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ABSTRACT 

 

 

 

 

The purpose of this study was to estimate the recreational value of the coral reefs at Phi Phi 

Islands in Thailand. The thesis is based on economic theory. The travel cost method was used 

to fulfill the purpose of the study. Data about number of visits, travel costs, income and 

personal interests was collected through surveys. 100 interviews were conducted at Phi Phi 

Island. The data was used in a regression model to explain the relationship between the 

dependent variable, the number of visits to the coral reefs, and the independent variables. The 

estimated demand function was then used to estimate the aggregated consumer surplus for the 

coral reefs at Phi Phi Islands. The calculated consumer surplus was estimated to US$ 110 

millions if 75 percent of the visitors to Phi Phi Islands are assumed to visit the coral reefs. The 

economic value of conserving the coral reefs is therefore, according to this study, US$ 110 

millions. However, when making policy-decisions whether to conserve or to develop, it has to 

be kept in mind that the travel cost method only captures the recreational value of the site, 

leaving other important values, such as the option and existence values, out. The total value of 

the coral reefs at Phi Phi Island is therefore likely to be larger than the estimated value in this 

study.  
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SAMMANFATTNING 

 

 

 

 

Syftet med denna uppsats har varit att beräkna rekreationsvärdet av korallreven på Phi Phi 

Islands i Thailand. Uppsatsen är baserad på ekonomisk teori. Resekostnadsmetoden har 

använts för att uppfylla syftet med uppsatsen. Data om antal besök till korallreven, 

resekostnader, inkomster och personliga intressen har samlats in genom en 

enkätundersökning. Enkätundersökningen omfattade 100 personer och utfördes på Phi Phi 

Island. En regressionsanalys genomfördes utifrån det insamlade materialet för att förklara 

förhållandet mellan den beroende variabeln, antal besök till korallreven, och de oberoende 

variablerna. Utifrån den skattade efterfrågekurvan beräknades det aggregerade 

konsumentöverskottet för korallreven på Phi Phi Island. Det skattade konsumentöverskottet 

uppgick till US$ 110 miljoner, med antagandet att 75 procent av besökarna till Phi Phi Islands 

besöker korallreven. Värdet av att konservera korallreven uppgår därmed, enligt denna studie, 

till US$ 110 miljoner. Vid policybeslut bör uppmärksammas att resekostnadsmetoden endast 

fångar rekreationsvärdet, medan andra värden såsom options- och existensvärdet utelämnas. 

Detta innebär att det beräknade värdet i denna studie kan vara ett underskattat värde 

korallrevens totala värde.  
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Chapter 1 

INTRODUCTION 
 
 

 

 

1.1 Background 

The economic value of a natural resource is often defined as the value of the goods and 

services that it provides. Coral reefs provide many goods and services that are of great value 

for a nation. Coral reefs provide food and pharmaceuticals. Coral reefs also provide ecological 

functions, such as giving a natural barrier against wave erosion, giving biological support to 

sea birds, fisheries, turtles and many other species. Furthermore coral reefs are a source of 

foreign exchange from marine tourists, research and education. Despite this, the quality of 

coral reefs around the world has declined during the last decades. According to Lawett & 

Nordemar (1996) between 60 and 80 percent of the coral reefs in Asia are seriously damaged. 

 

The coral reefs that grow along Thailand’s coastline in the Andaman Sea are no exceptions. 

These coral reefs are threatened because of natural and human induced stresses. Fishing has 

long been an important economic activity in Thailand, but the destructive fishing techniques, 

such as blast and poison fishing, have had damaging impacts on the coral reefs. Tourism is 

another activity that has caused substantial damage to the coral reefs. Other threats to coral 

reefs descenting from human activities, which have caused damage to the coral reefs in the 

Andaman Sea, are sedimentation and pollution.   

 

Even though these threats reduce the economic value of the coral reefs, many of the threats 

are not eliminated. One reason for this is that many of the most important values of the coral 

reefs are generally not expressed in economic terms and it is therefore hard to measure the 

cost to society of overexploiting the coral reefs. Environmental damages cause losses of the 

gross national product and also generate costs that are not recorded as part of the gross 

national product. Since the costs of environmental damages do not show up in national 

accounts, there is no incentive to take account for them in different policy alternatives, which 

leads to ineffective decisions and misallocation of the resources in the economy.  

 

If the true value of the external cost would be better understood this could be avoided. When 

individuals know the true cost, more effective choices could be made and there would be 
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higher incentives for enforcing more effective reef protection, such as reducing overfishing or 

developing sustainable tourism. Quantifying the social cost through economic valuation 

methods is one way of making it easier to predict welfare losses due to the reduction of the 

quality of the coral reefs. The purpose of economic valuation is therefore to derive the true 

cost of using scarce resources where the market fails to achieve this.  

 

1.2 Purpose 

The purpose of this study is to estimate the recreational value of the coral reefs at Phi Phi 

Islands in Thailand. 

 

1.3 Methodological Framwork 

The study will use the Travel Cost Method (TCM) to estimate the recreational value of the 

coral reefs at Phi Phi Island. Surveys are applied to collect data about travel costs and other 

variables which could be used to predict the number of visits to the site. These variables are 

used in an OLS-model to derive the demand curve for the recreation site. The underlying 

assumption of the TCM is that the incurred costs of visiting a site indirectly reflect the value 

that individuals put on the non-priced recreation site. The TCM relies on that visitors to a site 

incur different costs to get there, depending on the distance traveled. This demand curve is 

generally downward sloping, implying that when the travel cost increases, ceteris paribus, the 

number of visitors falls. Other factors affecting the number of visitors could for example be 

socio-economic characteristics such as household income, age, gender and personal interests 

and substitute sites.  

 

1.4 Scope 

The chosen method, TCM, has the disadvantage of only capturing the use value and not the 

non-use value. Moreover, not all direct values are captured. This study will only deal with the 

recreational value of the site. Other direct values such as the income from fisheries are not 

captured and indirect values such as the ecological function are left out. Another important 

indirect value of a natural resource is the existence value. This value can be a substantial part 

of the total value, especially if the resource is unique. Even though there are alternative sites 

to the coral reefs at Phi Phi Islands, each coral reef is unique in itself and therefore it probably 

has some part of the total value comprised by an existence value.   

 

 



 3 

1.5 Previous Research 

The TCM have been applied to estimate the recreational value in a variety of circumstances 

(Garrod and Willis, 1999). The most common application of the method relate to non-priced, 

open-access recreation (Ibid.). Desvousges et al. (1983) estimated the benefits of water quality 

improvements along the Monongahela River, Pennsylvania by using the TCM. Farber (1988) 

used the TCM to estimate the recreational value of the wetlands of Terrebonne Parish, 

Louisiana. Another example is the estimation of the economic value of forest recreation areas 

in Malaysia. These areas consist of natural virgin forest, which contain a variety of 

landscapes, fauna and flora, rivers and unique features suitable for outdoor recreation (Ibid.). 

The entry into the FRAs is free and the usage of the area does not exclude other from using 

the area. The TCM were used to estimate the recreational value by observing the number of 

visits to the areas in relation to the travel cost. A survey was used to collect information on 

visits, travel costs, preferences and demographic details of the visitors. A random sample of 

385 visitors was collected. The dependent variable was set as the number of visits made by 

one individual over a six months period. The travel cost was measured by the amount that the 

individual paid on public or private transport to visit the areas. These variables were used for 

estimating the demand function for the areas. The consumer surplus was then estimated for 

individual visits to the site by substituting values from the linear equation and integrating over 

the demand function (Ibid.). 

 

1.6 Outline 

The study will start by giving background information about the coral reefs at Phi Phi Islands 

in Thailand. First, coral reefs will be described generally. Questions such as why coral reefs 

are important natural resources and why the quality of the reefs has declined during the last 

decades will be analyzed. Thereafter, the situation at the coral reefs at Phi Phi Islands will be 

described.  

 

The third chapter will give the theoretical framework of the thesis. Here conservation, 

preservation and development and how choices between these alternatives should be made 

will be described. The direct and indirect economic values of a natural resource will be 

analyzed and the theoretical method of deriving these economic values will be described. The 

two monetary measures compensating surplus and equivalent surplus will be explained.  
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Chapter four will give the methodological framework of the thesis. Economic valuation 

methods will be described. The difference between expressed preference methods and 

revealed preference methods will be explained and some examples of each method will be 

given. The emphasis of the chapter will lie on the method chosen in this study, namely the 

TCM. The difference between the individual and the zonal TCM will be analyzed.  

 

Chapter five will describe the survey which was used for the economic valuation in this study. 

The result from the survey will be shown and compared to the characteristics of the 

population. Some conclusions that are of importance for the interpretation of the estimated 

economic value of the resource will be made. 

 

Chapter six gives the empirical results. Here the variables that are used in the regression 

model are described in detail and the emphasis will lie on the travel cost variables. The steps 

in calculating the travel cost variables that are used in the regression model will be shown. 

Thereafter, the regression model will be shown and the results from the estimation of the 

regression are analyzed. The results are then used to estimate the total consumer surplus for 

the coral reefs at Phi Phi Islands.  

 

Chapter seven gives the concluding remarks about the study.  
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Chapter 2 

CORAL REEFS 

 

 

 

 

This chapter will start with a general discussion of the coral reefs. The discussion describes 

the most important functions of coral reefs and the different threats towards the existence of 

the coral reefs. The difference between natural and human induced stress factors are then 

explained and some of the most severe natural and human induced threats, such as 

overexploitation and poison fishing, blast fishing, coral mining, sedimentation, pollution and 

waste and coral bleaching will be discussed in more detail. The chapter ends with describing 

the situation of the coral reefs in the Andaman Sea, with emphasis on the coral reefs at Phi Phi 

Islands. In appendix 1 some concepts used during this chapter is explained in detail.  

