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1. Introduction 
Over the last two years, coral bleaching has proven to be a global rather than a local 
threat. In the period February to June 1998, a significant rise in the surface water 
temperature in large parts of the Indian Ocean and elsewhere was observed. This 
temperature anomaly, reported to be around 4-6 degrees Celsius above normal over 
an extended period of time, resulted in extensive coral bleaching and widespread 
mortality. Hard hit were large areas of coral reef from Sri Lanka and the Maldives in 
South Asia to the East African coastal line stretching from Kenya and Tanzania to 
Madagascar and the Seychelles. The start of bleaching in February 1998 coincided 
with a large El Nino event, and bleaching stopped just as the Asia-Pacific climate 
switched over to a strong La Nina in June. Most of the bleached areas were already 
stressed by human activities, such as destructive fishing, pollution, logging, etc.  

Given the size and scope of the coral bleaching event, serious socio-economic 
impacts were feared, particularly for those nations whose people are heavily 
dependent on fisheries as source of animal protein and cash as well as on tourism 
for their foreign exchange earnings and employment. With 135 persons per km2, the 
Indian Ocean region is the most densely populated coastal region in the world (WRI, 
1998). The majority of the population is poor and dependent on fisheries for income 
and animal protein intake. In the Southern Indian Biosphere Reserve in the Gulf of 
Mannar, nearly 200,000 people earn their livelihoods directly from the sea (33% of 
the population) and 90% of fisherfolk are artisanal relying on harvesting nearshore 
reef-related fisheries and seaweed resources. Overfishing is already a major threat 
and the coral bleaching effect could worsen this. In other areas, diving and other 
coastal tourism are the main income generating activity, such as the Maldives.  

As coral bleaching of this size and scope was unprecedented, the actual impacts 
were largely unknown. Therefore, a number of bio-physical and socio-economic 
studies have been funded under the CORDIO-programme after the 1988 bleaching 
event to analyse these impacts. The study presented here focuses on tourism 
impacts in the Maldives and Sri Lanka following the coral bleaching and subsequent 
mortality. A parallel study for Tanzania and Kenya is presented in Westmacott et al. 
(2000). In the Maldives, with 430 thousand tourists in 1999 (Ministry of Tourism, 
2000), diving and other reef-related tourism are the main income generating activity, 
generating 45% of GNP. Sri Lanka has a similar number of tourists in total but very 
few of them are directly reef-related even though quite a few are partly coastal. 

The current study addresses a number of socio-economic questions related to coral 
bleaching and tourism, primarily tourists’ perceptions of coral bleaching, as well as a 
valuation question on how much they would be willing to spend extra to go to sites 
without the impacts of coral bleaching. Tourists were interviewed both in the Maldives 
and Sri Lanka as well as at the of Amsterdam, Duesseldorf and Milan, where they 
were on their way to these holiday destinations. This analysis was combined with 
secondary data sources on tourism expenditures to come to an estimate of the loss 
in revenue and economic value due to coral bleaching. 

The study is structured as follows. Section 2 describes the methods used. Section 3 
describes the results and discusses the financial and economic costs. Finally, 
Section 4 gives a short summary of the key results. 

2. Methods 
This study  is based on both questionnaire surveys and secondary data sources. 
Four types of surveys were carried out: (i) one for tourists departing from Male airport 
in the Maldives and from coastal tourist locations in Sri Lanka; (ii) one for key 
informants such as dive operators and glass bottom boat captains in Sri Lanka; and 
tour operators in Italy; (iii) one for tourists at the airports of Amsterdam, Duesseldorf 
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and Milan on their way to the Maldives (and Sri Lanka); and (iv) dive tourists were 
approach through internet about their knowledge of coral bleaching in the Maldives 
and whether that was influencing their decision to go there. The secondary data 
sources are the official tourism statistics of the Maldives and Sri Lanka. 

The survey for tourists departing from Male airport and in two coastal sites in Sri 
Lanka among which Hikkaduwa was pre-tested at Male airport and adapted twice 
based on the pre-testing experience. The economic valuation questions in the survey 
were altered considerably. These questions were initially rather complex and very 
few tourists were found to be able to answer these questions. Therefore, a much 
simpler set of economic valuation questions was used. Interviews at the airports of 
Male and Colombo were seen to be the cheapest way of reaching most tourists. 
Besides, the waiting time at the airports meant that the interviewers had enough time 
to go through the surveys with the tourists. Finally, interviewing tourists at departure 
meant that they were better able to answer questions based on the actual experience 
during their holidays. A survey at the resorts would typically have included people 
who had just arrived and who would still have to enjoy most of their holidays. 

