purpose of this study is to capture the recreational value of the park and therefore the 

aim is to capture only the direct use value, but since motives for visiting the park may be 

different, different parts of the total economic value may be captured. 

 

3.3 Consumer Surplus 

In the section above we described the economic values and that they were embodied in 

the demand curve. By using the demand curve the consumer surplus can be derived.  The 

consumer surplus is the difference between what an individual is willing to pay at most 

and what was actually paid for the use of a resource (Pearce and Turner, 1990). The 

consumer surplus will be used in this study as a monetary estimate for the recreational 

value of the national park. Figure 3.1 describes a hypothetical market for a non market 

good from where the consumer surplus can be derived. 
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Figure: 3.1 The demand for environmental goods  

 

 

qb Q* 

Pb

P* 

P*= Market price 
 
Q*= Market demanded 
quantity at given price P*

Price 

 
 
Pb = Individual b:s 
willingness to pay 
 
qb = Individual b:s 
demanded quantity at Pb  
 
 

 = Consumer surplus 
 
 

 = Total expenditure 
 
 

 + 
 

 = Total benefit Quantity 

Source: Pearce and Turner, (1990) 

 

This graph describes a hypothetical market for a non market good where the price is set 

by the supply curve, the supply curve is not included in the graph but is assumed to cut 

the demand curve at P* and Q*. Since pricing according to every individuals willingness 

to pay is not an option, simply because investigating each persons willingness to pay 

would be to costly, so all individuals will pay the market price (P*). Pb represents 

individual b:s willingness to pay which is a higher price than the market price, individual 

b:s consumer surplus represents the difference between market price and its own 

willingness to pay. Since all individuals have different willingness to pay for the good the 

entire checked triangle above the market price will represent the total consumer surplus. 

 

The following section of the chapter will build on what has been said about economic 

value theory and specifically describe how to get these values. This part will also 

describe some of the most commonly used valuation techniques and their advantages and 

 14



disadvantages, and give a detailed description of the travel cost method since it is the 

valuation technique used for this essay.   

 

3.4 Expressed Versus Revealed Preference Methods   

According to Turner et al (1994), you can broadly divide the environmental valuation 

into two kinds of methods: those which value a commodity via a demand curve and those 

which do not. The method that does not use the demand curve approach does not give a 

true value, therefore the methods included in the non-demand curve approach will be left 

out of the study.  

 

The demand curve approach can, according to Garrod and Willis (1999), broadly be 

divided into expressed preference and revealed preference. Expressed preference is a 

direct method where individuals are asked directly how much they value an 

environmental good. Two of the most frequently used expressed preference techniques 

are contingent valuation method and choice experiments. The revealed preference 

method is an indirect method which measures the demand by examining the purchases of 

related goods on the private market. Two of the most commonly used revealed preference 

techniques are the travel cost method and the hedonic price method. The main idea 

behind the hedonic pricing method is that the environment around the house will effect 

the price of the house. By looking at similar houses in different locations an estimation 

can be made on how much the environment is valued to. The hedonic pricing method is 

often hard to use and requires a certain level of knowledge in econometrics. Since the 

hedonic pricing method would be hard to apply to Periyar National Park it will not be 

further evaluated (Garrod and Willis, 1999). 

 

Another important tool in environmental valuation is an expressed preference technique 

called the contingent valuation method. The main advantage with this method is that it 

gives us empirical estimates of the use values and the non use value (Garrod and Willis, 

1999).  By using a questionnaire where you ask people hypothetically how much they are 

willing to pay for the use of a benefit a value which captures both the use values and the 
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non use value can be estimated. This method can also be used to ask people their 

minimum willingness to accept in compensation for accepting a cost. Whether it is a 

question of willingness to accept or willingness to pay depends on who has the property 

rights, for instance if an individual has the right of the good the question would be what 

their minimum compensation for accepting a deterioration would be (Garrod and Willis, 

1999). 

 

The main disadvantages of the contingent valuation are biases, mainly strategic bias, but 

also design, hypothetical and operational biases. Strategic bias means that people act in a 

strategic way and purposely state a higher or a lower price than what they are willing to 

pay, in this way the resource will be either underestimated or overestimated and someone 

else will bear the cost of the over or underestimated price. The design of the survey is 

important to be able to get a correct value, for instance if the payment vehicle is direct it 

may give an underestimated value. Operational bias can be described to what extent the 

hypothetical market is consistent with actual markets (Turner and Pearce, 1990). 

 

3.5 The Travel Cost Method 

The travel cost method is the technique chosen for this study. The advantage with using 

this method is that it is based on real behaviour and that conclusions can be drawn from a 

relatively small sample. The main disadvantage with the travel cost method is that it only 

captures the use values and not the non-use value. This resulting in an economic value 

that is underestimated (Garrod and Willis, 1999). 
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The travel cost method applies surveys for people visiting a non-priced site for recreation, 

the data collected from the surveys is data about their number of visits to the site and 

their different costs in reaching the site. This cost can then be used to derive the demand 

for the site. It is expected that the higher the cost of reaching a site is, the lower amount 

of visits to the site will be made, ceteris paribus. Therefore the demand curve is expected 

to be negatively sloped. Garrod and Willis (1999) describes the demand curve as a 

functional form that can be seen in equation 3.2: 

 

S)(P,V =              [3.2] 

 

Where V is the visit rate, P is cost of travel to the site and S is a vector of travel cost to 

substitute sites. 