 

2.1 Functions of Coral Reefs 

Coral reefs have important ecosystem functions, which provide crucial goods and services to 

hundreds of millions of people. These functions could be divided into five categories, namely 

physical structure service, biotic services, biogeochemical services, information services and 

social and cultural services (Cesar, 2000). For example, coral reefs are a vital source of food 

and employment for millions of human beings often living at subsistence levels and they also 

provide as a natural barrier against wave erosion. Furthermore, they are a source of foreign 

exchange from marine tourists and because of their biodiversity they possess a value as 

biochemical material for pharmaceuticals. Coral reefs provide a home to hundreds of 

thousands of species of plants and animals and are more diverse than rain forests (Fodor, 

Hatziolos and Hooten, 1998).  

 

2.2 Threats to Coral Reefs 

Despite the fact that human beings derive benefits directly or indirectly from the ecosystem, 

the quality of coral reefs generally has declined during the last decades. The reason for the 

reduction of the quality is that the coral reefs have been subjected to several stress factors. 

When coral ecosystems are stressed the reproductive successes decrease (Lawett & 

Nordemar, 1996). The induced stress factors can be divided into natural and human induced 

stress factors. Examples of natural stress factors are disease, predation, storms, monsoons and 
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crown of thorn starfish infestation (Ibid.). Examples of human induced stress factors are 

destructive and non-sustainable fishing practices, such as poison fishing and blast fishing, 

sedimentation, marine pollution and waste, coral mining, coral bleaching and non-sustainable 

tourism practices (Cesar, 2000). Generally, there is no strict separation between natural and 

human induced stress factors. Some stress factors that seem to be natural could actually be a 

result of human activities. For example, sand erosion in a reef area is natural, but may also be 

a result of coral mining, anchoring and/or blast fishing (Ibid.). In the following part of this 

section, some of the threats will be described in detail. 

 

Tourism causes substantial damage to coral reefs from recreational and developing activities. 

Recreational activities, such as diving and snorkeling, cause damage especially by anchoring 

and trampling on corals. Developing activities cause damage by creating pollution and waste.  

Beside the problem with tourism, there are problems with overexploitation of the reefs. 

According to Cesar, Erdmann, Mous, Pet, Pet-Soede and Sadovy (2000a), live-fish trade, for 

food and for aquariums, is a profitable economic activity and has expanded rapidly during the 

1990s. The demand for live fish is expected to rise even more in the future. Many of the live-

fish species are long-lived and slow-growing. These characteristics contribute to 

overexploitation of these species, which result in a reduction of diversity.  

 

Blast fishing is considered to be one of the most destructive anthropogenic threats to coral 

reef ecosystem (Cesar, Pet and Pet-Soede, 2000b). The method uses small bombs to kill 

targeted schools of fish, but also juveniles, corals and larvae are killed. Moreover, the reefs 

can no longer provide food and shelter to marine organism and the structure of the reef is also 

destroyed, which result in the loss of the protection function against wave erosion. Another 

consequence of blast fishing is that reef-related tourism cannot be developed. Blast fishing is 

officially forbidden all over the world; still the technique continues to be used to provide 

income and food to many coastal fishers (Ibid.). Beside the problem with blast fishing, there 

is another quandary with reef quality degradation due to poison fishing. According to Cesar et 

al. (2000a) one of the most widely used capture methods is to apply cyanide to stun the fish. 

Cyanide is used as a “cost-effective” way of harvesting live fish, but in the process coral 

heads, juvenile fish and invertebrates are also killed. Other impacts on the coral reefs are from 

trash fishing, nets covering coral reefs and coral trampling.  

 



 7 

According to Cesar and Öhman (2000) coral mining is another severe threat to coral reefs. 

Coral mining for lime production is an important source of income in many countries. Corals 

have been used for building material and for the production of lime for a long time. Coral 

mining destroys reef flats, which results in destroyed coastal protection function and 

decreases the diversity of fish species. It also has negative impacts on other ecosystem 

services. Moreover, some studies show that coral mining causes sedimentation to increase. 

Despite the negative consequences of coral mining it still is practiced in many parts of the 

world (Ibid.).  

 

Sedimentation prevents the symbiotic algae and the coral polyps from capturing sun light and 

plankton, which is the primary source of energy and nutrition to the corals (Cesar, 2000). 

Therefore sedimentation can cause corals to suffocate.  These problems are particularly acute 

close to estuaries of rivers and urban centers. Pollution and waste are also threats to corals 

since much of the sedimentation is caused by human and industrial waste that run of the land 

into the sea. Especially, industrial activities such as tin mining are known to increase the 

amount of sediment in the sea (Ibid.).  

 

Coral bleaching is a threat to corals because it causes the corals to lose their algae. If the algae 

does not return and repopulate, the coral will die. The cause of coral bleaching is probably a 

combination of physical factors, such as changes in water temperature and salinity, number of 

days of sunlight, UV-level and biological features, such as health of the corals and presence of 

certain bacteria. (Cesar et al., 2000c)  

 

The Crown-of-thorns starfish feeds on the living tissues of corals. Coral reefs can support 

small numbers of these starfish without any visual damage, but when the number of starfish 

increases the starfish will cause damage to coral reefs. There is uncertainty over whether the 

outbreak of starfish is natural or human-induced, but it is known that anthropogenic activities 

will influence the magnitude and frequency of the outbreaks. (Lee and Chou, 1998) 

 

2.3 The Status of the Coral Reefs in the Andaman Sea 

The coastline of the Andaman Sea is approximately 700 km long and the width of the 

continental shelf varies from 27 to 130 km. During May to October the Andaman Sea is 

influenced by the southwest monsoon and coral reefs are generally to be found on the east 

side of the islands, where the shoreline is sheltered from the monsoon. The coastline is 
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subjected to a semi-diurnal tide, with the maximum tidal range of 2.8 to 3 meters during 

spring tides. The northern half of the coastline is more open to oceanic water, with a salinity 

of about 32 to 33 ppt. The southern half is more influenced by run-off from the mainland, 

with a salinity of about 29 to32 ppt. (Chansang, 1999)  

 

More than hundreds of islands are located along the coastline, some near-shore and other off-

shore. Water clarity is higher in off-shore areas than in inshore areas. Coral reefs in off-shore 

areas have their bases at depths of 20 to 30 meters, while the coral reefs in the near-shore area 

have their bases at depths of 2 to 3 meters. Many of the coral reefs can be divided into three 

zones; reef flat, reef edge and reef slope. The reef flat zone is usually wide, with a width 

between 20 and 300 meters. The reef edge zone is usually narrow, with a width between 2 and 

10 meters. The reef slope zone usually has a width that is narrower than the flat zone, but 

wider than the edge zone. The most common species of corals in the Andaman Sea are 

Acropora formosa and Porites lutea, but the dominant species varies from location to 

location. Approximately 240 species of hard corals have been found in the Andaman Sea. 

(Ibid.) 

 

In 1994, the coral reefs on more than 130 islands, a total area of reefs of approximately 78 

km2, in the Andaman Sea were surveyed by the Marine Biological Center in Phuket and the 

condition of the coral reefs was analyzed by estimating percentage cover of live and dead 

corals. A ratio of percentage cover of live to dead coral was calculated and the reefs were 

ranked into five categories of condition status; very healthy reef (>3:1), healthy reef (2:1), fair 

reef (1:1), poor reef (1:2) and very poor reef (1:>3). The overall estimates of the reef 

condition are shown in table 2.1 below: 

 

Table 2.1   The Overall Condition of the Coral Reefs in the Andaman Sea in 1994. 
 
Condition  Percent 
Very healthy        4.6 
Healthy      12.0 
Fair      33.6 
Poor      26.5 
Very poor      23.3 
 
Source:  Chansang, 1999. 

 

The analysis shows that the overall condition of the coral reefs in the Andaman Sea in 1994 

was rather poor. Only approximately five percent is in a very healthy condition and twelve 
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percent in a healthy condition. This leaves approximately 83 percent of the coral reefs in the 

condition fair, poor or very poor.  

 

2.4 The status of the Coral Reefs on the Phi Phi Islands 

Phi Phi Islands is a group of six islands located between 7°32´-7°45´ N and 98°42´-98°48´ E 

in the Andaman Sea. Phi Phi Don is the largest island in the group and the only island 

inhabited. Phi Phi Le is the second largest and lies south of Phi Phi Don together with two 

small island, Ko Bida Nai and Ko Bida Nok. Ko Yung and Ko Phai are located north of Phi 

Phi Don. The Phi Phi Islands belongs to the Had Nopparat Thara-Mu Ko Phi Phi National 

park, which was established in the middle of 1980s. This national park is the fifth largest 

marine park in Thailand and encompasses a marine area of totally 325 km2. However, not all 

the land within the park is under the administration of the National Park Division and 

especially on Phi Phi Don, where some of the land is privately owned, tourism-related 

activities have been allowed to develop. Due to the close location to the mainland the Phi Phi 

islands is a popular site for tourists, especially for snorkellers and divers. (Lee and Chou, 

1998) 

 

2.4.1 Ko Phi Phi Don 

The coral reefs are to be found all around the island except from on the southern part of the 

west coast and is totally the size of 3.11 km2. The coral reefs at Phi Phi Don can be divided 

into four areas; Ton Zai bay, Lana bay, Yong Kasem bay and east coast. The condition of 

these four areas in 1994 is described in table 2.2 below;  

 

Table 2.2   The Condition of the Coral Reefs at Phi Phi Don in 1994. 

 
Area         Condition  Percentage live coral Most common species 
Ton Zai         Fair  45.1 + 9.2  P. lutea, P. Synaraea rus 
Lana         Fair  30.0 – 45.0  P. lutea D. heliopora,  
     Favia sp. 
Yong Kasem         Fair-poor  23.0 + 10.0  P. lutea, D. heliopora 
East coast         Fair  46.0 + 6.0  P. lutea, P. (Synaraea)  
     rus 
 
Source:  Chansang, 1999. 

 

2.4.2 Ko Phi Phi Le 

The largest part of the coral reefs is to be found fringing on the east cost of the island. 

However, at some places there are no reefs due to rocky coasts. Coral communities can be 
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found on the rocks. The reefs that are to be found are narrow. On the west coast of the island 

densely coral reefs can only be found at Maya bay. The total size of the coral reefs at Phi Phi 

Le is 0.29 km2. In table 2.3 below the condition of the coral reefs at the east and west coast of 

Phi Phi Le is described; 

 

Table 2.3   The Condition of the Coral Reefs at Phi Phi Le in 1994. 
 