The surveys at the airports of Amsterdam, Duesseldorf and Milan were carried out 
mainly to get a first sense of what tourists on their way to the Maldives and Sri Lanka 
knew about coral bleaching. Duesseldorf and Milan were chosen, because of the size 
of the German and Italian market, with a market share of 21% and 15 % respectively. 
Amsterdam was chosen for the practical reason that the research was initiated in 
Amsterdam. Besides, the Dutch market is the most prominently growing European 
market to the Maldives (Ministry of Tourism, 1998). Again, the airports were chosen 
to get as many interviews as possible in a short timeframe. The questions were 
asked to departing tourists to get a sense of tourists’ knowledge of coral bleaching 
from newspapers/dive journals/etc. rather than from information they had been 
obtained while on holidays. 

The key informants interviews were designed to solicit additional information about 
coral bleaching and how tourists reacted to it when they saw it - if at all - during their 
holidays. Dive instructors and glass bottom boat operators were asked about their 
perception of tourists’ satisfaction among other things. Tour operators in Italy were 
additionally asked to give their perspectives on coral bleaching, and its impacts on 
sales of dive packages and on cancellations by divers. 

The internet survey through questions by email was specifically designed to get 
information from well informed divers to get an idea about dive tourists who had 
changed their holiday plans because of coral bleaching information. This is rather 
difficult information to obtain otherwise, unless a very large survey is done for dive 
tourists in general. The internet survey was seen as the only inexpensive alternative. 
The problem is the response rate. As it is not clear how many people actually 
received and/or read the email, it is impossible to know whether the respondents 
form a good random sample or a specific unrepresentative niche. 

The questionnaire for tourists at the airports of Male and in Sri Lanka was the only 
one that included economic valuation questions. The contingent valuation method 
(CVM) was used to get a sense of what tourists were prepared to pay extra to go to 
hypothetical sites in the Maldives without coral bleaching, assuming that everything 
else would be the same. The questionnaire was accompanied by two photos, one 
showing a coral reef that had been bleached and died. The other showed a photo of 
a reef without major damage. As CVM studies are prone to biases, questions were 
added about what tourists were most disappointed about during their stay. This gives 
a sense of how coral bleaching ranked in their overall holiday (dis)satisfaction.  

The questionnaires were carried out as much as possible in the language of the 
respondents. During pre-testing at the airport in Male, it was found that translation 
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into German and Italian was essential. Additionally, a Japanese translation was 
considered but was not feasible in the time frame and given budget constraints. In 
total, 250 tourists were interviewed at Male airport in December 1999 (peak season) 
and 164 in May 2000 (low season), while 102 tourists were  interviewed at in two 
coastal tourist sites in Sri Lanka in the period November-December of 1999. At the 
airports in Europe, a total of  229 people were interviewed (111 in Amsterdam, 68 in 
Duesseldorf and 50 in Milan). during April – June 1999. Additionally, in Italy, 20 
tourism agencies with Maldives packages were interviewed by phone. Through the 
internet surveys, information was obtained from 27 divers, out of a population, served 
by the email lists of several hundred people. 

 

3. Results for the Maldives and Sri Lanka 
 
3.1 Sample population statistics from the Maldives and Sri Lanka 
 
This section looks at some key sample population statistics, such as country of 
origin, age distribution, level of education and income. The country of origin in the 
sample shows (Figure 1 and 2) that the majority of tourists in the Maldives came from 
Germany (41%), Switzerland (13%) and Italy (16%). In Sri Lanka, the largest groups 
interviewed were from the UK (21%), Germany (26%) and the Netherlands (15%).  
 