 

The trip generating function can be used differently depending on what factors and what 

method that is used. There are two different ways in which the travel cost method can be 

used, the zonal travel cost method and the individual travel cost method. The zonal travel 

cost method makes its estimations with the help of dividing individuals into different 

zones of origin, whereas the individual travel cost method makes its estimation by using 

each individuals travel cost. According to Garrod and Willis (1999) the zonal travel cost 

method can define the trip generating function as: 

 

)SUB,SOC,(P f  
N
V

hhhj
h

hj =             [3.3] 

 

Where 
h

hj

N
V

 is the participation rate from zone h, the visits per capita to the site j, with the 

independent variables: Phj the cost of travel from h to site j, SOCh a vector of the socio-

economic characteristics of zone h, and SUBh a vector of the substitute recreational site 

characteristics for individuals in zone h. In the zonal approach data is collected about 

visitors and where the visitors has travelled from and the number of visits made to the site 

during a given time period. The surrounding area is divided into different zones of origins 
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each of which has been given an average travel cost to the site, then an estimation of a 

model that explains how the number of visits is effected by a change in travel cost. 
 

The individual travel cost method was chosen before the zonal approach because it is 

more statistical efficient than the zonal approach, this since the data used in the individual 

travel cost takes more account to the inherent variations rather then relying on zonal 

aggregated data. Another advantage why the individual approach was chosen over the 

zonal approach is that it can make estimations about the trip generating function with a 

smaller number of observations compared to the zonal approach (Garrod and Willis, 

1999). 

 

The individual travel cost methods trip generating function can according to Garrod and 

Willis (1999) be defined as: 

 

)Y,S,Q,T,(P f  V ijiijijij =             [3.4] 

 

where Vij stands for the number of visits made by individual i to site j and Pij is the travel 

cost incurred by individual i when visiting site j. Tij is the time cost incurred by 

individual i when visiting site j. Qi is a vector of perceived qualities for the individual i. 

Sj is a vector of the characteristics of available substitute sites and Yi represents the 

household income of individual i. With this trip generating function the demand for visits 

to the park can be derived and from the demand the consumer surplus can be derived 

(Garrod and Willis, 1999). 

 

The most basic application of the travel cost method would only look at what people 

actually pay for reaching a site, leaving out other important factors that may influence the 

visitors decision on visiting a site, the most important ones will now be explained 

(Garrod and Willis, 1999). 

 

One issue of concern in capturing the entire part of the real cost of travelling to a site, is 

how to value the time it takes to reach the site. When travelling to a site time is spent on 
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reaching the site, time which instead could have been used for other activities, such as 

work. But most people are not able to freely choose how many hours to work, as this is 

decided in their contracts. So adding the entire wage rate might cause an overestimation 

of the recreational value. There is uncertainty in the economic literature if the wage rate 

should be used or not, and if its used how much of the wage rate that should be added. 

Previous studies by Cesario (1976) suggest that one third of the hourly wage rate should 

be calculated for the time cost. Another way of dealing with the problem of how to value 

the time cost is to estimate the time cost depending on the travelling experience, for 

example, if someone enjoys the travel then less of the time cost should be added (Hanley 

and Spash, 1993). 

 

For those that put a high value on the park and visit the site often it might be possible that 

they have moved to a closer location to be able to visit the site more frequent. When 

doing so their travel cost will be lower and since the travel cost should reflect how much 

you value the site it will now seem like this individual values the site lower, this since 

their willingness to pay is higher than what they actually paid (Turner et al, 1994). 

 

For nearby visitors to the site it is likely that the only reason for their trip is to only visit 

the specific site. However, for visitors travelling a longer distance to visit the site it is 

more likely that their entire trip has many destinations, and therefore if assigning the 

entire travel cost to the specific site would cause an overestimation of the site’s 

recreational value (Garrod and Willis, 1999). This is known as the problem with multiple 

visit journeys. 

 

If there is a lack of substitute sites an overestimation of willingness to pay may occur. A 

site for recreation that has a lack of substitute sites may get visitors to choose to visit this 

site just because there is a lack of substitute sites for recreation, therefore their 

willingness to pay is lower then what they are actually paying to visit the site (Turner et 

al, 1994). 
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Congestion could be a problem for the application of the travel cost method. Congestion 

of a park is when the total amount of visitors reaches a level where the park is not able to 

accept any more visitors due to supply limitations. For example if there is a finite amount 

of visitors that can go on a boat ride in the park and the boat is full, then the demand 

exceeds the supply. The result of the demand not being satisfied could results in an 

underestimation of the demand function, this leading to an underestimated consumer 

surplus (Garrod and Willis, 1999). 

 

According to Garrod and Willis (1999) the specifications in the model for the travel cost 

method is likely to have a relevant effect for the results, therefore a sensitivity analysis 

will be conducted in chapter 5. The sensitivity analysis applies the results from the 

surveys and tests them in different models. A comparison can then be made of the 

different results from the different models, the model that has the highest reliability can 

then be seen. Then a decision of which of the models that should be used in the study can 

be made. 

 

3.6 Model for the Consumer Surplus 

The consumer surplus can be derived by first creating a trip generating function, in this 

case: Vij = f (Pij, Tij, Qi, Sj, Yi), so that the consumer demand for the site can be derived. 

