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Abstract 
Tourism activities typically caused disturbances to the functions provided by the environment. 
Regrettably, these environmental impacts are commonly ignored in the measurement of financial 
performance. Therefore, the focus of the study is to account for the environmental degradations such 
as overshoot and overcapacity of environmental resources and overuse of environmental asset. 
Consequently, the study estimates the Perhentian Islands' tourism revenue and use it as a proxy to 
estimate the loss of revenue due to the environmental impact caused. Therefore, the paper highlights 
on financial estimates of environmental degradations and environmental asset overuse. The 
quantification of these estimates were based on secondary resources. Concurrently, the paper briefly 
discussed the estimation of tourism revenue which derived from 923 visitors spending on Perhentian 
Island, analysed using two-steps Chi-Square Automatic Interaction Detection (CHAID). The costs of 
the environment were measured loosely based on ecological footprint and tourism carrying capacity 
concepts, and economic valuation techniques. The findings suggest that the cost of the environment 
comprised of RM5, 446, 563.00 overshoot, RM506, 576.00 overcapacity and between 1, 343, 041.00 
to 3, 357, 602.00 for environmental asset overuse. Thus, overall tourism cost of environment for 
Perhentian Island was recorded between RM 7, 296, 180.00 to -RM 9, 310, 741.00. 
Keyword: Perhentian Islands, Cost of Environment, Loss of Revenue, Environmental Degradation, 
Environmental Asset Overuse. 
 
Introduction 
Tourism is a key industry for many countries, especially in supporting employment, infrastructure 
development and as a significant contributor to the GDP. World Tourism Organization (UNWTO) 
(2013) reported that the United States of America, Spain, France and China were the top 4 earner for 
international tourism receipt in 2012 with USD126, USD55.9, USD53.7 and USD50 billion respectively. 
Subsequently, the year 2012 is significant for the global tourism sector when it recorded more than 
1 billion of international tourists' arrivals worldwide, and Malaysia was among the top 10 world 
destinations with France leading the category (World Tourism Organization (UNWTO), 2013). It has 
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led to a positive trend for the tourism industry in Malaysia concerning tourism receipt with reported 
RM 69.1 billion in 2015, RM 82.1 billion for 2016, 82.2 billion in 2017 and 84.1billion for 2018 (Tourism 
Malaysia, 2019).  
 
Unfortunately, tourism also contributes to undesirable social, cultural and environmental 
consequences. Various works of literature have documented negative impacts of tourism activities, 
namely degradation of natural capital (Gil, Renfro, Figueroa-Zavala, Penié, & Dunton, 2015; Xiaojiang, 
2008) and pollution of the seas and coastlines (El Sherbiny, Sherif, & Hassan, 2006; Wilson & Verlis, 
2017). These types of impact caused significant concerns, especially for island destinations, since they 
are ecologically fragile and have limited resources (Balzan, Potschin-Young, & Haines-Young, 2018). 
Most island destinations such as the Maldives, Bora Bora, Palawan, Koh Phi Phi and Perhentian Islands 
were heavily depended on its nature to attract visitors. Tagged as 'Sun, Sea and Sand' destinations, 
these islands were exposed to a high influx of tourists throughout the year. Since the islands were 
ecologically sensitive, high intensity of tourism activities may raise some sustainability issues. Rhodes 
Island in Greece, for example, is experiencing environmental degradation in some of its saturated 
area of crowded beaches (Vandarakis et al., 2018).  
 
Perhentian Islands, the unit of analysis of this study also face several environmental issues from 
tourism activities. One of them is waste management, where an increasing number of tourists to the 
island caused a considerable volume of solid waste. It is argued that the current practice by 
transporting the waste 21 km away to the mainland is considered as uneconomical (Saat, 2017; Saat, 
Saputra, Jamin, Muhamad, & Muhamad, 2019). Apart from that, erosions caused by illegal resorts 
and chalet on the island were also documented (Ramli & Idris, 2016). In terms of visitors perception 
on tourism activities on the island, some studies found several issues in regards to crowdedness, 
impacts on vegetation, water quality and wildlife (Nejati, Mohamed, & Omar, 2015; Ramdas & 
Mohamed, 2017; Rasoolimanesh, Jaafar, Marzuki, & Abdullah, 2017). 
 