Figure 1 Country of origin of tourists interviewed in the Maldives 
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Figure 2 Country of origin of tourists interviewed in Sri Lanka 
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These were compared with the actual distribution of tourists by country of origin to 
the Maldives and Sri Lanka (Table 1 and 2). It can be seen that the sample and 
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population distribution differed considerably. This can be largely explained by two 
factors. First, the questionnaire was not translated into Japanese which made it 
rather difficult to reach that segment of the tourism market. Secondly, the interviews 
were conducted in mornings of December of 1999 when there happened to be many 
German charters. Afternoon interviewing which would have increased the number of 
UK tourists in the Maldives’ sample was not possible because of Ramadan. 
However, tests to see whether nationality made a difference in the answer of the key 
questions showed no significant results.  
Table 1 Tourist Arrivals by Country of Origin to the Maldives (1999) 
Country of origin     % of total 1998 tourist arrivals 
Italy 21 
Germany 20 
UK 15 
France 6 
Switzerland 5 
Netherlands 2 
Rest of Europe 10 
USA and Canada 1 
Australia & New Zealand 2 
Japan 9 
Source: Maldives Ministry of Tourism 

Table 2 Tourist Arrivals by Country of Origin to Sri Lanka (1998) 
Country of origin     % of total 1998 tourist arrivals 
Italy 4 
Germany 19 
UK 18 
France 7 
Switzerland 2 
Netherlands 6 
Rest of Europe 7 
USA and Canada 5 
Australia & New Zealand 3 
Japan 4 
Source: Ceylon Tourist Board (1999) 

Other sample population statistics showed results that were relatively unsurprising. 
First, the largest group of tourists in the sample was between 26-35 years old, 
followed by the category 36-45. Together, they were 63% for the Maldives and also 
63% for Sri Lanka. Secondly, the income distribution of tourists showed that, for both 
countries, most tourists fitted in the US$ 30,000-49,000 income bracket, where the 
average for tourists going to the Maldives is slightly higher than for Sri Lanka. This is 
not surprising given the higher average tourist expenditures in the Maldives. Finally, 
the level of education was rather high for tourists both going to the Maldives and to 
Sri Lanka. The category ‘completed university’ came out highest with 26% in Sri 
Lanka and 37% in the Maldives. 
 
3.2 Interest in the marine environment 
For the Maldives, there seem to be three main categories of tourists: (i) divers; (ii) 
honeymooners; and (iii) general tourists seeking a relaxing holiday with snorkeling / 
sunbathing, etc. Around 45% of the total tourist population going to the Maldives are 
divers, and the remaining 55% are either coming for a general relaxing holiday or for 
their honeymoon. In the sample on the airport of Male, these percentages were 
slightly different, with 32% being divers. In Sri Lanka, only 8% of the sample in the 
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two main coral reef holiday destinations in Sri Lanka came for diving purposes. The 
population statistic of divers for Sri Lanka is not known.  

The honeymooners are especially coming from Italy where the Maldives has long 
been promoted as the romantic tropical sun/sea/sand holiday destination. In 
Germany, the Maldives are much more promoted as ideal dive destination. In the 
sample statistics at the airports in Europe, 5% of Italians said they came to SCUBA 
dive while 25% of Germans were visiting the Maldives with the specific purpose of 
diving.  

Most tourists coming to the Maldives and Sri Lanka have a keen interest in the 
marine environment. Of tourists at Male airport, 46% responded that the importance 
of marine life was very high, 36% answered that is was rather important and only 
16% said that it was not important. In Sri Lanka, the results were quite the opposite, 
with only 18% responding that marine life was very important, and 32% and 51% 
stating that marine life was rather and not important respectively. The outcomes for 
Sri Lanka are surprisingly low, maybe reflecting that most tourists only come for a 
relaxing sea/sun/sand holiday without much of an eye for the underwater world.  

The number of dives made also varies considerably. In Sri Lanka, out of the 8% that 
came to dive, 50% did one or two dives, while the remaining 50% (or 4% of the total) 
did six or more dives. In the Maldives, over 70% of divers did more than five dives 
with 41% even doing more than 10 dives. 

 
3.3 Divers’ and snorkelers' knowledge of coral bleaching 
The media coverage of the coral bleaching episode of 1998  has been large all over 
the world. Especially dive journals have given considerable attention to the  
bleaching event and to reactions by divers. It was therefore interesting to know how 
many tourists going to the Maldives and Sri Lanka had actually heard of coral 
bleaching. That number turned out to be quite low. In the interviews at the European 
airports on their way to the Maldives in Spring 1999, 50% of Germans had heard of 
the coral bleaching event in the Maldives, compared to 30% of the Italians and 16% 
of the Dutch. This could be partly be explained by the fact that the German media 
had covered the bleaching event more widely and in German dive journals, there had 
been a extensive discussion on bleaching and its impact on diver satisfaction. The 
second explanation is that the percentage divers from Germany was higher and 
divers were generally more aware of coral bleaching than non-divers. The same 
questions were asked to departing tourists at Male airport and in Sri Lankan coastal 
tourist sites. There, the number of respondent who had heard of coral bleaching was 
rather different. At Male airport, 66% of the tourists had heard of coral bleaching, 
while in Sri Lanka, this fraction was 31%.  