This relationship is expected to be negative, so that the number of visits decreas as 

travelling cost increase. The consumer surplus can according to Garrod and Willis (1999) 

be defined as: 

 
[3.5]                                                                                            

P
surplusConsumer 

hj

V−
= 

 

Equation 3.5 shows the average consumer surplus. To be able to get the aggregated 

consumer surplus the average consumer surplus has to be multiplied by the total amount 

of visitors to the site during a specific time. The total aggregated consumer surplus will 

be used as a measurement of the total recreational value for the national park. 
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3.7 Econometric Specification 

Econometrics is both a statistical and mathematical tool used for giving empirical 

evidence for a chosen model. According to Ruud (2000) econometrics can be described 

as an analysis of data for describing economic phenomena. 

 

To be able to derive and estimate the consumer surplus from the trip generating function 

an econometrical analysis will be performed. This will make it possible to draw 

conclusions about which of the included variables that have any statistical significance 

for the number of visits made to the national park. The trip generating function is now 

transformed into a function that can be used in a simple regression model: 

 

[3.6]                                                                                                                
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This chapter has given a presentation of why economic valuations are important and how 

they can be used. The different parts of the total economic value were presented, and that 

it is only the use value that will be estimated and how it can be transformed into a 

monetary value. The next part of the chapter presented different methods on how to 

perform economic valuations and the advantages and disadvantages of the different 

methods. The method chosen for the study was presented and discussed. The functional 

form that the model will use was described and how the functional form will be used to 

obtain an estimate of the economic value was also presented. 
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Chapter 4 

THE SURVEY AND SURVEY RESULTS 

 

 

 

 

This chapter will start by explaining the structure of the survey, and how some of the 

problems with the travel cost method was approached. The second part of the chapter will 

explain the sampling strategy for the survey. The last part of the chapter will present the 

results of the survey and what conclusions that can be drawn from them. The complete 

questionnaire is presented in Appendix 1. 

 

4.1 Survey and Survey Design 

To be able to fulfil the purpose of the study a questionnaire was constructed. The 

questionnaire starts out by giving an introduction of what the purpose of the study is. The 

questionnaire consists of 17 questions. The first 6 questions of the survey collects 

socioeconomic characteristics, the following 11 questions are related to the travel cost to 

the national park. A test survey was constructed and handed out to 25 people at the park, 

the result of this was that one question was removed concerning what activities the 

respondents had taken part of inside the park, and that some of the questions were 

reconstructed. 

 

As described in chapter 3 there are some problems with the travel cost method, these will 

be further discussed in this chapter. When creating the questionnaire some questions were 

included with the intent of minimizing the effects of these problems. The answers of the 

questions might show if the national park is subject to either an overestimation or 

underestimation. One of the problems with the travel cost method is that some people 

may have moved to a closer location to be able visit the park more often, since how much 

the visitors spend to get to the park is used as a measure of how much they value the park 
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and an individual who has moved to a closer location value the site high. By moving 

closer to the park the visitors travel cost will be lower for each visit, this would result in 

that their travel cost would not reflect how much they value the park. With this problem 

in mind a question that asked the respondents to state if they had moved to a closer 

location to be able to visit the park more often was added. 

 

Another potential problem could be that the visit to the park only represents a part of the 

respondent’s entire visit, this is known as the problem with multiple visit journeys. The 

problem with multiple visit journeys is that it may lead to an overestimation of the 

respondent’s willingness to pay, this since if the respondent visit many sites during their 

trip then only a part of their total travel cost would represent the visit to the site in 

question. The travel cost method would use their entire travel cost as measure of their 

willingness to pay to visit the site, thus overestimating their willingness to pay (Garrod 

and Willis, 1999). With regards to this problem a question was added, where the 

respondent is asked to give an estimation in percentage of how important the visit to the 

national park was to their entire journey. With this estimation an approximation of how 

much of the travel cost that can be related to the trip to the national park could be made. 

 

If there is a lack of substitute sites an overestimation of the willingness to pay may occur. 

A site for recreation that has a lack of substitute sites may get visitors that choose to visit 

this site just because there is a lack of other sites for recreation, therefore their 

willingness to pay is lower then what they are actually paying to visit the site (Turner et 

al, 1994). A question where the respondent was asked to state what they had preferred to 

do instead of going to the park, and how much it would have cost, was constructed in 

regards to this problem. The answers of this question gives an estimate of how many 

substitute sites that are available, thus making it possible to see if the willingness to pay 

may be effected by the problem with the lack of substitute sites. 

 

In the most basic way the travel cost method would use the total amount of money spent 

to get to a site as an estimate of an individuals willingness to pay to visit the site. By only 

using the money spent on travel other factors that could be seen as costs are not included. 
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This would result in a bad estimate since individuals before making the trip also take into 

account the time lost for the travel which instead could have been used for working and 

earning money. So to be able to obtain a good estimate of an individuals travel cost a 

time cost that represents the opportunity cost of working has to be included. But there is 

no clear answer of how to define the time cost that should be included (Pearce and 

Turner, 1990). Since there is no clear answer of how to solve the problem with how to 

value the time cost two different approaches will be tested, one which builds on the 

respondents answers of how their travelling experiences was and another method which 

uses one third of an individuals hourly wage rate. 