The sustainability of a tourism destination is crucial since it affects not only the host community but 
the whole nation as well. However, any form of tourism activities will give impact to the 
environments, especially those that heavily depended on natural landscape as attractions. Therefore, 
the question is, to what extent do these activities are allowed to occur? From the viewpoint of weak 
sustainability, manufactured capital can be substituted for losses in natural capital (Bartelmus, 2009). 
Arguably, as long as benefit exceeds the cost, the damages (limiting to recoverable state) may be 
tolerated.  However, to do this, benefits and costs must first be defined and quantified. The main 
focus of the study is to measure the cost of the environment from tourism activities of a well-known 
island destination in Malaysia called Perhentian Islands. Therefore, the study embarked on the 
following objectives: 

1. To estimate tourism revenue based on segmented visitor spending 
2. To estimate loss of revenue from overcapacity and overshoot of environmental resources 
3. To estimate loss of revenue from overuse of environmental asset 

 
 
 
Literature Review 
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Tourism often points to activities that relate to leisure, recreation and hospitality (Ghanem, 2017). At 
most times, these features (leisure, recreation and hospitality) represent tourism itself. World 
Tourism Organisation (UNWTO, 2012) defined tourism as a "movement of people, spatially and 
temporally, out of their communities for leisure and business purposes" where a tourist is defined as 
a visitor staying for more than 24 hours in a country visited for business or leisure purposes". In other 
words, tourism involves the movement of people to places for more than 24 hours out of their 
communities either for leisure or business purposes. However, these movements may cause impact 
to the environment, social and economic structure, as well as culture and lifestyles. On a positive 
note, the demand for tourists related facilities, spaces and needs for recreational and leisure has 
increased physical development at the tourism site (Dolnicar, Crouch, & Long, 2008; Lim & McAleer, 
2005; Lundie et al., 2007). However, some activities may cause destructions to the environment, 
displacement of community and uncontrollable production of waste. It may lead to environmental, 
social and economic pressure (impact) that may degrade the beauty, joy and wealth of the tourism 
site. These negative impact threatened the livelihood of its host's residents.  
 
Another tourism drawback is waste creation which is a common by-product for any human activity. 
A massive quantity of solid waste produced every year has raised concern in regards to earth 
capability in absorbing these unwanted residues (Mamouni Limnios, Ghadouani, Schilizzi, & Mazzarol, 
2009). Islands in Malaysia are said to have produced 400 metric tons of solid waste per day. It is 
estimated that 60 per cent was collected and disposed at landfills, 35 %t are burned, and 5% are 
dumped into the sea (Agamuthu & Nagendran, 2011). While studies conducted by Zaki (2004) for 
Tioman Island and Rafee and Owee (2007) for Perhentian Island indicated that growing number of 
tourists especially during holidays would naturally show a more significant volume of waste disposal.   
 
Consequently, Akadiri, Lasisi, Uzuner, and Akadiri (2020) concluded that tourism and the level of 
income/output are the major contributors to environmental pollution in several tourism island 
territories. Other than that, various tourism externalities were also documented in many island 
destinations such as loss of biodiversity in San Andres, Colombia (González-Gamboa, Santos-
Martínez, & Herrera-Martínez, 2019), wastewater issues in some Croatia islands (Kasum, Primorac, 
& Pilić, 2019) and degrading coastal water in Saint Martin Island in Bangladesh (Nafi & Ahmed, 2017). 
Malaysia own island destinations such as Langkawi (Leman, Ramli, & Khirotdin, 2016), Tioman (Chia, 
Ramachandran, Ho, & Ng, 2018), Redang (Lachs et al., 2019), and Pangkor (Mohamad, Rahman, 
Bahauddin, & Mohamed, 2015) were also subjected to these types of environmental impact. 
 