Area         Condition  Percentage live coral Most common species 
East coast         Fair-healthy 27.0 + 10.0  P. lutea, P. (Synaraea)  
     rus 
West coast         Very poor  10.0 – 20.0  P. lutea, Symphyllia sp. 
 
Source:  Chansang, 1999. 

 

2.4.3 Bida Islands  

Bida islands are comprised by two small islands, Ko Bida Nai and Ko Bida Nok. The coral 

reef on Ko Bida Nai is to be found on the east coast of the island and is approximately 5 to 10 

meters wide. The coral reefs on Ko Bida Nok are to be found on the south and east coast of 

the island. The total size of the coral reef at Bida Nai is 0.003 km2. The reef at Bida Nok is 

not fully formed and is therefore not measured. Table 2.4 describes the condition of the coral 

reefs at these two islands; 

 

Table 2.4   The Condition of the Coral Reefs at Bida Islands in 1994. 
 
Area         Condition  Percentage live coral Most common species 
Ko Bida Nok         Healthy  23.0 + 7.0  Montipora sp., H. rigida 
Ko Bida Nai         Healthy   25.0 + 10.0  Montipora sp., H. rigida 
 
Source:  Chansang, 1999. 

 

2.4.4 Ko Phai and Ko Yung 

Ko Phai, also called Bamboo Island, has coral reefs all around the island, with a size of the 

reefs of 1.16 km2. Ko Yung, also called Mosquito Island, has coral reefs on the east coast of 

the island, with a size of the reefs of 0.1 km2. Table 2.5 describes the condition of the coral 

reefs at these two islands; 
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Table 2.5   The Condition of the Coral Reefs at Phai and Yung Island in 1994. 
 
Area Condition Percentage live coral Most common species 
Ko Phai    Fair 36.6 + 15.1  P. lutea, P. nigrescens 
Ko Yung Healthy 59.3 + 9.3  H. coerulea, P. lutea 
 

Source:  Chansang, 1999 

 

2.4.5 Analysis of the Condition of the Coral Reefs at Phi Phi Islands over Time 

When comparing the estimates of the condition of the coral reefs at Phi Phi Islands from 1994 

with the estimates of the condition of the coral reefs from 1988 it shows that the status of the 

reefs has stayed unchanged, with the exception of the status of the coral reefs at Phi Phi Le. 

The condition of the coral reefs at Phi Phi Le has improved from poor to fair. One reason for 

this improvement of the quality of the reefs at Phi Phi Le is that the negative effects from 

anchoring have decreased due to installed buoys. The change of the condition at the Phi Phi 

Islands is shown in table 2.6 below; 

 

Table 2.6 The Change of the Condition of the Coral Reefs on Phi Phi Islands from 1988 to 1994        
 
Area          1988  1994 
Phi Phi Don  Fair  Fair 
Phi Phi Le  Poor  Fair 
Ko Bida Nai  Good  Good 
Ko Bida Nok  Fair  Fair 
Ko Phai  Fair  Fair  
Ko Yung  Good   Good 
 
Source:  Chansang, 1999 
 

Unfortunately there is no research made on the coral reefs at Phi Phi Islands after 1994 that 

could be compared with the data from 1994. However, in year 2000 transect surveys have 

been made at certain sites at Phi Phi Islands, such as Ton Zai bay, Lana bay and Yong Kasem 

bay at Phi Phi Don, Maya bay at Phi Phi Le, Ko Phai and Ko Yung. These transect surveys 

show that the condition of the coral reefs is poor at Ko Phai, Ko Yung and Maya bay, while 

the condition is fair at Yong Kasem bay, Ton Zai bay and Lana bay. Table 2.7 below shows 

the overall assessment of the coral reefs at Phi Phi Islands in 1994; 
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Table 2.7   The Overall Estimates of Reef Condition at Phi Phi Islands in 1994 
 
Area           Very Healthy Healthy Fair Poor Very poor 
Phi Phi Don                           0.8        5.7 74.0  13.0           6.5 
Phi Phi Le                           3.2        6.5 41.9  32.3         16.1 
Ko Bida Nok                           0.0    100.0   0.0    0.0           0.0 
Ko Phai                           3.1        6.3 62.5  12.5         15.6 
Ko Yung                         30.0      55.0 15.0    0.0           0.0 
 
Source:  Chansang, 1999 

 

The data from 1994 shows that the status of the reef at Phi Phi Islands at that time is rather 

poor, only an average of 7.4 percent of the reefs are in very healthy condition and 34.7 

percent in healthy condition, while 57.9 percent is in fair to very poor condition. However, 

compared to the overall condition of the coral reefs in the Andaman Sea the percentage of 

healthy coral reefs is higher at Phi Phi Islands. The status of the coral reefs will vary from site 

to site and over time and depend on many several factors. Poor reef status at Phi Phi Island 

could most likely be attributed to natural and man-made disturbances, such as crown of thorn 

starfish infestation, coral bleaching, sedimentation and non-sustainable tourism- and fishing 

practices. Below the effect of these disturbances on the reefs on Phi Phi Islands will be 

discussed. According to Phongsuwan (2002), the outbreak of Crown-of-thorns starfish has 

damaged coral reefs in the Andaman Sea during 1984 to 1986. Several sites at Phi Phi Islands, 

especially Maya bay, were damaged by the starfish between 1985 and 1986. Unfortunately 

there is no assessment of the damage of the crown-of-thorns starfish infestation at Phi Phi 

Islands.  

 

Due to dry season in 1991, 1995 and 1998 sea surface temperatures increased, causing coral 

bleaching in the Andaman Sea. According to Phongsuwan (2002) the coral bleaching in 1991 

and 1995 generally caused 10 percent coral mortality at each site, however at some sites 

where sensitive species are dominant coral mortality was up to 15 to 20 percent. Several sites 

at Phi Phi Islands were affected by the coral bleaching during these years. Especially the 

corals at Ko Phai and Ko Yung were badly damaged. Unfortunately there is no assessment of 

the damage of the coral bleaching at Phi Phi Island. The coral bleaching in 1998 was not 

severe in the Andaman Sea (Ibid).  

 

Tourism has caused substantial damage to the marine life, especially from anchoring and run-

off from beach development. However, the damage from anchoring has decreased in later 

years due to installed buoys at tourist sites (Ibid.). Snorkellers and boats trampling on corals 
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in shallow water cause major damage to reefs. The reefs at Phi Phi Don have suffered the 

greatest damage, which is reflected in reduced visability and diversity of the marine life 

(Ibid.). Unfortunately there is no assessment of the damage of the tourism at Phi Phi Island. 

During the 1980s sedimentation due to off-shore mining, occurred in the Andaman Sea. The 

effect on the coral reefs at Phi Phi Islands was not significant (Ibid.). 

 

In the past blast fishing was common, however today this is illegal and therefore rarer than 

before. Impacts from trash fishing, nets covering coral reefs and coral trampling by fishermen 

are still common. Trash fishing and nets covering coral have damaged the coral reefs at Phi 

Phi Islands, while the damage of coral trampling is not significant (Ibid.). Unfortunately there 

is no assessment of the damage of the fisheries at Phi Phi Island.  
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Chapter 3 

THEORETICAL FRAMEWORK 

 

 

 

 

This chapter will describe the theory of economic valuation. It starts by describing why 

economic valuation is important. Thereafter the difference between conservation and 

preservation and the theory behind the choice between conservation and development is 

discussed. Further, different economic values that could be derived from a natural resource by 

different economic valuation techniques are described. The chapter ends with explaining use 

and non-use values and how to derive these economic values. 

 

3.1 Conservation, Preservation or Development 

Some natural resources are priced on the market; however most of them are priced 

imperfectly or not at all. One reason for the existence of imperfect markets of environmental 

goods is that many natural resources are public goods, which have the characteristics of non-

divisibility and non-exclusivity. Another reason is the limited information about the 

environmental impacts of using a certain product. Because of the deficiency of well working 

markets the cost, if any, of using the resource does generally not reflect the true value of the 

resource. This leads to misallocation of the resource. Since many of the natural resources in 

the world are available only in finite quantities, in absolute quantity or in terms of high costs 

of extracting or using the resource, misallocation is a severe economic and ecological problem 

(Pearce, 1993). 

 

Given that natural resources are scarce, human beings often have to make trade-offs between 

environmental quality and economic development which make use of scare resources. For 

example, in the case of a coral reef the trade-off could be between building hotels or 

developing other tourist-related activities and not developing tourist-related activities (or 

limited development of tourist-related activities) to prevent exploitation of the coral reefs.   

The non-economic development option could be divided into preserving or conserving the 

resource. According to Pearce (1993), preservation of a resource is equivalent to excluding 

usage of the resource, whereas conservation allows limited usage of the resource. This study 

will deal with the choice between development and conservation. The question is therefore 
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whether conservation of the coral reefs should be pursued, or if economic development, such 

as developing tourists-related activities, should be favored. Development should be chosen if 

the benefit of development minus the cost of development is greater than the benefits of 

conservation minus the cost of conservation. Following Bateman, Pearce and Turner (1994) 

development should be chosen if, 

 

BD – CD > BC – CC                (3.1) 

 

where BD is the benefit of development, CD is the cost of development, BC is the benefit of 

conservation and CC is the cost of conservation. However, since individuals prefer benefits 

now rather then later, i.e. they have time preferences, discounting has to be done when costs 

and benefits occur over periods of time. The present value (PV) of a benefit or cost is 

calculated by discounting the future value. The basic formula for calculating the present value 

of a benefit is: 

 

PV(B) = Bt/(1 + r)t                   (3.2) 

 

where Bt is the benefit in year t and r is the discount rate. In the same way the present value of 

a cost is calculated by: 

 

PV(C) = Ct/(1 + r)t                   (3.3) 

 

where Ct is the benefit in year t and r is the discount rate. Equation (3.1) can then be rewritten 

as: 

 

PV(BD) – PV(CD) > PV(BC) – PV(CC)                (3.4) 

 

where PV(BD) is the present value of the benefit of development, PV(CD) is the present value 

of the cost of development, PV(BC) is the present value of the benefit of conservation and 

PV(CC) is the present value of the cost of conservation. Equation (3.4) can be expressed in 

terms of the net present value (NPV) of the benefit and the cost. If:  

 

NPV = ∑t [(Bt - Ct) /(1 + r)t]                 (3.5) 
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equation (3.4) can then be arranged to:  

 

NPVD > NPVC                  (3.6) 

 

where NPVD is the net present value of development and NPVC is the net present value of 

conservation. Since the NPVD is greater than the NPVC in this example, development should 

be chosen before conservation. Hence, to be able to choose between development and 

conservation of the coral reefs the NPVD and the NPVC should be compared. However, when 

estimating NPVD and NPVC some bias might occur. It is relatively easy to estimate the 

benefits and the costs of development and the costs of conservation. Nevertheless, the benefits 

of conservation are often difficult to estimate because of the nature of the benefits, which 

often are a mix of monetary and non-market benefits. Since non-market benefits are difficult 

to measure, decisions are likely to be biased in favor of development (Perman, Ma, 

McGilvray and Common, 1999). 