 

4.2 Sampling Strategy for the Survey 

The surveys were handed out inside Periyar National Park at two different sites, some at a 

rest area and the others at an area close to the ticket counter. The rest area is a place 

where visitors of the park often went to after park activities was completed to eat and 

rest. The area close to the ticket counter is an area where most of the parks activities 

begins from and ends. The surveys were handed out personally to the visitors at these 

areas between 5th to 8th of May 2006 to 250 people. There are two entrances into the 

Periyar National Park, one that is used more frequent than the other, the surveys were 

handed out to the visitors from the entrance with the most visitors. Of the 250 surveys 

handed out 121 was not fully completed and therefore could not be used in the study.  

Possible reasons for the high frequency of uncompleted surveys may be time constraints 

and that some of the respondents have problems with the English language. Hence, in this 

study a sample consisting of 129 respondents will be used. 
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4.3 Survey Results 

The only data available about the population is if the visitors of the national park are 

Indians or foreigners. During the year 2005 Periyar National Park had 418.635 visitors, of 

which 34.334 were foreigners which equals about 8 percent of the visitors. Since the data 

availability about the population characteristics is limited a conclusion if the sample is 

representative for the population cannot be made. But what can be said is that when 

comparing the sample results of the respondents nationality, Indian or foreigner, to the 

population is that there was no significant difference. Table 4.1 shows the socioeconomic 

results from the survey. 

 

Table 4.1 The survey results of the socio economic variables 

 

Variable    Unit   Sample mean  

Age      Years   34.0 

Gender (Male)    %   73.4 

Household income    USD   2649 

Household size      3.8 

Children/household      1.1 

Environmental organization (Yes) %   14 

Indians in sample   %   89 

Foreigners in sample   %   11 

Moved closer (Yes)   %   21 

Substitute site (Yes)   %   54 

 

The other socio economic results could not be compared to the population due to the 

limited amount of data, but what could be said is that the majority of respondents are 

male. The household size is 3,8 which can be seen as a large household compared to west 

European standards, for example Sweden has an average household size of 2 (Statistiska 

centralbyrån, 2005). This seems correct since the majority of the sample are of Indian 
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nationality and Indians in general live with their parents for a longer time, hence making 

the household size larger. 

 

If someone values a recreation site highly it might influence them into moving closer to 

the site, and thus make their travel cost lower, as explained in the previous chapter. What 

should be found is how many that move closer to the national park to be able to visit it 

more often. The question that was asked was: “Have you moved to a closer location that 

made it possible to visit the Periyar national park more often?”. It can be seen that the 

question was formulated badly. What the question ask, is if the respondent has moved 

closer to Periyar National Park, and not if the respondent has moved closer because of the 

national park. For example, someone that has moved from the English countryside to a 

location close to an airport could mark yes at this question, but the Periyar National Park 

had no part in this move, they would then be able to do more visits as their travel cost has 

decreased and lower travel cost implies more visits. A result of this formulation error is 

that it is hard to use the answers from this question, but it could possibly be used in some 

way, as it might be possible that someone moved closer to the park to be able to visit it 

more often. It is expected that for those that value the site high enough to move closer to 

it there would be a higher number of visits from these individuals to the site, but when 

comparing the respondents that stated that they moved closer to the park to be able to 

visit it more often and those that stated that they had not moved closer there were no 

significant difference in visits made to the park. It is possible therefore that all of the 

respondents that marked yes on this question only had moved to a closer location to 

Periyar National Park, but the park itself had no part in their move, and that noone in the 

sample had moved to a closer location to be able to do more visits at the park. Therefore 

no conclusion can be drawn on whether the site suffers from an underestimation because 

of individuals moving closer to be able to do more visits. In the sample 21 percent of the 

respondents stated that they had moved to a location closer to the park. 

 

The results from the question about the gender of the respondents showed that 73,4 

percent was male and 26,6 percent was female. It may seem like the sample is skewed 

towards males, but sometimes when the surveys were handed out to a male it was passed 
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on to one of the females in the family, in some of these cases the females might have 

filled in that a male completed the questionnaire, but the answers was from a female. 

Thus making a misspecification on the gender characteristics possible. But on the other 

hand, more females might have filled in the survey than what is shown in the sample 

characteristics, this could lead to a sample characteristics that is more accurate towards 

the population characteristics. If the sample is representative for the population can not be 

concluded due to the data limitations of the population and for the above reason that there 

might be a misspecification of the respondents gender. When the field study was 

conducted the interpretation of the distribution of gender for the population was that there 

was an even distribution of males and females. In the empirical results chapter a test to 

see if gender is statistically significant for the numbers of visits made and how the gender 

effects the number of visits made to the park will be conducted. 

 

A member of an environmental organization is likely to have a higher willingness to pay 

to visit the park compared to a non-member, ceteris paribus. If the sample contains a 

higher number of environmental organization members compared to the population an 

overestimation of the recreational value could occur. The question asked was if anyone in 

the household is a member of an environmental organization, which could mean that 

there is only one individual in the household that is a member of the environmental 

organization, in the sample 14 percent stated that they had members of environmental or 

animal right organizations in their family, as was specified it does not mean that 14 

percent of the sample is members of these organizations. Furthermore, if not all 

individuals of a household are members of environmental organizations or animal rights 

organizations it is possible that these individuals have been influenced by other members 

of the household that are members of these organizations into visiting the park, while 

they themselves have no interest of the park, in this specific case the recreational value 

would be overestimated for these individuals. 