As a result, various studies were conducted to evaluate and promote sustainable tourism practices. 
Sustainable tourism studies have been growing ever since the phrase 'sustainable development' was 
coined (Ruhanen, Weiler, Moyle, & McLennan, 2015). Meanwhile, within the perspective of the 
environment, studies include measuring tourism impacts through assessments such as carrying 
capacity  (Lobo et al., 2013; Papayannis, 2017; Salerno et al., 2013), ecological footprint (Patterson, 
Niccolucci, & Marchettini, 2008; Rees, 2017) which sometimes distinguishing specific footprints such 
as carbon footprint (Dwyer, Forsyth, Spurr, & Hoque, 2010; Kuo & Chen, 2009; Luo, Becken, & Zhong, 
2018) and water footprint for tourism destinations (Cazcarro, Hoekstra, & Sánchez Chóliz, 2014; 
Ewing et al., 2012).  
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In Malaysia, ample of sustainable tourism studies focus on the green practice of the hospitality sector 
such as hotels (Deraman, Ismail, Arifin, Izzat, & Mostafa, 2017; Yusof & Jamaludin, 2018), restaurants 
(Chia, Lai, Lau, Liong, & Samantha, 2018; Tan, Khan, & Lau, 2018) and consumer satisfaction on green 
practice by tourism operators (Azam, Rashid, & Zainol, 2017; Yusof, Awang, Jusoff, & Ibrahim, 2017; 
Yusof, Ibrahim, & Awang, 2018).  Furthermore, carrying capacity assessment and economic valuation 
were also conducted to evaluate the prospect of sustainable tourism development (Mohamad & 
Marzuki, 2018; Zhang & Chung, 2015; Zhang, Chung, & Qiu, 2016). These include determining 
conservation values of specific natural attractions such as marine turtles (Teh, Teh, & Jolis, 2018) 
mangrove forest, (Ramli, Samdin, & Ghani, 2017) wetland (Siew, Yacob, Radam, Adamu, & Alias, 
2015) and marine parks (Gaik & Izarenah, 2016).  
Additionally, within the sustainable tourism context, there were also notions of accounting for the 
environment and report them alongside economic indicators. In earlier proposals, Dwyer and Forsyth 
(1997) suggest that the concept of tourism yield to include environmental externalities. Recent works 
within this scope of studies showed positive progress where environmental impact especially carbon 
emissions were recognised, measured and inserted into the tourism satellite account (Li, Li, Tang, & 
Wang, 2019; Sun et al., 2019; Tang & Ge, 2018). Following the path to account for the environment, 
this study utilised tourism impact assessment reports to estimate the cost of the environment for 
Perhentian Island in Malaysia. 
 
Methodology 
The Site 
Perhentian Islands which comprised of two islands, namely Perhentian Kecil and Besar are located at 
the northeastern coast of Terengganu state (one of 14 states that form Malaysia). Visitors can access 
the islands through Kuala Besut Jetty which is the only entry point. Tourists were required to pay 
marine park conservation fee and fill in their particulars for documentation purposes. Boats to the 
Islands took for about forty-five minutes journey to either Perhentian Besar or Perhentian Kecil. 
Perhentian Islands are mostly famous for its snorkelling, sunbathing and scuba diving activities. Due 
to the islands beautiful beaches with turquoise water and splendour sighting of underwater sea 
creatures and corals,  
 