 

3.4 The Costs of Coral Bleaching in the Maldives and Sri Lanka 
There are two different types of costs important for the valuation of the losses due to 
coral bleaching in the Maldives and Sri Lanka. First are the financial costs to the 
Maldives’ economy mainly from lower numbers of tourist arrivals: some tourists may 
have cancelled their holidays and others might have booked other vacations to avoid 
the coral bleaching. Secondly are the economic costs. These include the financial 
costs but additionally account for the welfare loss due to coral bleaching, both of the 
tourists staying away as well as of the tourists not altering their  holiday destination. 
For example, there were a few tourists in the sample who have come to the Maldives 
to dive for a long time. They deplore the bleaching event but have not altered their 
behaviour since the bleaching event. Still, the divers are less satisfied than before, 
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which decreases their welfare. This welfare loss is not measured in the GNP figure of 
the Maldives, nor in that of the home country of the divers, but it still is, to an 
economist, a welfare loss.  

Financial Costs for the Maldives: One way to estimate the financial costs of coral 
bleaching to the Maldives’ economy is to analyse the tourism statistics for any 
decrease in the number of tourists. Figure 3 gives the tourism arrivals per year since 
the 70s. Quite surprisingly, there does not seem to be a significant drop in tourist 
arrivals. In fact, tourism arrivals have gone up 8% both in 1998 and 1999, while 
growth was 7% in 1996 and 1997. The immediate conclusion would be that there are 
no direct losses due to the coral bleaching event. 

Figure 3:  Number of Tourist Arrivals in the Maldives 1970-1999 
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  Source: Maldives Ministry of Tourism (1997, 2000) 

This growth over 1998 and 1999 can be more clearly analysed through the monthly 
arrival statistics, as shown in Figure 4. The seasonal patterns can be largely 
explained by the monsoons and the European holiday periods. The peak months are 
January through March. These months in 1999 have had the highest number of 
tourists ever in the Maldives with over 40,000 arrivals in each of the months. 
Surprisingly, December 1999 showed a decline vis-à-vis 1998, but this might be 
explained by the Millennium celebrations for tourists back home or fears of Y2K 
problems. The first conclusion would again be that there are no direct losses due to 
the coral bleaching event. 

Figure 4:  Monthly Number of Tourist Arrivals in the Maldives 1990-1999 
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Source: Maldives Ministry of Tourism (1997, 2000) 

However, at second thought, the continued growth does not prove that there has not 
been a loss due to coral bleaching. Theoretically, what needs to be analysed is the 
difference between anticipated tourism growth and realised tourism growth. The 
second step is to assess which part of this difference can be explained by coral 
bleaching. In practice this is very difficult and arbitrary.  
Figure 5:  Number of hotel beds in the Maldives 1980-1999 
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Source: Maldives Ministry of Tourism (1998; 1999, 2000) 

The most objective way of looking at anticipated tourism growth is to analyse the 
trends in bed capacity, which reflect in some way the expected future growth in 
tourism. The trends in bed capacity since 1980 are given in Figure 5. Given the time 
lag of at least two years between the planning phase of expansion and the additional 
bed capacity, the actual growth in bed capacity in 1998 and 1999 reflect the growth in 
tourism in 1998 and 1999 as anticipated in 1996 and 1997. for these years ed ex 
occupancy rates. 

The growth in bed capacity was 12.5% in 1998 and 14.5% in 1999. This is rather 
higher than the realised growth of 8% for these years. This does not mean, however, 
that the difference is necessarily caused by bleaching for two reasons. Firstly, in the 
Asian crisis contributed to lower growth figures in the same years. For instance, 
Japanese tourism arrivals did not grow at all in 1998. Secondly, there is one clear 
additional reason to increase bed capacity beyond expected growth of tourism and 
that is can be profitable to increase bed capacity for an individual operator even 
without growth in the tourism market. Therefore, we expect that only a small portion 
of the 4.5-6.5% difference between anticipated growth and realised growth is due to 
bleaching, maybe 1 %-point.  