 

To see how much of the travel cost that is related to the national park, a question where 

the respondents could state in percentage how important the park was to their entire visit 

was asked. The respondents of Indian nationality had an average answer of 66,8 percent. 

 27



Hence, a relatively large part of the travel cost of Indian visitors seems to be directly 

linked to the national park. The respondents of foreign nationality had an average answer 

of 27,1 percent. Hence, a relatively small part of the travel cost for foreigners seems to be 

directly linked to the national park. The differences in importance between foreigners and 

Indians is quite large and seems reasonable since foreigners often have a higher travel 

cost and would probably therefore try to visit as many sites as possible during their trip, 

hence making the importance of one single site low. 

 

54 percent of the respondents gave examples of substitute sites which suggests that there 

is a lack of substitute sites. If there is a lack of substitute sites the estimated recreational 

value could be overestimated, since if there are no other substitute sites the respondent 

may have chosen to visit this site just because there are no other places to go, hence their 

travel cost would be a over representation of their willingness to pay. It is possible that 

some of those that did not answer this question did indeed have a substitute site to go to, 

but did not fill in this question because it was possibly the most time consuming question 

and it was the last question asked and the respondents were tired of answering questions. 

Because of these reasons, more of the respondents might have a substitute site then what 

is shown in the results, it is possible that only a smaller part of the sample has no 

substitution site to choose from. Therefore the problem with the lack of substitute sites 

might not have such a large effect as the result of the survey suggest. 

 

Before making the decision on visiting a site a judgment is made on how much 

enjoyment that will be received from the visit, if an individual have hopes of great 

enjoyment of the site this individual would be willing to pay more to experience this site, 

compared to an individual with lower expectations of the site, ceteris paribus. If the 

perceived enjoyment of visiting the site is higher than originally expected the individual 

would have a higher willingness to pay to reach the site than what was actually paid, 

therefore the recreational value would be underestimated. The results from the question 

about perceived experience of the national park can be seen in table 4.2. As more 

individuals had a better experience than expected of the park, rather than worse, it is 

likely that the recreational value is underestimated. 
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Table 4.2 Experience of the national park 

 

Experience of the park  

Better then expected      49% 

As I expected       39% 

Worse then expected      12% 

 

The question concerning respondents travel experience to India was asked since included 

in the total travel cost is the time cost and if the respondents find the experience of 

travelling positive the entire time cost should not be included in the travel cost. The 

results of the foreigners travelling experience to India can be seen in table 4.3. More 

respondents had a positive travelling experience to India than a negative travelling 

experience, this would indicate that the entire time cost for foreigners should not be 

included in the total travel cost since it would lead to an overestimation of the 

recreational value. Therefore when calculating the time cost 10 percent of the time cost 

was used for the respondents that stated that they had a positive travelling experience. 30 

percent of the time cost was used for the respondents that stated that their travelling 

experience was slightly positive, 50 percent of the time cost was used for the respondents 

that stated that their travelling experience was neutral. 70 percent of the time cost was 

used for the respondents that stated that their travelling experience was slightly negative. 

90 percent of the time cost was used for the respondents that stated that their travelling 

experience was negative. 
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Table 4.3 Perceived travelling experience to India 

 

Perceived travelling experience to India  

Positive  29% 

Slightly positive 21% 

Neutral  36% 

Slightly negative 7% 

Negative  7% 

 

In the case of the travelling experience in India to the national park, which can be seen in 

table 4.4, the results indicated that the majority of the respondents found the travel 

experience positive. This also means that including their entire time cost would lead to an 

overestimation of the recreational value. The time cost for travelling inside India was 

calculated in the same way as travelling to India, as described above, e.g. 10 percent of 

the time cost was used for the respondents that stated that they had a positive travelling 

experience. 

 

Table 4.4 Perceived travelling experience in India to the national park 

 

Perceived travelling experience in India to the national park 

Positive  63% 

Slightly positive 6% 

Neutral  29% 

Slightly negative 2% 

Negative  0% 

 

This chapter has presented the survey used for this study, how it was constructed and the 

strategy used for sampling. The results of the survey have been presented and discussed. 

An explanation of how the survey results will be used in the model specifications was 

made. 
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Chapter 5 

EMPIRICAL RESULTS 

 

 

 

 

This chapter begins with an explanation of how the trip generating function has been 

transformed into an econometrical function, the second part will present the 

specifications of the variables included in the econometrical model. The third part will 

show and discuss the results. Also in this part significance tests will be performed. In the 

next section the results will be used to calculate the consumer surplus. In the last part of 

this chapter a sensitivity analysis will be presented.  

 

5.1 The Econometric Model for the Trip Generating Function 

As stated in chapter 3 the model that will be used for the trip generating function is: 

 

)Y,S,Q,T,(P f  V ijiijijij =                                                                                           [5.1]  

 

The model for the trip generating function will now be expanded to an econometric 

function which includes the variables in equation 5.1. This will make it possible to use 

the trip generating function for econometrical analysis. According to Garrod and Willis 

(1999) a transformation into an econometric function makes the function easier to handle 

and operate. In the last part of chapter 5 a sensitivity analysis was performed, the result 

from this anlaysis was that the log-linear function was chosen. The function will now 

have a log-linear form: 

 

       [5.2]                                                                                                                 
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5.2 The Specifications of the Econometric Model 

This part of the chapter will clarify assumptions and definitions used for the different 

variables included in the econometric model. The first thing that will be clarified is how 

to use the time cost. 