The Sampling 
Domestic and international tourists with distinct trip-related characteristics can be observed staying 
at the two different islands of Perhentian. For example, the majority of those with family prefer to 
stay on Perhentian Besar, while backpackers most likely crowded Perhentian Kecil. Therefore, to 
ensure the sampling represent the Perhentian Islands visitors’ population, the study engaged in three 
layers of multistage sampling. The first layer is cluster sampling with cluster's represented by 
Perhentian Kecil and Perhentian Besar. Following that, zone sampling were administered by 
identifying three tourist spots for each island. Perhentian Kecil was represented by Teluk Aur, Pasir 
Panjang (Long Beach) and Kampung Pasir Hantu. While, Perhentian Besar main spots were Teluk 
Pauh, Tanjung Genting and Teluk Dalam. The final layer is the stratified sampling for types of tourists, 
namely international and domestic tourists.  
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Instrumentations 
Survey 
Questionnaires were distributed to tourists according to zones following the three layers multistage 
sampling techniques. The questionnaire consists of four sections. The first section, A, comprises of 
demographic and socio-economic information. The next section, B concern with trip-related 
characteristics and nature of visiting. The third section consists of information on spending on the 
five types of expenditure (accommodation, food & beverages, transportations, recreational and 
retail). The final part of the questionnaire is concerned with visitors' satisfaction and perceptions on 
tourism activities and facility provided on the Islands.  
 
Interviews 
Interviews were conducted to verify some observations made during data collection such as domestic 
and international tourists' trends according to a specific period (peak and off-peak), island location 
(Pulau Kecil and Besar), beaches and types of recreational activities. Interviews were also conducted 
with the Besut District Council officers to ascertain facilities provided on the island. Other than that, 
boatmen, host residents and tourists’ operators were also interviewed.  
 
Secondary Resources 
Secondary data in the form of non-financial information including statistics of visitors’ arrivals and 
quantification-related information for environmental degradation variables were also based on 
previous studies conducted on the island.  The list of secondary resources utilised in the study were 
as follows: 
 

i. Tourists arrival trend (Department of Marine Park Malaysia, 2016) 
ii. Status of Coral Reefs in Malaysia, 2015 (Reef Check Malaysia, 2015). 
iii. Study on the Repositioning Pulau Perhentian as a Premier Ecotourism Destination (Tourism 

Planning Research Group (TPRG), 2015) 
iv. Planning Guidelines Physical Development of Islands and Marine Park (Department of Town 

and Country Planning Peninsular Malaysia, 2015) 
v. Technical Ground Assessment Report for Perhentian Island (Mohamed, Salim, & Siti Zulaiha, 

2015) 
vi. Total Economic Value of Marine Biodiversity Malaysia Marine Parks (Gaik & Izarenah, 2016) 

 
The Analysis 
Estimating Visitor Spending 
The estimation of tourism revenues were based on visitors spending through a segmented approach. 
In estimating tourism revenues, the study employed Stynes & White (2006) 'Total spending for 
segmented analysis' to segment visitor spending. Visitor spending is segmented according to its 
predictor variable(s) namely, demographic (gender, age, income, marital status, country/state of 
origin and continent of origin-applicable to internationals only) and trip-related characteristics 
(length of stay, dependent on the trip-party size, location, motivation and companionship). In this 
study, two-step decision tree analyses were conducted utilising the Chi-squared Automatic 
Interaction Detection (CHAID). The first step involved running a dependent variable represented by 
continuous scale spending data against predictor variables consisting of demographic, trip-related 
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and psychographic factors to generate a regression tree. The outputs from regression were then, run 
again in CHAID to produce a classification tree model. The study hypothesised that tourists' average 
spending on expenditure categories namely accommodation, food & beverages, transportations, 
entertainment & recreation and retail could be characterised or segmented according to the six 
demographic traits and five trip-related characteristics. CHAID algorithm is inserted into the 
segmented visitor spending estimation. The overall analysis for spending data using CHAID is 
demonstrated in Figure 1. 
 