Another way of looking at expected growth of tourism arrivals is to check the official 
government tourism forecasts. In 1997, a annual growth of 10% was expected for the 
years of 1998 and 1999 (Ministry of Tourism, 1997), which is 2% higher than the 
realised figures. If we assume that half of that difference is due to coral bleaching, 
which does not seem to be unreasonable, than we would get the same 1% drop in 
tourism per year.  

This figure of 1 %-point of total tourists is somewhat justified by the surveys on the 
internet and at tourist agencies which clearly showed some impacts. Some divers 
indeed altered their holiday plans and others decided not to come back after they had 
seen the bleaching impacts. The percentage is, however, rather low compared to 
results found for East Africa. There, is was estimated based on tourist questionnaires 
that 19% fewer dive tourists would come to Zanzibar. This corresponds to an 
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estimated drop of around 10% of total tourists there (Westmacott et al., 2000). The 
difference between the Maldives and Zanzibar appears to be that the marketing 
possibilities in the Maldives allow substitution of different sub-groups of the tourism 
market: coral bleaching leads to fewer divers but marketing can increase the number 
of honeymooners easily.  

Tourism is directly responsible for 19% of GDP (Ministry of Tourism, 1997); for one-
fifth of employment and for over half of total foreign exchange earnings (World Bank, 
1998). Indirectly, tourism contributes to an even greater part of GDP, which is 
currently at above US$ 300 million. This would roughly mean that direct tourism 
losses due to coral bleaching would probably be in the order of US$ 1 million for 
1998. The cumulative loss for 1999 would be double this amount or US$ 2 million. 

Financial costs for Sri Lanka  Very few tourists go specifically to Sri Lanka for 
the coral reefs. Some vacationers get their open water SCUBA exam. In Hikkaduwa, 
the most well-known reef area in Sri Lanka, our survey of dive operators indicate that 
an estimated 350 people do a dive course. For most tourists, diving is merely one of 
the many attractions. And the estimated 1000 divers per year in Hikkaduwa typically 
do less than 3-4 dives. A larger undertaking are the glass bottom boat operations, 
there have been mixed reports. Some operators say that as long as there are nicely 
coloured fish, the tourists will come. Other accounts state that disappointed tourists 
had to be reimbursed afterwards, while others did perceive tourists to be 
disappointed. It is, based on this information, rather difficult to put a financial costs on 
coral bleaching for Sri Lanka and it is likely below US$ 100,000 per year. Lack of 
data do not allow us to estimate more precise losses at this stage. 

Economic costs for the Maldives As noted before, the economic costs are a 
combination of the financial costs discussed above and welfare losses to tourists 
because of coral bleaching. These welfare losses can be split in two parts, one for 
tourists who still decide to come but have a lower level of satisfaction (group I), and 
the other for tourists who have decided to go elsewhere (group II). This other location 
is by definition a destination which they had considered second-best before the 
bleaching event, otherwise they would not have considered the Maldives in the first 
place. The economics behind these two parts of the welfare loss is discussed in 
Appendix 1, which explains why the welfare loss of group II is small compared to that 
of group I. We have therefore focused on estimating the welfare loss of group I only.  

Figure 6:  Willingness to Pay for better reef quality in the Maldives 
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In order to calculate these welfare losses, the surveys at Male focused on tourists’ 
willingness to pay for ‘better reef quality’. For this reason, two pictures were shown, 
one of a reef that had completely died because of bleaching and another that was 
still intact. The specific question was how much tourists were willing to pay extra to 
go to hypothetical remote areas in the Maldives where the reefs were unaffected by 
coral bleaching and which were, in all other respects, the same. Figure 5 shows the 
distribution of this willingness to pay (WTP). It shows that most tourists were 
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prepared to pay less than US$ 100 for this better reef quality with a mean number of 
US$ 87. The data recorded here are from the second questionnaire in the Maldives 
only, where the pictures shown were more representative than in the first round of 
questionnaires.  

There were no zero-bids recorded although 41% of the respondents declined to 
answer the WTP question, either because they did not understand the question 
(16%) or because they refused to pay extra (70%) of those who did not answer.  