 

To travel to a site takes time and the time spent on travelling could instead have been 

used for other activities, such as work. There is uncertainty in the economic literature of 

how this opportunity cost should be calculated. Therefore two different ways were tested, 

one where time cost depends on the hourly wage rate and another where the time cost 

depends on the travelling experience. 

 

When calculating the time cost depending on hourly wage rate the amount of hours 

worked per month needs to be found, this since it is the unit used in the questionnaire for 

stated income. According to the International Labour Organization (2007) the standard 

amount of working hours per week is 48. By calculations, the number of working hours 

per month will be assumed to be 208 in this thesis. As described in chapter 3 adding the 

entire hourly wage rate might cause an overestimation since most people are constrained 

to working hours as decided in their contracts. Previous studies by Cesario (1976) 

suggests that one third of the hourly wage rate should be calculated for the time cost 

(Hanley, 1993). By applying this it would make the time cost look like this: 

 

[ ]
3

monthper  hoursWork household of members Earningincomemonthly  Household
 cost   Time =

 

            [5.3] 

 

By using this way of how to calculate the time cost gives the following travel cost 

function: 

 

park national  theof Importance *cost) Time *  timeTravel cost  Travel(TC +=    [5.4] 
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The other way used in this thesis for calculating the time cost is when it depends on the 

travelling experience. The experience of the travel determines if the time spent on 

travelling should be seen as a cost, if someone enjoys the travel less of the time cost 

should be added. In the questionnaire the respondents was asked to state their travelling 

experience in a scale from positive to negative. Based on the respondents answers of their 

travelling experience the time cost could be derived. How much of the time cost that is 

included can be seen in last section of chapter 4. This gives another travel cost function 

as seen in equation 5.5: 

 

park national  theof Importance *

)  travel theof experience*site  the to timeTravel site  thecost to Travel(TC +=
      [5.5] 

 

As described in the previous chapter there is a problem with multiple visit journeys. In 

the survey an approximation is made by the respondents on how much of the travel cost 

that should be related to the trip to the national park. The value stated in percentage will 

be used in calculating both the travel cost to the national park and the travel cost to India. 

 

The respondents were asked to state their monthly household income in any currency. 

The income variable was first recalculated to USD1 and then divided by the number of 

earning members of the household. India has a system of the citizens doing their own tax 

calculation, by stating a lower income the tax paid will be lower. Therefore it is possible 

that some people underestimate their income to be able to pay a lower tax (Mammen, 

2006). The effect of this could be an underestimated income for the respondents of Indian 

nationality. This makes it possible that the respondents that stated a lower income may 

also have stated a lower travel cost so that their travel cost seems reasonable in relation to 

their stated income. 

 

Dummy variables can be used as a way of introducing variables of qualitative nature into 

the regression model. The advantage of doing this is that the results can show if the 

qualitative variables has any statistical significance for the chosen model (Dougherty, 

                                                 
1 The exchange rates used to recalculate to USD can be seen in appendix 2 
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2002). The variables described below are of a qualitative nature and will be used as 

dummy variables in the regression model. 

 

The substitute site variable was given the value 1 if the respondent stated that they had a 

substitute site to visit if they did not visit Periyar National Park and the value 0 if they 

didn’t state a substitute site for the park. 

 

The gender variable was given the value 1 if the respondent stated that they were female 

and 0 if they were male. Misspecification is possible here, as at times some of the males 

in the family handed over the surveys to a female in the family to fill in. A possible bias 

could be that while some of the respondents filled in that a male had responded to the 

survey some of the results were from females. This was further discussed in chapter 4. 

 

The nationality variable was given the value 1 when the respondent stated that their 

nationality was other than Indian, and when the respondent stated that their nationality 

was Indian the variable was given the value 0. 

 

5.3 Results from the Regression Analysis  

When applying both of the methods of how to calculate the time cost, the method which 

uses the experience of the travel to calculate the time cost showed a more reliable result 

than the method which uses the wage rate. Hence, furthermore in the study the method 

that uses the travelling experience to calculate the time cost will be used. 
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The results from the regression analysis is shown in table 5.1. Applying these results  on 

the trip generating function gives the equation 5.6. 

 

Table 5.1 Results from the regression analysis of the trip generating function 

 

Variables Coefficients T-values 

Constant                    -0.05 -0.247 

Travel cost                -0.77 * 10-4 -0.727 

Age           0.01 2.750    

Gender 0.10 0.712    

Nationality -0.18 * 10-2 -0.008 

Income 0.59 * 10-5 0.413  

Substitute -0.14 -1.170 
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ij

+

×+×+×−= −−−

                                   

 [5.6]                                                                                                                                     

 

The R2 coefficient explains to what extent the included variables can explain the variation 

in the number of visits made. The R2 value of the regression analysis was estimated to 

7.84 percent. Compared to similar studies this value can be seen as a low value, and this 

would imply that the relationship between the number of trips made to the park and the 

included variables is low. 

 

An F-test to test the goodness of fit was performed with the F-value of 1.73 and the test 

could not reject the null hypothesis at both one and five percent significance level. This 

would imply that the slope variables can not explain the numbers of visits made. The null 

hypothesis is that all slope variables included in the model is equal to zero. 
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The income variable has the value of 0.59 * 10-5, this means that the higher the household 

income is the more visits you will do, ceteris paribus, which is correct according to 

economic theory. But since the value is close to zero it would imply that a change in 

income has little effect on how many visits that are made to the national park. 