Figure 1: Visitor Spending Analysis Using CHAID 

 
 
Environmental Degradation 
Environmental degradations in this study represent overshoot and overcapacity of the island's 
resources to accommodate tourism activities. The study extracted information from three secondary 
resources to estimate the cost of the environment for environmental degradations, namely: 
 
Study on the Repositioning Pulau Perhentian as a Premier Ecotourism Destination (Tourism Planning 
Research Group (TPRG), 2015) 
This publication is a report by Tourism Malaysia that contains evaluation and recommendations for 
Perhentian Island to be repositioned as Eco-tourism destination. Recommendations were put forth 
by the study based upon the findings of current marine resources and terrestrial management, issues, 
and potential planning to promote Perhentian for eco-tourism activities.  The study was conducted 
by the Tourism Planning Research Group (TPRG) with five objectives in focus. One of the objectives 
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is to reduce social and environmental impact from tourism activities. Among findings in the study 
that were utilised by this thesis were carrying capacity, water quality and waste management 
assessment. Other than that, the thesis monetisation of overshoot was based on the study site audit 
for commercial accommodations which include location of resorts and chalet throughout the island, 
number of rooms available, average occupancy and density assessment.  
 
Planning Guidelines Physical Development of Islands and Marine Park (Department of Town and 
Country Planning Peninsular Malaysia, 2015) 
This publication is produced by the Department of Town and Country Planning that provides planning 
and development guidelines for islands and Marine Park in Malaysia. The guidelines contained 
definitions and categories of islands in Malaysia, policy and regulations and guidelines for planning 
and development according to the island categories.  
 
Technical Ground Assessment Report for Perhentian Island (Mohamed, Salim, & Zulaiha, 2015) 
The publication contained a report on ground observations and assessments on Perhentian Kecil and 
Besar in 2014. Observations and assessments were related to waste management, water quality, dive 
and snorkelling site, sewage assessment, beach assessment, crowdedness and distribution of 
facilities available throughout the island. The islands were divided into four zones, and measurement 
were based on a scale of 1 to 4; where '1' is very poor, and '4' is excellent. The report is used as an 
additional reference. 
 
Environmental Asset Overuse 
In this study, coral reefs have been identified as the main attraction of Perhentian Island. Therefore, 
the overuse of environmental asset points to Perhentian Islands coral reefs. The estimation of coral 
reefs overused is based upon information extracted from: 
 
Status of Coral Reefs in Malaysia, 2015 (Reef Check Malaysia, 2015). 
This report is published annually by Reef Check Malaysia that presented information relates to the 
health of coral reef s off the East coast of Peninsular Malaysia and at sites around East Malaysia. The 
assessment and monitoring of coral reefs were conducted at over 150 sites which include Marine 
Parks such as Perhentian, Tioman, Redang Islands and many more. The annual report is made public 
and can be downloaded from RCM: www.reefcheck.org.my. For this study, only information 
concerning Perhentian Island coral reefs health classification were extracted to be used and adapted 
into the estimation of loss of revenue. 
 
The estimation of loss of revenue for coral reef uses Reefs at Risk Threat Index as a proxy for future 
reef condition (Burke & Maidens, 2004; Burke, Reytar, Spalding, & Perry, 2011; Burke, Selig, & 
Spalding, 2006). Although many economic valuation studies have focused on estimating the benefits 
of coral reef ecosystem services, some studies have also focused on changes in value—that is, what 
an economy stands to lose if a reef is degraded (Burke et al., 2011). This study adopted both types of 
economic valuation – benefit and loss of revenue for the coral reef. For loss of revenue, this study 
follows the Risk Threat Index. The Index outlined the decline in dive tourism can be associated with 
loss of revenue. It is between 1 to 10 per cent depending on the threat. Based on the Index, revenue 
can be retained 100% if the threat is low. However, if the threat is at a medium, the loss of revenue 
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can be placed between 1 to 5 per cent. Meanwhile, at high-level threat, the loss of revenue is 
between 1 to 10 per cent. Since reef assessment by Reef Check Malaysia uses different classifications 
(Excellent, Good, Fair and Poor), some refinement to fit in the classification with the Index as 
illustrated in Table 1. 
 