 

3.2 Economic Values 

According to Pearce (1993) conservation benefits are measured by the total economic value. 

The total economic value consists of use and non-use values. The use values could be divided 

into three categories. The first use value is the direct use value, which is derived from the 

actual use of the resource. Diving and fishing would be characterized as direct use values of 

the coral reefs accordingly. The second use value is the indirect use value, which relates to the 

ecological functions of the resource. The coral reefs provide as a natural barrier against wave 

erosion and because of their biodiversity they include species, which in turn may have 

ecological functions. The third use value is the option value, which is a reflection of the 

willingness to pay for the possibility to use the resource in the future. The non-use value is 

comprised by the existence value, which arises from the willingness to pay for the existence 

of the resource, independently of any actual or optional use. The total economic value is the 

sum of all these four values, formally: 

 

Total Economic Value =  Direct Use Value + Indirect Use Value +               (3.7) 

Option Value + Existence Value 

 

These economic values reflect individuals’ willingness to pay for an environmental benefit or 

willingness to pay to avoid an environmental cost. Of course for some individual, some, or all, 
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of these economic values may be zero. The option value only arises where there is uncertainty 

about future possibilities of using the resource. According to Pearce (1993), it has been 

revealed through empirical measures that the existence value can be a substantial component 

of the total economic value, especially when the natural resource is unique.  

 

3.3 How to Derive Economic Values 

This section draws on Perman et al. (1999). To obtain a monetary measure of an individual’s 

welfare change due to an environmental damage, or improvement, the individual’s demand 

function needs to be derived. Given the individual’s demand function, the consumer surplus 

can be defined. A change in consumer surplus can then be treated as a monetary measure of 

the individual’s utility change. To obtain a monetary measure of an individual’s welfare 

change due to changes in environmental quality, assume that that there are two commodities, 

C1 and C2. C1 is the environmental good and C2 is a composite good, which is comprised by 

all other goods than C1. Suppose that the price of C2 is P2, the price of C1 is P1 and that the 

individual has a fixed disposable income, Y0. The budget constraint could therefore be stated 

as: 

 

P1C1 + P2C2 = Y0                  (3.8) 

 

The individual is assumed to be utility maximizing and will therefore choose the amount of C1 

and C2 that maximizes U = U(C1, C2) subject to the budget constraint. In Figure 3.1 the utility 

is maximized at C1 and C2, where U = U0: 

 

                           C2, Income 

                                           Y0 

                                            

 

                                           C2 

 

                                                                                                       U0 

                                                                                                      

                                                                   C1                   Y0/P1            C2 

Figure 3.1 An individual’s Utility Maximization Subject to a Budget Constraint. 
 Source: Perman et al., 1999.  
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Now consider a deterioration of the environmental quality, which is the same as a price rise of 

P1 to P1′, ceteris paribus. The new budget constraint then becomes: 

 

P1′C1 + P2C2 = Y0                  (3.9) 

 

Since environmental goods often are public goods, C1 is here assumed to be non-exclusive 

and non-divisible. The deterioration of the environmental quality leads to a decrease in the 

individual’s level of utility. The new level of utility is at U1 = U(C1′, C2),  subject to the new 

budget constraint. In Figure 3.2, the utility is maximized at C1′ and C2, where U = U1: 

 

                            C2, Income 

                                           Y0                                       

 

                                           Y1 

 

                                           C2 

                                                                                                             U0 

                                                                                                       U1 

 

                                                                 C1′     C1  Y0/ P1′       Y0/P1 

                                                                       

Figure 3.2 The Change in an Individual’s Utility Maximization due to a Deterioration in 
the Environmental Quality – Equivalent Surplus.  
Source: Perman et al., 1999.  

 

There are two monetary measures of the utility change from U0 to U1, due to the deterioration 

in the environmental quality, namely the compensating surplus (CS) and the equivalent 

surplus (ES). CS is the minimum compensation that an individual would be willing to accept 

for the deterioration and ES is the maximum that an individual would be willing to pay for the 

environmental deterioration not to take place. Keeping the former relative price (-P1/P2) 

constant at the new level of utility (U = U1) gives the ES. In Figure 3.2 ES is the amount 

equivalent to Y0 – Y1. CS is found by a similar approach:  
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                              C2, Income 

                                             Y1 

 

 

                                             Y0 

 

 

                                                                                                              U0 

                                                                                        U1 

                                                                  C1′  Y0/ P1′ C1                Y0/P1 

 

Figure 3.3 The Change in an Individual’s Utility Maximization due to a Deterioration in 
the Environmental Quality – Compensating Surplus.  
Source: Perman et al., 1999. 
 

CS is derived by keeping utility constant (U = U0) at the new relative price (-P1′/P2). CS is the 

amount equivalent to Y1 - Y0 in Figure 3.3. If the price of C1 would fall instead, that is, there 

would be an improvement of the environmental quality, CS would be the individual’s 

maximum willingness to pay for the environmental improvement and ES the individual’s 

minimum willingness to accept the improvement not to take place.  
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Chapter 4 

METHODOLOGICAL FRAMEWORK 

 

 

 

 

This chapter will describe different economic valuation methods that can be used for 

estimating the economic value discussed in chapter three. It starts by describing the difference 

between two different kinds of methods commonly used for economic valuation, expressed 

preference and revealed preferences techniques. Thereafter it describes each method in more 

detail, starting with expressed preference methods, such as the contingent valuation method, 

followed by revealed preference methods, such as the hedonic price method and the travel 

cost method. The main focus of this chapter will lie on the travel cost method since it is the 

method applied for the economic valuation in this study. 

 

4.1 Economic Valuation Methods 

According to Garrod and Wilis (1999) the economic value of a natural resource can be 

measured by estimating the demand curve for the commodity. This demand curve approach 

can be divided into expressed preference and revealed preference methods. The expressed 

preference methods have a direct approach and create hypothetical markets by asking 

individuals explicitly how much they value an environmental good. Commonly used 

expressed preference methods are contingent valuation methods and choice experiment 

preference techniques (Ibid.). The revealed preference methods have an indirect approach and 

estimate the economic value for an environmental good by observing the consumption of 

market goods that are complements or substitutes for the non-market good. Commonly used 

revealed preference methods are the hedonic price method and the travel cost method (TCM) 

(Ibid.).  

 

4.1.1 Expressed Preference Methods 

In this section the basic idea behind one expressed preference method, the contingent 

valuation method, will be discussed. Some general advantages and disadvantages will also be 

described. The contingent valuation method creates a hypothetical market for a non-market 

good by asking individuals to place economic values on the commodity and therefore avoid 

the need of observing the consumption of substitute or complementary market goods. To 
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obtain information about individuals’ preferences for the environmental good the contingent 

valuation method relies on the use of surveys. The theoretical assumption underlying the 

contingent valuation technique is that people have well defined preferences for environmental 

goods and that these preferences can be obtained through surveys.  According to Bateman et 

al. (1994) the most common approach is to interview households at the site of the natural 

resource or at their homes about how much they are willing to pay for preserving the resource. 

Another approach, than asking about willingness to pay for an improvement, is to ask 

individuals how much they want in compensation for a deterioration of the natural resource 

(Garrod and Willis, 1999). Comparing with the revealed preference methods the contingent 

valuation method has the advantage of being able to derive both use and non-use values, that 

is the total economic value of a natural resource (Bateman et al., 1994). Even though the 

contingent valuation method seems straightforward it has some potential problems with 

biases.1 

 

4.1.2 Revealed Preference Methods 

In this section the basic ideas behind the revealed preference method, the hedonic price 

method, will be discussed. Some general advantages and disadvantages will also be described. 

The revealed preferences method chosen in this study, the TCM, is used to estimate economic 

values for recreation sites, by observing the consumption of a complement good, such as the 

travel cost. The TCM will be discussed in section 4.2. The hedonic price method attempts to 

evaluate an environmental good by looking at how the value of market goods changes when 

the level of environmental attributes changes. The underlying assumption is that an 

individual’s utility for a good is based on the attributes that it possesses. According to Garrod 

and Willis (1999) the most common application of the hedonic price method is the hedonic 

property value method, in which the price of a property is assumed to be determined by 

several factors such as number of rooms, access to shops, local socio-economic characteristics 

and environmental quality. If all other factors except the environmental quality could be held 

constant, then any remaining differences in the house prices can be attributed to 

environmental quality differences. 

 

According to Bateman et al. (1994), the main strength of the revealed preference methods is 

that they estimate the value of an environmental good by observing actual behavior. The main 

                                                 
1 For further reading on advantages and disadvantages with the contingent valuation method see Garrod & Willis 
(1999) and Bateman et al. (1994). 
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disadvantage is that they only capture the use value. Moreover, the HPM relies on the 

assumption that people have the opportunity to choose any combination of house 

characteristics they wish, according to their budget constraints. Since housing markets can be 

affected by outside factors, such as tax or interest rate, this assumption may not hold. Another 

problem with the HPM is that it is time consuming and requires a high degree of statistical 

skills. The following section will discuss the travel cost method and its strengths and 

weaknesses.  