 

The travel cost variable showed a negative value of -0.77 * 10-4, according to the 

theoretical framework this seems correct, that the number of visits decrease as the travel 

cost increase. But since the value is close to zero it would imply that a change in travel 

cost has little effect on how many visits that are made to the national park. 

 

One of the dummy variables was the age variable which has the value 0.01, this would 

imply that older people makes more visits. Also gender was used as a dummy variable, 

the results showed that it has a value of 0.10, this meaning that if the respondent is a male 

more visits will be made than a female respondent would have made. The respondents 

nationality was also used as a dummy variable, the results from this variable was that if 

the respondent is a foreigner they will make -0.18 * 10-2 less visits then an Indian, which 

seems correct since usually they have higher travel cost and would not make as many 

visits. 

 

To test whether the coefficients are statistically significant to the number of visits a T-test 

was performed. The results from the T-test showed that the only coefficient that was 

statistically significant is the age coefficient. This does not mean that the other 

coefficients doesn’t have an effect on visits made, only that the model cant prove it. 

 

As expected, the travel cost has a negative relationship to the number of visits made to 

the park and income has a positive relationship to the number of visits made. But the 

model used to explain the number of trips made to the park seems to be insufficient. This 

because of the values of the travel cost coefficient and the income coefficient were close 

to zero and these two coefficients should be the two coefficients that has the biggest 

effect on how many trips that are made to the park. Since this is not the case the model 

will fail to explain the variations in visits made to the park. 
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5.4 The Consumer Surplus 

As described in chapter 3 the individual average consumer surplus could, according to 

Garrod and Willis (1999), be calculated as in equation 5.7. 

 

cost Travel
 visitsAverage surplusConsumer =        [5.7] 

 

Applying the results in this model gives: 

 

      4-10 * 0.77-
2.79 36178 =                    [5.8] 

 

To obtain the aggregated consumer surplus the individual consumer surplus 36.178 has to 

be multiplied by the number of annual visitors 418.635: 

 

36178*418635 61514563376 =                     [5.9]  

 

The aggregated consumer surplus for the national park is calculated to 15 billion USD, as 

seen in equation 5.9. This value seems high, and a probable cause for the high consumer 

surplus could be the low travel cost coefficient. This since the consumer surplus is 

calculated by dividing the average number of visits made to the park by the travel cost 

coefficient. A low travel cost coefficient would therefore result in a high consumer 

surplus. Even though this value seems high it is possible that it is underestimated since 

the chosen method only captures the recreational value, and no other parts of the total 

economic value. In the construction of the survey some of the problems with the travel 

cost method have been approached, but since we obtained a high estimate for the 

consumer surplus it seems likely that some of the problems still remain. 

 

The consumer surplus has a high value and why the value might be so high can, 

according to Garrod and Willis (1999), be that the consumer surplus is highly sensitive to 
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the specifications in the model, therefore a sensitivity analysis was made to test different 

models. 

 

5.5 Sensitivity Analysis 

To get as good estimates as possible a sensitivity analysis was performed, as shown in 

table 5.2. The criteria used for choosing what functional form that should be used is that 

the income variable should be positive and that the travel cost variable is in accordance 

with the theoretical framework. Another criteria for choosing what model to use is to 

have an as high R2 value as possible. 

 

The sensitivity analysis showed that the R2 coeffcinent was almost the same for all of the 

different functions. The functional form that differed the most compared to the other 

functional forms was the negative exponential form. The other functional forms had 

relatively similar coefficients, this would imply that the data set is stable.   

 38



Table 5.2 Sensitivity analysis 

  

Functional form Linear 

Negative 

exponential Double-log 

Constant -1.40  -9.35 -0.90  

Income 0.05 * 10-4  -1.28 -0.07 

Age 0.15 4.96  0.48 

Travel cost -0.74* 10-3 0.50 -0.98* 10-3  

Substitute site -2.22  -1.98 -0.13  

Nationality 1.99 1.98 -0.65* 10-2

Gender 0.62  0.72 0.13 

    

R2 0.05 0.07 0.08 

 

Functional form Log-linear 

Constant -0.05  

Income 0.59 * 10-5  

Age 0.01 

Travel cost -0.77 * 10-4

Substitute site -0.14  

Nationality -0.18 * 10-2

Gender 0.10  

  

R2 0.08 

 

When using the above described criteria for choosing what functional form that should be 

used there were only two functional forms that had both a positive income and a negative 

travel cost, the linear form and the log-linear form. When comparing the R2 coefficient of 

both the linear and the log-linear form, the log-linear had the higher value and was 

therefore the functional form chosen for this study. 
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This chapter began with an explanation of how the model was transformed so that it 

could be used in an econometrical analysis. The econometrical model was specified. The 

results from the econometrical analysis was that the parks recreational value could be 

estimated to 15 billion USD. Finally a sensitivity analysis was presented, which resulted 

in that the log-linear functional form was selected. 
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Chapter 6 

CONCLUSIONS 

 

 

 

 

The purpose of this study was to estimate the recreational value of the Periyar National 

Park, and to be able to fulfil this purpose the travel cost method was applied on a sample 

of 250 visitors. For the study a sample of 129 visitors of the Periyar National Park was 

used. 