Table 1: Adapted Reef Check Classification into Reefs at Risk Threat Index 

Reef Check Classification Reefs at Risk Threat Index 

Excellent Low threat 
Good Low threat 
Fair Medium threat 
Poor High threat 

 
Results and Discussions 
Tourism Revenue  
Using visitor spending information gathered from respondents of the study, which consists of 402 
domestic and 527 international, it is estimated that revenue derived from accommodations were 
RM31,368,988.00; food & beverages RM23,374,245.81; transportation RM28,787,757.63; 
entertainment & recreation RM35,087,164.81 and retail RM14,924, 146.60. Overall, this brings total 
revenue of RM 134, 304, 095.00, which include marine park fees of RM 76, 790.00 (RM5 per visitor). 
 
Cost of Environment 
The information for physical estimation of overshoot, overcapacity and overuse for Perhentian Island 
were extracted from secondary resources mentioned earlier. Consequently, it was stated that the 
maximum number of room that can be constructed for tourism activities were ten rooms for every 
acre of land. As illustrated in Table 2, the information in column A – E was provided by the secondary 
resources. Column F indicates the status of the area whether it is in comfort range or overshoot and 
overcapacity, while estimation of overshoot is shown in column G and. Each overshoot quantity is 
calculated is according to the area of which the building structure was constructed. It was found that 
a total number of 266 rooms were exceeding its land area limit with Long Beach with the most 
exceeding room with 132 rooms. 
 
Meanwhile, estimation of overcapacity were presented in column H, where the overcapacity was 532 
visitors. The highest visitors’ density were at Long Beach and followed by Teluk Keke. Long Beach is 
located at Perhentian Kecil, and Teluk Keke is at Perhentian Besar. However, Long Beach beds 
overcapacity is almost twice as Teluk Keke. It is due to the reason that there were more chalet and 
resort at Long Beach than any other beaches on Perhentian Island. Through observation, it is 
evidenced that the beach stretch at Long Beach was crowded with sunbathing tourists, especially in 
the afternoon. Meanwhile, at night, the beach was lively with performances and social gathering.  
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Table 2: Overshoot and Overcapacity 

 
The estimation of overshoot cost is based on revenue per acre derived from the total revenue of 
accommodation estimated earlier divide by total land area used to accommodate tourists. Revenue 
derived from accommodation were RM31, 368, 989.00 as calculated earlier. The area developed for 
commercial accommodations on the islands were approximately 153.2 acres. It brings to revenue per 
acre of RM204, 758.00. The quantification of overshoot were 26.6 ac (266/10 rooms per ac) which 
brings loss of revenue from overshoot of land usage as RM5,446,563.00.  

 
Table 3: Cost of Overshoot 

Land area used for tourists chalet, 
resort and hotels 

153.2 ac  

Total revenue for accommodation RM31, 368, 989.00  

Revenue per acre  RM 204, 758.00 

Land area required to accommodate 
overshoot (266 rooms/10 room) per 

acre 
 26.6 ac 

Overshoot loss of revenue RM 5, 446, 563.00 

 
It can be argued that overcapacity created the feeling of crowdedness that could lead to 
dissatisfaction. As a result, it may cause a loss of revenue. Therefore, the cost of overcapacity is 
calculated by multiplying the number of visitors exceeded the capacity with revenue per person. 
Revenue per person is calculated by summing up per-person spending on all expenditure types 
(accommodation, food & beverages, transportations, recreational and retail). The cost of 
overcapacity is RM RM 506, 575.72, as demonstrated in Table 3. 
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Table 4: Cost of overcapacity 

Total average revenue per person on: 
Accommodation: RM205.89 

Food & Beverages: RM153.42 
Transportations: RM188.95 

Recreational: RM255.31 
Retail: RM148.64 

 RM952.21 

Overcapacity quantity (visitors)  532 

Overcapacity loss of revenue RM 506, 575.72 

As for the environmental asset overuse, extracting information from RCM report for 2015, it was 
stated that out of 10 coral reef sites surveyed in Perhentian Island, 10% were in excellent condition, 
40% were in good condition, and 50% were in fair condition. No reefs were reported to be in poor 
condition. Therefore, by using the Adapted Reef Check Classification into Reefs at Risk Threat Index, 
the excellent and good condition reefs can be classified as a low threat, and the fair condition is 
considered a medium threat. Therefore, the loss of income due to the deterioration of coral reef is 
estimated to be between RM1, 343, 040.94 – RM3, 357, 602.37. The estimation is illustrated in Table 
4. 