 

4.2 The Travel Cost Method 

The TCM is the method chosen in this study. The method was chosen due to its advantage of 

estimating economic values for recreation sites by observing real behavior (Garrod and Willis, 

1999). Surveys are applied to collect data about travel costs, which then can be used to derive 

the demand for the recreation site. The underlying assumption of the TCM is that the incurred 

costs of visiting a site, that is the consumption of a complementary market good, indirectly 

reflect the value that individuals put on the non-priced recreation site (Ibid.). The TCM relies 

on that visitors to a site incur different costs to get there, depending on the distance traveled. 

This demand curve is generally downward sloping, implying that when the travel cost 

increases, ceteris paribus, the number of visitors fall (Ibid.). Other factors affecting the 

number of visitors could for example be socio-economic characteristics such as household 

income, age, gender and personal interests and substitute sites. In the following part of this 

section two variations of the TCM will be described and compared.  

 

The TCM is usually estimated as a trip generating function, following Garrod and Willis 

(1999) it could be written as: 

 

V = f(TC, S)                                (4.1) 

 

where V is the visit rate, TC the travel cost to the site and S is a vector of travel costs to 

substitute sites. The trip generating function is used to include other factors than travel costs. 

There are a variety of different travel cost models, most of them variations of equation (4.1). 

One of these models is the individual travel cost method, which is the model chosen in this 

study. One version of the individual travel cost method could be written as the following: 

 

Vij = f(TCij, Tij, Qj, Sj, Yi)                            (4.2) 
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where V is the number of visits made by individual i to site j, TC is the travel cost for 

individual i to visit site j, T is the time cost for individual i when visiting site j, Q is a vector 

of the perceived qualities of the recreation site j, S is a vector of the characteristics of 

available substitute sites and Y is the household income of individual i.  

 

To estimate the number of visits an individual makes during a year, data from a sample of the 

population must be selected. The data collected should, except from information about visit 

rate over a given time, concern information about explanatory variables such as travel costs to 

the site, use of substitute site and socio-economic characteristics. These data are then used to 

derive the demand curve and from this the Marshallian consumer surplus can be calculated.  

 

Another commonly used travel cost approach is the zonal travel cost method. The zonal travel 

cost method entails dividing the areas surrounding the site into zones of origin and then 

estimate what would happen to the number of visits from each zone when the travel cost 

changes (Hanley, 1993). The individual travel cost approach was chosen before the zonal 

travel cost method due to its statistical advantages. The individual travel cost method is more 

sensitive to variations in the collected data and also requires a smaller amount of observations 

than the zonal travel cost method. One disadvantage with individual travel cost method 

compared to the zonal travel cost method is that it requires more details about the individual, 

which makes the survey more complicated. The TCM has some practical problems. Some of 

them will be discussed below, following Bateman et al., 1994:  

 

One problem is due to multi-purpose visits. People visiting a recreational site may visit 

several of sites during a journey and the value of the recreation site will then be 

overestimated. One way of avoiding problems due to multi-purpose trips is to ask visitors to 

separate the incurred travel cost between the sites. Another way is to exclude those 

respondents from the analysis.   

 

Lack of substitute sites can make individuals with a low value for the actual recreational site 

travel as far as individuals who put higher recreational value on the site. Since both types of 

visitors in this case have the same incurred travel cost, the value of the site will be 

overestimated. The existence of substitute sites is important, since it will affect the number of 

visits to the recreational site in question. Despite this there is little consensus about how this 
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should be handled in practice. One reason could be the problem with defining what a 

substitute site is comprised of. Another reason could be the problem with incorporating the 

different characteristics of the substitute sites into the analysis.  

 

If time cost is left out, the recreational value will be underestimated. The problem here is how 

time should be valued. One way of valuing time is to look at leisure time as an opportunity 

cost of work and therefore value it at the marginal fixed wage rate, according to Garrod and 

Willis (1999). This approach assumes that individuals can make marginal substitutions 

between time and income. However, since most recreation is spent at the expense of 

alternative recreational activity, the opportunity cost should be measured with reference to the 

value of other recreation activities forgone. The difficulty and the high cost associated with 

collecting the data needed to measure the opportunity cost, with references to forgone 

alternative recreational activities, have made this approach unpopular to use. According to 

Hanley (1993) some authors have searched for a uniform proxy value, such as one third of the 

hourly wage rate, to measure the opportunity cost.  No consensus concerning how time cost 

should be measured has been reached nevertheless. Another problem is that some people 

enjoy traveling and the time cost therefore should not be seen as a cost at all. If this is the case 

the recreational value will be overestimated.  

 

Another problem is that people living nearby may value the site highly, but have only low 

travel costs. Some people who value the site highly might choose to move closer to the site, to 

be able to visit them more often. The recreational value that those people put on the site will 

then be underestimated. An additional factor that can imply that the estimated value might be 

biased downwards is that those visitors, who have traveled with no incurred costs, often are 

omitted from the estimations, even though they might value the site highly.  

 

4.3 Estimating Marshallian Consumer Surplus 

The Marshallian consumer surplus is estimated by using the data on visit per year as the 

dependent variable and data such as the travel cost as the explanatory variable. The 

relationship between visit frequency and travel cost is expected to be negative, that is when 

the travel cost increases the visit frequency falls. This means that the Marshallian consumer 

surplus decreases as the travel cost increases. The Marshallian consumer surplus is given by 

the area CS in Figure 4.1 below:  
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Figure 4.1  Using the Trip Generating Function to Estimate Marshallian Uncompensated 

Consumer Surplus.   
Source:  Jacques, 1995  

  

The trip generating function V = f(TC) is used to estimate the Marshallian consumer surplus. 

If TC* is the total amount an individual is willing to spend on the last visit to the site, V*, the 

Marshallian consumer surplus is calculated as follows, following Jacques (1995): 

 

MCS = ∫0V* f(V)dV – V*TC*                 (4.3) 

 

Once the average individual consumer surplus per visit is estimated, it must be multiplied by 

the number of visits to the site during the specific time horizon, to generate the aggregated 

consumer surplus. This way, the total recreational value for the site will be estimated. 

 

4.4 Summarizing Comments 

The main advantage of using the travel cost method compared to the contingent valuation 

method is that it estimates the value of a recreational site by observing actual behavior instead 

of hypothetical. The main disadvantage of the travel cost method is that it only captures the 

use value and not the non-use value. The non use-value is however, most likely to be of 

importance when the recreational site doesn’t have any substitutes. This is not the case of the 

site evaluated in this study, which makes the significance of this weakness less severe. 

However, it is important to remember that the value of the recreational site is also comprised 

of a non-use value and that the chosen method in this study will not be able to estimate it.  

 

 

 



 26 

Chapter 5 

THE SURVEY 

 

 

 

 

This chapter will describe the survey which has been used for the economic valuation of the 

coral reefs in this study. First, the structure of the survey and the sampling strategy will be 

described. Thereafter, the descriptive socio-economic characteristics, such as age, gender, 

household size, household income and membership of the respondents will be shown and 

compared with the characteristics of the population. Furthermore, the result of the survey will 

be shown and conclusions, which are of importance for the econometric analysis, will be 

drawn. 

 

5.1 The Structure and Sampling Strategy of the Survey 

The results in this thesis are based on a survey, which use the travel cost method to estimate 

the economic value of the coral reefs at Phi Phi Islands. The survey is introduced with a 

written introduction of the purpose of the survey. The introduction was followed by the first 

section of questions, which was comprised of six socio-economic questions. The second 

section was comprised of 13 questions concerning the travel to the site surveyed. The surveys 

were handed out personally at different places at Phi Phi Islands during November 2002. 50 

percent of the surveys were handed out at diving operating centers on Ko Phi Phi Don, 25 

percent were handed out at two different beaches on Ko Phi Phi Don, namely Ton Zai Bay 

and Lo Dalem Bay, and another 25 percent were handed out on different diving- and 

snorkelling trips around the Phi Phi Islands. A sample of 100 visitors was collected by 

random2. The complete survey is shown in appendix 2. 

 

5.2 Socio-Economic Characteristics 

A sample of visitors that does not, in any substantial way, differ from the population is the 

ideal. However, since the estimates are random parameters, the sample characteristics will 

only by coincidence be exactly equal to the population characteristics. Table 5.1 shows the 

                                                 
2 The sample size of 100 visitors was chosen due to the limited time that was available for accomplishing the 
study.  
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socio-economic characteristics of the sample compared with the characteristics of the 

population3.  

 

Table 5.1   Descriptive Characteristics of the Respondents Compared with the Descriptive      
                 Characteristics of the Population4  
 
Variable   Sample Mean   Population Mean 
Age (years)                 31.0                     34.05 
Gender (male=0/female=1)                                  0.5                       0.5 
Household size                                   2.0                       n/a 
Household income (USD)            2773.0                       n/a 
Membership (no=0/yes=1)                  0.2                       n/a 

 

Unfortunately, statistics for the population for the descriptive characteristics household size, 

household income and membership are not available. Only the age and gender characteristics 

could be compared. Comparing these two sample means shows that there is some 

overrepresentation of the number of young people in the sample, while the means of the 

gender characteristics do not differ. Conclusions that can be made from the other three 

characteristics are that the number of individuals that are members of an environmental 

organization probably is overrepresented in the sample. One potential problem due to the 

overrepresentation of members in environmental organizations is sample selection bias. That 

is, the number of visits could be biased upwards if individuals who are members in 

environmental organizations have a higher average of number of visits to the coral reefs.  

 

When comparing statistics of the nationalities of the respondents with statistics of the 

nationalities of the population, it shows that some nationalities are underrepresented in the 

sample data. One explanation for the difference between the sample and the population might 

be that some of the chosen visitors had difficulties with communicating in English and were 

therefore excluded from the sample. Generally, French, Italian and Asian people had more 

difficulties in English communicating than other nationalities and were therefore more often 

excluded from the survey6. 