 

The recreational value of the national park in this study is about 15 billion USD, this 

value seems high compared to similar studies and it is possible that this value is effected 

by some of the problems with the travel cost method. Since the recreational value is only 

one part of the site’s total economic value the economic valuation of Periyar Natinoal 

Park is therefore likely to be underestimated. But it is possible that the recreational value 

estimated in this thesis is overestimated, therefore it is possible that this value is larger 

than the total economic value. 

 

The results from the regression analysis was a model that failed to explain the number of 

trips made to the park, this since the results from the T-test was that almost none of the 

included variables had any statistical significance for the number of trips made.  A low R2 

value was also a result from the regression analysis which would also indicate that the 

relationship between the incldued variables and the visits made to the park is low.     

  

The travel cost method brings with it a couple of problems, such as the lack of substitute 

sites, multiple visit journeys, etc., which can have effect on the estimated value for the 

recreational value of the national park. These problems were attempted to be minimized 

in the creation of the survey. But since we have obtained a high consumer surplus there 

may still be some unwanted effects of these problems left. According to Garrod and 
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Willis (1999) the travel cost method builds on data derived from on-site questionnaires 

and is vulnerable to sample section effects. This is especially true since this study does 

not take account for those that do not choose to visit the site, which could have both a 

negative or positive effect on the estimated consumer surplus. 

 

If a future study of the recreational value for Periyar National Park will be conducted, this 

study could be used as a reference for it, but the future valuation should bear in mind that 

the result of this thesis was a high estimate of the consumer surplus, and one possible 

reason for this is that it was effected by some of the problems with the travel cost method. 

 

This study tried to estimate the recreational value of the national park, the estimated 

value obtained from this study could, if it had not seemed questionable, been used  for 

different purposes, for example in cost benefit analysis or policy decisions. Kerala has a 

high growing population, therefore the demand for land is also increasing, the estimated 

value could be used for decisions of whether the park should be conserved or developed. 

The results could be used in future studies of the park for determining an appropriate 

entry fee, this by using the average consumer surplus as an indicator of how much the 

consumers are willing to pay to visit the park, but since the result of this thesis is 

questionable, its use is limited. 
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APPENDIX 1  

The Survey 

 

 

 

 

Visitors of Periyar National park 
This survey is conducted by students from Lulea University in Sweden in cooperation 
with Mangalam College of Engineering. The purpose of this study is to find the 
recreational value of Periyar national park. For us to be able to use your questionnaire it 
is important that you answer all the questions in the survey. If you have any questions 
don’t hesitate to ask me. This survey will take about 10 minutes to complete. Thank you 
for taking part in the survey.  
 
Sebastian Bulow & Tobias Lundgren 
Lulea University of Technology at the Division of Economics 
 
 
1 Age? ______ years 
 
2 Gender?   Male____      Female____ 
 
3 What is your nationality?_______________________ 
 
4 What is your households monthly income?___________ in currency_____ 
 
5 How many persons does your household consist of?_____ Of which how many are 
children? _____ 
 
6 Are you or anyone else in your household a member of any animal rights or 
environmental organization? Yes____ No____ 
 
7 What is your current permanent address (where you lived and worked before going 
here)? Country__________________               City____________________________ 
 
8 Have you moved to a closer location that made it possible to visit the Periyar national 
park more often? Yes_______  No_______ 
 
9 How many times during how many days will you visit the Periyar national park during 
your entire trip?  _______times during __________ days 
 
10 How many times do you visit the Periyar national park during a year? _______times 
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11 How would you describe your experience of the Periyar national park? 
Better then I expected_______ 
As I expected_______ 
Worse then I expected______     
 
12 Please write down your means of transportation from 
 - your home to your accommodation in India ( If your home is in India please skip this 
question, but fill in the underlying question) 
_______________________________________ 
 
_______________________________________________________________________ 
 
 
- your accommodation in India to Periyar national park 
______________________________   
 
________________________________________________________________________ 
 
13 What is your total travel time, with your return included: 
 - from your home to your accommodation in India ( If your home is in India please skip 
this question, but fill in the underlying question)________ hours 
 - from your accommodation to Periyar national park __________ hours 
 
14 How did you experience the route itself?  
- from your home to your accommodation in India ( If your home is in India please skip 
this question, but fill in the underlying question) 

Positive         Neutral         Negative 
 
 
- from your accommodation in India to Periyar national park 

Positive        Neutral       Negative  
 
 
15 Give an estimate of your total travelling cost (air ticket, cab fair, car rental, etc), also 
include return, for travelling from: 
- your home to your accommodation in India ( If your home is in India please skip this 
question, but fill in the underlying question) _________ in currency_______ 
 
- your accommodation in India to Periyar national park __________ in currency_____ 
 
 
16 Please try to estimate how important visiting Periyar national park is to your entire trip 
in percentage: ______% 
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17 What would you have preferred to do/what other site would you have preferred to visit 
if you had not chosen to visit the Periyar national park? 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
And please give an estimate of what it would cost_____________ in 
currency_____________ 
 
 
 
 
The survey is now completed, thank you for your cooperation! 
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APPENDIX 2  

Exchange Rates in 1 USD 

 

 

 

 

Currency         1 USD 

British Pound        1.9048  

Canadian dollar       0.803342 

Euro         1.2936 

Indian rupee        0.0230787 

South African rand       0.167785 

 

 

Source: http://www.x-rates.com/, 2006-05-05 
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