In the pre-testing, a number of alternative formulations were used, such as a 
question about how much people wanted to be compensated for their unsatisfactory 
experience and a question of how many dives they were willing to ‘trade in’ to be able 
to dive on an intact reef for their remaining dives. However, these questions had a 
much lower response rate, of less than 10%.  

In order to check whether divers and snorkelers actually knew the difference between 
a dead and a life coral reef, the question was asked whether they thought that 
photograph A (100% dead coral) was ‘all dead’, ‘partially dead’, ‘alive’ or ‘unknown’. 
Quite remarkably, only 21% answered that the corals were all dead. This was also 
true for divers. Additionally, it was asked to people who had been snorkeling or diving 
before, whether their diving/snorkeling was as good as before, and only 16% of the 
respondents answered that they were disappointed because of coral bleaching.  

Finally, tourists were asked about the most disappointing part of their Maldives 
holiday. The possible answers were: (i) the fact that the food and beverages were 
expensive; (ii)  the weather (humidity, clouds, etc.); (iii) the fact that a lot of the corals 
were dead; (iv) the mosquitoes; (v) the resort accommodation; (iv) others. The 
answers are summarised in Figure 7. It shows that 37% of all tourists found the dead 
corals the most disappointing experience, while the price of food and beverages had 
an equal score (also 37%).  

Figure 7:  Question about the most isappointing part of the Maldives holidays 
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This last result is interesting, because nearly all resorts are based on half or full 
board, so that the actual amount of money spent on additional food and beverages is 
quite low. Admittedly, beers costs around US$ 5 per bottle which is quite expensive 
compared to most other places. The responses were also interesting because it 
allows us to anchor the WTP question. Surprisingly, the average WTP was not 
statistically different for those who found coral mortality most disappointing and those 
who found other parts of their holiday most disappointing.  

To arrive at a first estimate of the welfare loss of all tourists combined from the WTP, 
the total number of tourists is multiplied by the average WTP. Several assumptions 
need to be made, such as linearity of the demand curve, representativeness of the 
sample and various others. As a first rough estimate, we assume that this is the 
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case, although it is clear from the distribution of the countries of origin in the sample 
and the population that this is not entirely the case.  

A more severe point, which needs to be corrected in the second questionnaire survey 
later this year, is that the two photos used in the questionnaire were misleading. 
Coral bleaching in the Maldives in 1998 has led to mass coral mortality of over 90% 
in shallow areas in the Maldives (MRC, 1999; Reef Check, 1998), while fish 
abundance and diversity appears not to have changed significantly. However, the 
photo with dead coral basically shows no fish while the other picture shows a nice 
variety of fish. A recent survey (Polunin et al, 1999) shows that most divers and 
snorkelers rank fish abundance  and diversity much higher than corals. Therefore, 
only a part of the WTP stated by the tourists can be attributed to coral bleaching. 
Here we assume this to be 25%, based on discussions with divers and on Polunin et 
al (op. cit.). However, as stressed before, this needs to be corrected in the second 
survey later this year. 

On the basis of the average WTP of US$ 87 and the 25% attributed to bleaching, a 
cost of US$ 22 per tourist is derived. With 430 thousand tourists a year, this 
corresponds to an annual loss of roughly US$ 9.5 million for tourism in the Maldives.  
Note that these are not costs actually being incurred by anyone, but merely an 
estimate of the global welfare loss due to bleaching in the Maldives.  

Economic costs of coral bleaching in Sri Lanka For Sri Lanka, an early version of 
the Maldives questionnaire was used to calculate the economic costs. The were a 
few difference. First, different photos were used, depicting the pre-and post-
bleaching situation more accurately. Secondly, no questions were asked about the 
interpretation of the photos and about what tourists were most disappointed during 
their holidays. The WTP numbers are summarised in Figure 8, showing that some 
59% of the tourists were prepared to pay between US$1 and US$ 250 extra for 
unbleached reefs. This is about half the number in the Maldives, and this difference 
is probably largely due to the more accurate photo and the lower general quality of 
Sri Lankan reefs. 

Figure 8:  Willingness to pay for better reef quality in Sri Lanka 
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The WTP analysis for Sri Lanka shows a mean of US$ 130 and a median of US$ 55. 
This difference can be explained by the 7% that indicated a WTP of more than US$ 
500, which pushes up the average considerably. The 5% trimmed mean, calculated 
by taking away the 2.5% highest and lowest responses gives a mean WTP of US$ 
112. This last figure seems the most appropriate to use for the rest of the analysis. 
Note that this was based on an earlier version of the questionnaire with a photo that 
was more confusing than the later one used in the second phase for the Maldives.  