 

                                                 
3 The population in this study is comprised of all tourists that visit Phi Phi Islands during 2001.   
  Where this information is not available, the population is comprised of all tourists visiting Krabi Province   
  during 2001. (Tourism Authority of Thailand, 2003) 
4 The statistics for the descriptive characteristics for the population in table 5.1 is for the entire Province of Krabi  
  and for the year 2001 
5 The mean of the age variable for the population was estimated by using the average age of several age  
  intervals. The averages were given a percentage weight and the mean age could be calculated.  
6 The statistics for the nationalities (shown in appendix 3) is for Phi Phi Islands during the year 2001. 
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5.3 Survey Results 

This section will show the results from the survey regarding questions that are of importance 

for the regression model or for the interpretation of the estimated recreational value of the 

resource. It will start with the variables that could affect the dependent variable in the 

regression model, such as socio-economic characteristics and substitute sites. Thereafter the 

results that are of importance for analyzing the recreational value, such as the travel 

experience and the perceived quality of the reef, will be shown.  

 

Socio-economic characteristics such as gender might affect the value that an individual puts 

on a recreational site and a question on the respondent’s sex was therefore included in the 

survey. However, when used in the regression analysis the variable showed to be statistically 

insignificant. Appendix 3 shows the statistical distribution of the respondents’ gender. 

 

Personal interest is another socio-economic characteristic that might affect the value that a 

person puts on a recreational site. One of these personal interests could be if the individual is 

a member of an environmental organization or not. An individual that is a member of an 

environmental organization may have higher average values for natural resources, such as 

coral reefs. The average number of visits that a member of an environmental organization 

makes to the coral reefs is therefore expected to be higher, than the average number of visits 

of a non-member individual. The variable was statistically insignificant and was therefore not 

included in the regression model. Appendix 3 shows the statistical distribution between 

respondents answering yes and respondents answering no. 

 

One question asked if the visitors usually visited other coral reefs than the ones at Phi Phi 

Islands. This variable was statistically significant and was included in the model. Another 

question asked if visitors participated in other recreational activities at Phi Phi Islands except 

from visiting the coral reefs during their trip. This variable was statistically insignificant and 

therefore not included in the regression model. The two questions concerning substitutes are 

of importance since the existence of available substitutes will affect the number of visits to the 

site valued in the survey and therefore affect the estimated recreational value of the site. Lack 

of substitutes will result in an overestimated value, since the lack of substitutes might make 

visitors with low value for the site in question travel as far as someone with a high value for 

the site. The statistics is shown in appendix 3.  
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Two questions were asked concerning the visitors travel experiences. The general impression 

of the respondents could be either positive, negative or neutral. One of the questions 

concerned the travel experience between the place where the visitor stayed before going on 

the trip and Phuket and the other question asked about the experience from the travel between 

Phuket and the coral reefs at Phi Phi Islands. Some of the visitors traveled from Krabi to Phi 

Phi Islands and for these respondents the perceived travel experience then concerns the trip 

between Krabi and the coral reefs at Phi Phi Islands. These two questions are of importance 

since there is a time cost to take account for in estimating the recreational value of a site. If 

time cost is not added to the travel cost the recreational value will be underestimated. 

However, since some people enjoy traveling the whole time cost cannot be seen as a cost. In 

this case, the recreational value will be overestimated. Below, table 5.2 shows the distribution 

of the perceived travel experience from the place where the visitor stayed before going on the 

trip to Phuket and table 5.3 shows the distribution of the perceived travel experience between 

Phuket and Phi Phi Islands; 

 

Table 5.2  Perceived Travel Experience Travelling to Phuket  
 
Experience     Percentage share 
Positive  64 
Neutral  29 
Negative   7 
Total                        100 
 

Table 5.3  Perceived Travel Experience between Phuket and Phi Phi Islands  

 
Experience     Percentage share 
Positive  67 
Neutral  29 
Negative   4 
Total                          100 

 

Since the largest percentage share of the visitors, as much as 64 percent of the respondents in 

the first case and 67 percent of the respondents in the second case, had positive travel 

experiences of the trips, the recreational is likely to be overestimated when the whole time 

cost is treated as a cost when calculating the travel cost variable.  

 

One of the questions in the survey concerned how the visitor perceived the quality of the coral 

reefs. The perceived quality of the respondents could be either better, the same or worse than 

expected. This question is of importance since the travel cost will be biased if people do not 
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have correct expectations about the quality of the site they intend to visit. That is, if the 

perceived quality was better than expected the recreational value will be underestimated. If 

the perceived quality was worse the value will be overestimated. Table 5.4 below shows the 

statistical distribution of the perceived quality of the visitors in the sample. 

 

Table 5.4  Perceived Quality of the Coral Reefs  
 
Experience    Percentage share 
Better  49 
Same  44 
Worse    7 
Total                          100 

 

Since most of the visitors stated that the perceived quality was better than expected, there is a 

possibility that the recreational value will be underestimated.  

 

In one question visitors were asked if they had moved closer to the coral reefs to be able to 

visit them more often. The question is of importance since some people who value the 

recreational attributes of a site highly might choose to move closer to the recreational site to 

be able to visit them more often. In this case, people who value the site highly will have low 

travel cost and the recreational value is likely to be underestimated. Table 5.5 below shows 

the distribution between respondents answering yes and respondents answering no. 

 

Table 5.5  Decision to Move 
 
Move    Percentage share 
Yes  17 
No  83           
Total                         100 

 

Since as much as 17 percent of the visitors stated that they have moved closer to the 

recreational site to be able to visit those more often, the recreational value might be 

underestimated.  
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Chapter 6 

EMPIRICAL RESULTS 

 

 

 

 

This chapter will describe the independent variables that will be used in the regression 

analysis to explain the dependent variable. It starts by describing the travel cost variables and 

how these were obtained and also the other independent variables that will be included in the 

regression analysis will be described. Thereafter is the regression model described and the 

output from the regression analysis is discussed. The last part of the chapter will show how 

the consumer surpluses were obtained.  

 

6.1 The Independent Variables 

One of the independent variables that, in theory, is expected to explain the number of visits to 

a site is the travel cost variable. Therefore, data regarding the visitors travel costs to the 

evaluated site was collected through the survey. The expected sign of the coefficient of the 

travel cost variable is negative, that is the number of visitors will decrease when the travel 

cost increases, ceteris paribus. The total travel cost is comprised of the cost of traveling, 

which includes ticket price, insurance, food and gear for snorkelling or scuba diving, and the 

time cost. The following part of section 6.1 will describe the components of the travel cost 

variable in detail.  

 

To value time as an opportunity cost of work is one way of taking account of the time cost. If 

time is valued as an opportunity cost of work, the marginal fixed wage rate can be used as an 

approximation. This approach assumes that individuals can substitute income for time. 

However, since no consensus has been reached regarding how to value time cost in a more 

correct way, this is the approach chosen in this study. In the economic literature a uniform 

proxy value, one third of the hourly wage rate, has been used and this approach is the one 

used in this study for valuing time cost. Since respondents stated their household’s monthly 

income, the stated incomes were divided by two when the household were comprised of two 

or more people. This sum was then divided by the standard amount of work hours per month, 
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to get the hourly wage rate. This wage rate was then divided by three to get the uniform proxy 

value of the time cost7. The equation is presented in equation 6.1 below; 

 

Wi = [(INCi/HOUSi)/H]/3                                      (6.1) 

 

where Wi is the estimated approximation of the time cost for individual i, INCi the monthly 

income per household of individual i before tax in US$, HOUSi the numbers per household of 

individual i (1 if HOUS = 1 and 2 if HOUS ≥ 2) and H the standard number of work hours per 

month.  

 

Since visitors may visit several sites during a journey the incurred travel cost that an 

individual has, has to be separated between the sites visited during the journey. If this is not 

made, the recreational value is likely to be overestimated. Therefore, the respondents had to 

state how important the visit to the coral reefs at Phi Phi Islands was, compared to other visits 

during the journey. This percentage share was then used when calculating the travel cost 

variable.   

 

In this study two travel cost variables were calculated. The following part will describe each 

step of calculating these two travel cost variables. First of all, the travel costs stated by the 

respondents had to be transformed into one currency. The chosen currency for this study is the 

US$ and therefore all of the different national currencies were converted into this currency. 

To see the exchange rates used, see appendix 4. When all values had been converted into one 

uniform currency, the travel cost variables could be calculated. The equation used for 

calculating the travel cost variable for individual i is presented in equation 6.2  below; 

 

TCi = (TRAVELCi + THOURSi*Wi)*IMPj                             (6.2)  

 

where TCi is the travel cost variable for individual i used in the regression analysis, 

TRAVELCi is the travel cost for individual i traveling to Phuket, THOURSi the hours 

individual i spends on traveling to Phuket, Wi the time cost calculated in equation 6.1 and 

IMPi the importance of the visits to site j compared to other sites. The equation used for 

calculating the reef-travel cost variable for individual i is presented in equation 6.3  below; 

                                                 
7 For more information about the uniform proxy value, see Hanley (1993). 
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RCi =  T-REEFi + (THi + HOURSij)*Wi                                                                               (6.3) 

 

where RCi is the reef-travel cost for individual i used in the regression analysis, T-REEFi is 

the travel cost for individual i travelling from Phuket to Phi Phi Islands, THi the hours 

individual i spends on traveling from Phuket to Phi Phi Islands, HOURSi the number of hours 

that individual i spends on the site j and Wi the time cost. Some people traveled from Krabi to 

Phi Phi Islands and for these respondents the components T-REEFi and TRAVELCi are the 

travel costs incurred for individual i traveling to Krabi and from Krabi to Phi Phi Islands.  

 

Other independent variables that, according to economic theory, is expected to explain the 

number of visits to a site except the travel cost variables are available substitute sites, 

perceived quality and socio-economic factors, such as income, gender, age and personal 

interests. Therefore, data regarding these variables was collected through the survey. Below 

the variables that were used in the regression analysis will be describe in detail. 

 

The stated monthly household incomes before tax of the respondents were converted into one 

uniform currency, namely US$. To see the exchange rates used, see appendix 4. The sign of 

the income variable coefficient is expected to be positive, that is the number of visits will 

increase when the average of the respondents’ household income increases, ceteris paribus.  