 
Table 5: Environmental Asset Lost of Revenue 

Reef – Associated expenses incurred by 
visitors: RM 

Accommodations 31, 368, 989 
Food & Beverages 23, 374, 246 

Transportations 28, 787, 758 
Entertainment & Recreational 35, 087, 165 

Retail 14, 924, 147 
Marine Park Fees (RM5 per person) 761, 790 

TOTAL TOURISM REVENUES 134, 304, 095 

Reef degradation: RC status 
 

Reef at Risk Index 

 
Reef under low threat 

(100%  retained income) 
50% 67, 152, 047.5 

 

Reef under medium 
threat 

(95% – 99% retained 
income) 

50% 63, 794, 445.13 66, 480, 527. 03 

 
Reef under high threat 

(90% – 99% retained 
income) 

0% - - 

Total 130, 946, 492.63 – 132, 961, 054.06 

Overuse Loss of income 1, 343, 040.94 – 3, 357, 602.37 
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Conclusions 
The objective of the study is to estimates the cost of the environment caused by tourism activities 
such as overshoot and overcapacity of environmental resources and overuse of environmental asset. 
The study first estimate Perhentian Island's tourism revenue and use it as a proxy to estimate the loss 
of revenue due to the environmental impact caused. The results for cost of the environment indicate 
that Perhentian Island may have overshoot, overcapacity and overuse its environments for tourism 
activities. The biggest over-degradation came from overshoot of land usage for commercially use 
buildings, especially for rental accommodation purposes has exceeded the maximum footprint per 
acre. The value of overshoot is estimated at RM5, 446, 563.00 (USD1, 361, 641.00). 
Meanwhile, overcapacity in this study indirectly measures over-crowdedness where it evaluates 
visitors inhabiting a space. The study found that, during peak times, the maximum number of visitors 
occupying particular space may have been exceeded. It can be argued that the feeling of crowdedness 
could lead dissatisfaction and thus, loss of revenue. This value is estimated at RM506, 576.00 
(USD126, 644.00) and representing the total exceeded number of visitors revenue per person. Finally, 
the overuse of environmental asset is estimated between RM1, 343, 041.00 – 3, 357, 602.00 (USD335, 
760.00 – USD839401.00). Environmental asset in this study is limited only to coral reefs. Indirectly, 
this cost measures coral reefs decline in value due to damages and loss of income. Therefore, the 
cost of the environment was recorded between RM 7, 296, 180.00 (USD1, 824, 045.00) (lower limit) 
and -RM 9, 310, 741.00 (USD2, 327, 685.00) (upper limit). 
 
Theoretical and Contextual Implication 
Overall, the study’s empirical results and frameworks which were developed specifically for a tourism 
site contribute to tourism literatures especially within the context of island studies. These may 
accommodate gaps in literatures concerning island tourism destinations. The study also contributes 
methodologically in regards to the estimation of tourism revenue based on segmented visitor 
spending, measurements of environmental degradations in term of quantification approaches and 
techniques to translate physical units of degradations into financial value. Since there are limited 
studies that concern with measuring degradation through loss of revenue, this study offers different 
viewpoint in measuring impact on the natural environment.  Finally, the framework of the study 
which incorporates various concepts and techniques from several field of studies; ultimately 
proposing a holistic view to account for the environment and thus, significantly contributes to the 
body of knowledge. Therefore, the study recommends that similar research and framework to be 
conducted and applied to other tourism islands as a monitoring tool to ensure that the islands’ 
capacity is not exceeded. 
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