The next step in the analysis is to estimate the total number of tourists who are in 
some way or another reef related. This would be broadly speaking all divers, as well 
as people snorkeling regularly and those going on glass bottom boat safaris. It is this 
group that was specifically sampled in the two Sri Lankan sites. The most famous 
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coral reef area in Sri Lanka, Hikkaduwa, has an estimated 1000 divers per year and 
the second most famous area has only a fraction of that number. The number of 
tourists involved in snorkeling and glass bottom boat trips is probably an order of 
magnitude larger, although no figures are available at this stage. Therefore, the total 
number of tourists willing to pay for improved reef quality is estimated here at around 
10 thousand. This would give a total WTP of roughly US$ 1 million.  

Summary of financial and economic costs Above, the estimated annual financial 
and economic costs for the Maldives and Sri Lanka have been derived. The financial 
costs are shown to be an order of magnitude lower than the economic costs. And it is 
these financial costs that government agencies and tourist operators are most 
concerned about. Below, the financial and economic costs for the years 1998-1999 
are summarised. Note that these costs are the sum of the 1998 and 1999 losses. 
Note also that the economic costs include the financial costs.  
 
Summary of Financial and Economic Costs for the Maldives and Sri Lanka in 1998/9 
 financial costs  (US$) economic costs  (US$) 
Maldives 3 million 19 million 
Sri Lanka 200 thousand 2.2 million 
 
The economic value is the net present value (NPV) of these economic costs, from 
the start of the bleaching episode in April 1998, till some point in the future, e.g. 
2050. However, the pace of recovery so far is largely unknown, nor is it clear whether 
continued global warming would lead to other massive bleaching events. Therefore, 
an NPV is not calculated at this stage. 
 
4. Conclusions 
 
This study summarises results of the financial and economic costs associated with 
the 1998 coral bleaching event in the Maldives and Sri Lanka. Surveys at the airport 
of Male and in coastal areas in Sri Lanka, as well as interviews at European airports 
and key informant interviews give the following results: 
• Awareness of the 1998 coral bleaching event among tourists going to the 

Maldives and Sri Lanka is still not as high as one might have expected although it 
did reach 66% in our sample for the Maldives. 

• Tourism growth in 1998 and 1999 was high in the Maldives with 8% annually. 
There was no clear dip due to the coral bleaching event. It was roughly projected 
that there was a 1% loss of tourist arrivals due to bleaching in 1998 and 1999. 

• The financial costs of the coral bleaching event was relatively low and estimated 
at US$ 3 million for the Maldives, while US$ 200 thousand for Sri Lanka. These 
are actual losses in revenues for the countries involved. 

• The economic costs of coral bleaching are an order of magnitude higher, with an 
point estimate of US$ 19 million for the Maldives over 1998 - 1999 combined. For 
Sri Lanka, this number was slightly over US$ 2 million.
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Appendix I: Consumer Surplus with and without Coral Bleaching 
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The figure above show the consumer surplus in two situations. In the first 
situation the corals at the Maldives are not affected by bleaching, This results 
in a demand curve of V(p, z1) and a consumer surplus of XCP. (z1 is the 
environmental quality before the bleaching). In the second situation coral is 
affected by bleaching (z2) and the consumer surplus drops as consumers are 
not willing to pay the same amount of money for visiting the coral reef as 
before (see Pendleton, 1992).  In the situation of bleaching the new consumer 
surplus becomes ABP.  The loss in consumer surplus consists of two parts: 
XDBA and DCB. The first part, XDBA, represents the loss of consumer 
surplus of tourist who do return to the Maldives but enjoy the experience less 
then before. XDBA can be estimated by questioning the tourist who have 
returned to the Maldives about their travel cost or about their willingness to 
pay for the ‘previous’ (i.e. non-bleached) situation. The second part, DCB, 
represents the loss of consumer surplus of tourist who do not return to the 
Maldives. For total change in consumer surplus, dCS, we know: ABDX < dCS 
< ABCX. If substitution is difficult to estimate, we could use ABDX as lower 
boundary proxy. 
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