 

Some of the independent variables are qualitative in nature and could therefore not be 

measured in numerical terms. Such variables are for example the perceived quality of a site 

and socio-economic characteristics, such as personal interests. The dummy variables used in 

the regression are whether the perceived quality of the coral reefs was better than expected, 

QUAL, and whether individual i usually visit other coral reefs than the ones at Phi Phi 

Islands, INT. The expected sign of QUAL is positive, that is the average number of visits is 

expected to be higher if individual i perceived the quality of the site as better than expected, 

ceteris paribus. The expected sign of INT is also positive, that is the number of visits is 

expected to be higher if individual i usually dives at other places.  

 

6.2 The Econometric Model 

When the relationship between different variables is analyzed a linear regression model can 

be used. The model will predict the magnitude of change in one variable due to a change in 

another variable. One of the purposes of determining a regression line is to find the true value 
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of the slope of the population line. However, in most cases the regression line is estimated 

using sample data. When the functional form is expected to be linear in the variables, but non-

linear in the coefficient the log function can be used (Dougherty, 1992). This is the functional 

form chosen in this study.  

 

The model estimated in this thesis is written as: 

 

lnVi = β0 + β1lnTCi + β2lnRCi + β3 lnINCi + β4INT + β5QUAL+ ε                                   (7.1) 

 

where β0 represents the constant term. The coefficients β1, β2, β3, β4 and β5 are called the 

partial regression coefficients and give the percentage change in V when one of the variables 

changes by one percent, and all other variables are held constant. A positive value for β 

indicates a positive relationship between V and the corresponding variable and a negative 

value of β indicates a negative relationship. β1 is the coefficient for the travel cost, β2 the 

coefficient for the reef-travel cost variable, β3 the coefficient for the income variable and β4 

and β5 the coefficients for the dummy variables INT and QUAL. The INT-variable is assigned 

with 1 if the individual usually dives at other places than at Phi Phi Islands and with 0 if the 

individual does not dive at other sites. The QUAL-variable is assigned with 1 if the 

individual’s perceived quality of the coral reefs at Phi Phi Islands was better than expected 

and with 0 if the individual’s perceived quality was the same as expected. ε is the random 

error term, that is the part of the change in V that is not explained by the independent 

variables.  

 

The ordinary least squares (OLS) is the method used in this thesis. The OLS is a regression 

estimation technique that calculates the partial regression coefficients so that the sum of the 

squared residuals is minimized. The OLS is the most frequently used method of obtaining 

estimates of regression coefficients and has several advantages given that certain conditions 

are satisfied8. An alternative method to OLS for estimating the coefficients is the Tobit 

model9. 

 

 

                                                 
8 For further reading on advantages with the OLS-model see Studenmund (2001). 
9 When this model was used there were no significant differences in the estimated coefficients and given the  
   advantages of the OLS this was the method chosen in this study. 
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6.3 The Results from the Econometric Model 

The results from the estimating of the OLS-model will be illustrated below. First the fitted 

demand function will be shown in equation 7.2, followed with a discussion of the goodness of 

fit of the model and the significance of the coefficients.  

 

The fitted demand function resulting from the regression analysis is presented in equation 7.2 

below. The t-statistics for each variable are given in the parentheses in the same equation.  

 

Vi = 0.92 + 0.53TCi  - 0.06RCi  - 0.35INCi + 0.54INT + 0.76QUAL                           (7.2) 

                   (4.42)        (-0.38)       (-2.38)       (2.10)        (2.79) 

 

The goodness of fit measure, R2, shows how well the behavior of the dependent variable is 

explained by the regression. The higher R2 is, the better the estimated regression equation fits 

the sample data. The R2 in this model is 0.38.  

 

For the overall significance of the model, the F-test is used. The F-test is a method of testing 

whether all the slope coefficients in an equation are equal to zero simultaneously. The 

decision rule is to reject the null hypothesis if the F-statistics is greater than the critical F-

value. The F-statistics in this model is 11.37 and the null hypothesis can therefore be rejected 

at the one percent level of significance.  

 

When testing hypotheses about individual regression slope coefficients the t-test is used. The 

t-test is about accepting or rejecting the null hypothesis; that is testing that each coefficient is 

not significantly different from zero in either direction. The t-statistics are given in the 

parentheses in equation 6.1. The decision rule is to reject the null hypothesis if the t-statistics 

is greater then the critical t-value. Below the result of each estimated coefficient will be 

discussed. 

 

The estimated travel cost coefficient is 0.53, which means that if the travel cost increases with 

one percent the number of visitors will increase with 0.53 percent, ceteris paribus. The 

coefficient is statistically significant at the one percent significance level. The estimated reef-

travel cost coefficient is -0.06, which means that if the reef-travel cost increases with one 

percent the number of visits will decrease with 0.06 percent, ceteris paribus. The coefficient is 
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not statistically significant even at a ten percent significance level. The slope coefficients of 

the travel cost variables are the same as the price elastic ties of demand.  

 

The signs of the travel cost variables are expected to be negative. In this model the reef-travel 

cost coefficient is negative, but the travel cost coefficient is positive. There might be several 

explanations for why the travel cost variable is positive. The model might be misspecified in 

terms of structure or in the terms of the functional relationship between the travel cost and the 

number of visits10. Another reason could be that there are measurement errors of the travel 

cost variable. A third explanation could be that the travel cost variable is comprised of the 

main part of the total travel cost and is often several times higher than the reef-travel cost 

variable, which makes the marginal cost for making additional visits low. The higher the 

travel cost is, the lower the relative marginal cost will be and therefore the number of visits 

will increase when the travel cost increases. When individuals make decision about how much 

to pay for the travel cost many different aspects are included. Therefore, it could be difficult 

to make a correct valuation of how much one is willing to pay for visiting the coral reefs. 

How much one is willing to pay for visiting the coral reefs may also change as the individual 

visits the site. Some people might not even have the knowledge about the site until they reach 

their destination. All these factors could contribute to the fact that the travel cost variable is 

not an appropriate price signal of the demand for the site. The reef-travel cost is the price that 

the individual has to pay for every visit to the site during their stay. The reef-travel cost is a 

more direct price signal and might therefore better reflect the value that individuals put on the 

site.  

 

The estimated income coefficient in this model is –0.35, which means that if the income 

increases with one percent the number of visits will decrease with 0.35, ceteris paribus. The 

coefficient is statistically significant at the five percent significant level. The slope coefficient 

of the income variable is the same as the income elasticity of demand.  

 

The expected sign of the income variable is positive, that is a higher income will increase the 

number of visits, ceteris paribus. The estimated income coefficient is negative in the model in 

this study. However, according to Willis (1991) other travel cost studies have shown that 

there is a weak, or no, relationship between the income variable and the number of visits. 

                                                 
10 When other models and functional forms were used there were no significant differences in the results. 
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The estimated INT-coefficient is 0.54, which means that individuals who usually dives at 

other places than at Phi Phi Islands make 0.54 more visits, ceteris paribus. The coefficient is 

statistically significant at five percent significance level. The estimated QUAL-coefficient is 

0.76, which means individuals who perceived the quality at Phi Phi Islands better than 

expected, make 0.76 more visits, ceteris paribus. The coefficient is statistically significant at 

the one percent significance level. 

 

If there is a problem with heteroscedasticity in the model the results will be influenced. 

Therefore, heteroscedasticity and autocorrelation need to be detected. There are several ways 

of detecting heteroscedasticity, in this study the White-test is used due to its advantages of not 

assuming any particular form of heteroscedasticity. The result of the White-test shows that the 

new R2 is 0.21, which is lower than the chi-square distribution and therefore the null 

hypothesis of homoscedasticity cannot be rejected.  

 

6.4 Estimating Consumer Surplus of the Coral Reefs at Phi Phi Islands 

The consumer surplus measures how much visitors to the coral reefs at Phi Phi Islands are 

willing to pay, in addition what is already paid, for the recreation at the site. Following Garrod 

and Willis (1999) the individual consumer surplus can be calculated using the following 

expression; 

 

CSi = -Vi/β                   (7.3) 

 

where CS is the consumer surplus for individual i, V the number of visits made by individual i 

and β the reef-travel cost coefficient. Using the fitted demand function given in equation 7.2 

to estimate the average individual consumer surplus gives;  

 

CSi = -31.08/-0.06 = 518                  (7.4) 

 

The average individual consumer surplus is thus US$ 518. Once the average individual 

consumer surplus per visit is estimated, it must be multiplied by the number of visits to the 

site during the specific time horizon, to generate the aggregated consumer surplus. This way, 

the total recreational value for the site will be estimated. Since there are no available statistics 

for the number of visits to the coral reefs at Phi Phi Islands, statistics for the number of 
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visitors to Phi Phi Islands during 2001 has been used11. If all visitors visit the coral reefs the 

total consumer surplus is; 

 

CS = 518*283.598 = 146.903.764                 (7.5) 

 

The total consumer surplus is thus approximately US$ 147 millions. If 75 percent of the 

visitors visit the coral reefs the total consumer surplus is approximately US$ 110 millions. If 

only 50 percent of the visitors visit the coral reefs the total consumer surplus is approximately 

US$ 73. When performing the survey at least 95 percent of the visitors being asked to 

participate in the survey had either snorkelled or dived and could therefore take part in the 

survey. It is therefore likely that more than 75 percent of the visitor snorkel or dive during 

their stay at Phi Phi Islands. Moreover, here the visitors are assumed to visit the coral reefs 

one time during their stay at Phi Phi Islands. However, since the mean average of visits in the 

sample is 31 visits per stay, it is likely that many of the visitors visit the coral reefs more than 

one time during their stay. Therefore, the above estimated total consumer surpluses are likely 

to be underestimated.  

 

Furthermore, the aggregated consumer surpluses are likely to be underestimated due to the 

fact that the chosen method is only able to capture the direct recreational value of the coral 

reefs. Other direct values, such as fisheries, and the indirect values, such as the existence 

value, are not captured in this method. The true aggregated consumer surplus is therefore 

likely to be higher than the consumer surpluses calculated in this study. It is also important to 

remember that the estimated demand function, on which the calculated total consumer surplus 

is based on, is estimated on a small part of the total population of visitors and the calculated 

consumer surpluses could therefore only be seen as approximations of the true value. 

 

 

 

 

 

 

 

                                                 
11 During 2001 283.598 tourists visited Phi Phi Islands (Tourism Authority of Thailand, 2003).  
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Chapter 7 

DISCUSSION 

 

 

 

Coral reefs are of great value for a nation and often an integral part of the economy of many 

coastal communities. Unfortunately, these values are threatened because of natural and human 

induced stress factors. Even though these threats cause high cost to society, many of the 

threats are not eliminated. One reason for this is that coral reefs are public goods, which 

means that the goods are non-divisible and non-exclusive. Another reason is the limited 

information about the environmental impacts of using a certain product. Private economic 

forces are driving the public to overexploit the coral reefs. The private short-term profit is 

often higher than the individual’s share of the social cost, although the total social cost often 

is much higher than the total private benefit. This does not give individuals an incentive to 

stop the non-sustainable behavior.  

 

By internalizing the environmental and social cost of the use of the resource, a price signal is 

created which will make individuals make decisions about the resource allocation in a way 

that better reflects the true value of the resource. More effective decisions and better 

allocation of the resources in the economy is achieved in this way, accordingly. Welfare 

losses due to the reduction of the quality of the coral reefs are easier to avoid and incentives 

for more sustainable coral reef-related practices are created. Economic valuation is one 

important step in achieving this. However, it is also important that information is 

communicated to the decision makers and to the public together with the economic valuation 

results.  

 

The purpose of this study has been to place an economic value on the coral reefs at Phi Phi 

Islands in Thailand. The study has used the travel cost method to derive the demand curve for 

the coral reefs. From this demand curve, the recreational value of the coral reefs has been 

estimated by calculating the Marshallian consumer surplus. According to economic theory, 

the demand curve is negative, that is when the travel cost increases the number of visits falls. 

The results from the regression analysis show that the travel cost variable is positive and only 

the reef-travel cost variable is negative. The consumer surplus has therefore been calculated 

on the basis of the reef-travel cost coefficient. 
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The consumer surplus of the coral reefs of Phi Phi Islands is, in this study, estimated to US$ 

110 if 75 percent of the visitors of the total amount of visitors to Phi Phi Islands are assumed 

to visit the coral reefs. It is important to remember that the chosen method only captures the 

recreational value of the coral reefs. Other direct values and the indirect values are not 

captured in this method and therefore are the estimated values likely to be underestimated. 

Furthermore, it is important to remember that the estimated aggregated consumer surpluses 

are only approximations of the true value, since they are estimated on the basis of a small part 

of the total amount of visitors to the coral reefs at Phi Phi Islands.  

 

The most important inferences that can be made out of this study is that the coral reefs has a 

substantial economic value that is comprised of several elements, some difficult to monetize. 

It is important to keep this in mind when making policy-decisions about conservation versus 

development choices of the resource, otherwise it is likely that the decision will be biased in 

favor of the development choices and the decision will then not be socially optimal. 
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APPENDIX 1: Glossery 

 

 

Blast fishing A fishing technique, which uses small bombs, mostly made of 

artificial fertilizers such as ammonium- and potassium nitrate or 

dynamite, that are detonated in shallow reef areas, to kill targeted 

schools of fish. In the explosion larvae, juveniles and corals are 

also killed. (Cesar et al., 2000b)  

  

Coral bleaching  Is caused by a variety of environmental stresses, such as changes 

in water temperature and salinity, exposure at extreme low tides 

and exposure to radiation. The bleaching causes the corals to lose 

their endosymbiotic algae, the zooxanthellae. If the algae return 

and repopulate the coral, it will recover and continue to grow 

normally. If not, the coral will eventually die.  (Cesar et al., 2000c)  

 

Coral mining Live corals are collected and burned in kilns to produce lime as a  

substitute for cement (Cesar and Öhman, 2000). 

 

Cyanide fishing A fishing technique, which uses cyanide to squirt on coral heads to 

stun and capture live aquarium and food fish. In the process, coral 

heads, juvenile fish and invertebrates are killed (Cesar et al., 

2000a)  

 

Fringing reefs The most common type of coral reefs. They develop adjacent to 

the shore usually along rocky coasts of uplifted islands or along 

the shores of exposed limestone islands. (Cesar, 2000) 

 

Transect survey A transect survey shows the condition of a coral reef at a very 

specific site. In contrast, a manta-tow shows the condition of a 

coral reef in a very large area. (Phongsuwan, 2002) 
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Stress Stress causes a reduction in fitness, resulting from the impairment 

of structure and function by environmental factors, which involves 

a net reduction in surplus energy that can be allocated to 

reproduction. (Nyström, 2001) 
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APPENDIX 2: The Survey 

 
 
VISITORS OF THE CORAL REEF AT PHI PHI ISLANDS 
 
The purpose of this survey is to estimate the economic value of the coral reefs in the 
Andaman Sea. To be able to fulfill this purpose it is of importance that You answer all the 
questions in the survey. You do not have to state Your name and Your answers will therefore 
be confidential. If You have any questions don’t hesitate to ask me. It will take You about 10 
minutes to fill this out. Thank You very much for Your cooperation! 
 
/Anna Christiernsson 
Student at the Luleå University of Technology, Sweden 
Division of Economics 
      __________ 
 

THE SURVEY 

 
Socio-Economic Questions  
1. Are You a man or woman? (mark with a cross)    Woman_____ Man_____ 
 
2. How old are You?   ______ years 
 
3. Which is Your nationality? _________________ 
 
4. How much is Your household’s total monthly income before tax in your local currency?  
    ___________________local currency, namely________________________ 
  
5. How many members are there in Your household (including yourself)? 
    ______ persons 
 
6. Are You or anyone else in Your household a member of an environmental organization?  
    (mark with a cross)     Yes_____      No_____  
 
 
Questions Concerning the Travel 
7. Where have You traveled from? (Write down where You stayed before going here) 
     Town_________________      Country_________________ 
 
 8. Write down Your means of transportation (e.g. airplane, bus, car, train, boat) from:  
     - Your home to Phuket____________________________________________________ 
     - Phuket to the coral reefs at Phi Phi Islands___________________________________ 
 
9. For how many hours have you traveled from:  

- Your home to Phuket____________________hours 
- Phuket to the coral reefs at Phi Phi Islands? ___________________hours 
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10. How was Your experience of Your travel from: (mark with a cross) 
- Your home to Phuket     
      Positive______      Negative______       Neutral______ 
 
- Phuket to the coral reefs at Phi Phi Islands?       
      Positive______      Negative______       Neutral______ 

 
11. How many times will You visit the coral reefs at Phi Phi Islands during Your entire trip?    
      _______times 
 
12. How many hours do You spend each time You visit the coral reefs at Phi Phi Islands? 
      _________hours 
 
13. How much is Your total travel cost (e.g. airplane ticket, bus ticket, car rental, gasoline,      
      travel insurance, food, scuba gear) for traveling from: 

  - Your home to Phuket________________local currency, namely_________________ 
  - Phuket to the coral reefs at Phi Phi Islands?_________local currency, namely_______ 

 
14. Is the sole purpose of Your trip to visit only the coral reefs at Phi Phi Islands? (mark  
      with a cross)     Yes______       No______ 
        
     If no, try to value how important the visit to the coral reefs is, compared to other  
     visits during the trip. (mark with a cross) 
      0%_____                    30%_____  70%____ 
      5%_____                                   40%_____                               80%____ 
      10%____  50%_____  90%____  
      20%____  60%_____  100%___  
   
15. If You have visited or will visit other places than the coral reefs at Phi Phi Islands 
      during Your trip, state the name of these places? 
       _______________________________________________________ 
           
16. How many times do You visit the coral reefs at Phi Phi Islands during a year? 
      ______ times  
 
17. How was Your experience of the coral reefs in the Andaman Sea? (mark with a cross) 
      Better than I had expected______ 
      Worse than I had expected______ 
      The same as I had expected_____ 
 
18. Do You usually visit other coral reefs, that is other coral reefs except the ones at Phi Phi  
      Islands? (mark with a cross) 
      Yes______       No______ 
       If yes, how much does it cost for You to visit those other coral reefs? 
       _______________local currency, namely__________________ 
 
19. Have You moved closer to the coral reefs at Phi Phi Islands to be able to visit them  
      more often? (mark with a cross)      Yes______        No______ 
 
The survey is now over. Thank You very much for Your cooperation! 
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APPENDIX 3: Survey Results 

 

 
Country   Percent, Sample        Percent, Population12 
England                        16                                         9 
Germany                        15                    8 
Sweden                        13                  10 
Denmark                          9                    3 
Switzerland                          7                                                          3 
South Africa     5                                      n/a 
The Netherlands     5                    3 
Canada     4                    3 
Finland     4                                     n/a 
USA     4                    7 
Australia     3                    7 
Norway     2                                    n/a 
South Korea     2                    1 
France     2                    6 
Irland     1                                     n/a 
New Zeeland     1                    2 
Spain     1                 n/a 
Russia     1                 n/a 
Lithuania     1                 n/a 
Thailand     1                  16 
Portugal     1                 n/a 
Belgium     1                    1 
Italy     1                             3 
Austria     0                    1 
Asia (exkl. Thailand and Korea)   0                    8 
Middle East     0                    2 
Others     0                    5               
Total                       100                  98 
 

 

Gender          Percentage Share      Membership            Percentage Share 
Men                                   55  Yes                  23 
Woman                                   45     No                 77                      
Total                         100   Total                                    100 

 
Other Activities      Percentage Share  Other Coral Reefs   Percentage Share 
Yes              43  Yes                 46 
No               57     No                 54       
Total                                  100  Total                100 

 
 

                                                 
12 Statistics from Tourism Authority of Thailand, 2003 



 48 

APPENDIX 4: Exchange Rates 
 

 

Currencies  Number     SEK 

GBP             1  13.98  

USD             1     8.86  

EUR             1     8.97 

CHF             1     6.08 

DKK             1    1.20 

NOK             1    1.21 

CAD             1    5.69 

AUD             1    4.83 

NZD             1    4.30 

SGD             1    4.93 

THB             1    0.18 

 

Currency  Number     USD 

SEK             1    0.11 

 

     Source:  Föreningssparbanken, 2002-12-13. 

 


