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Abstract
The aim of this research is to estimate how much Palauan people value coral reefs in the
Rock Island Southern Lagoon (RISL) in Palau by using the Contingent Valuation Method, which is
one of the methods used in Environmental Economics. According to some surveys, Palauan
people are comparatively more environmentally-conscious than those from other countries.
However, in recent years, land development has been rapidly increased, and the number of
tourists has been drastically increasing as well. Climate change is a global phenomenon that is
affecting the condition of the marine environment. These trends cause serious damages to the
natural environment. Since coral reefs provide some of the most important resources to the
Palauan people, we conducted this study to understand the value of coral reefs to the people of
Palau, and as a result develop appropriate and effective conservation policy for Palau’s coral
reefs. As a result of CVM survey conducted in Koror and Airai states, people’s “Willingness to
Pay” and “Willingness to Work” is estimated at $8.00 (USD)per month with a total annual value
that is estimated at $452,448 (USD). These estimated values can be used as critical information
for compensation for coral damage, evaluation of economic efficiency of conservation policy,
and improving awareness or education for Palauan residents.
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Introduction
Palau is a small island developing country in the Micronesian Region. The population is
17,661, and 80.5% of the population is concentrated in Koror State and Airai State [2]. The
target area of this research, The Rock Islands Southern Lagoon (RISL) area is one of the
foremost natural sites in Palau and was designated as a UNESCO Mixed Cultural and Natural
World Heritage Site in 2012. Coral reefs in this area provide various useful ecosystem services
to Palauan residents and their community. Some ecosystem services include the preservation
of marine biodiversity, spawning and nurturing space for marine life, purifying water, fishing
area and source of food, recreational/tourism sites, beautiful ocean view, effective natural
breakwater, and so on.

Therefore, The Palau National Government and Koror State

Government establish laws and guidelines to maintain good condition of coral reefs including
this area. Also, many people in Palau recognize that coral reefs are important for themselves.
However, in recent years, people’s livelihoods have drastically changed. Construction of road
and hotel causes the contamination of sea water and damage coral reefs by sediments.
Additionally, the number of tourists has been increasing since 2014, and not every visitor is as
environmentally-conscious, thus resulting in negative use of the marine resources. Though
some would rather conserve and preserve the environment, others are more in favor of
economic development. This conflict between preserving the environment and economic
development is ongoing, not only in Palau, but also in other small island countries in the world.
Thus, in order to make the proper decisions for sustainable economic development, the
country must identify its top priority and its subsequent value to society.

It is necessary to

draw comparisons between the profits from economic development and the benefits of
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environmental conservation. In other words, there needs to be some discussions regarding
environmental conservation and economic development under the same conditions. For this
purpose, there are various methods for economic valuation that were developed in the field of
Environmental Economics. Thus, with economic valuation, the non-market value of nature can
be evaluated in monetary terms.

Methods
Figure 1 shows the categories of the economic valuation method for environment. All
methods are divided into Preference-independent method and Preference-dependent method.
Preference-independent methods estimate the value of nature by market price or cost.
Preference-dependent method is suitable to estimate non-use values of natural environment
(e.g. beautiful views, biodiversity, cultural value, recreational function, etc.). The aim of this

Figure 1. Methods of Economic Valuation
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study is to estimate how much Palauan people value coral reefs and its conservation.
Therefore, the Contingent Valuation Method (CVM), which is one of the stated-preference
methods, was chosen in order to estimate the subjective values of Palauan people. A famous
case back in 1989 was that of the Exxon Valdez oil spill incident which happened off the coast of
Alaska. Due to the extent of the damages as a result of the oil spill, Exxon was required to
compensate the State for the loss of ecosystem, in addition to recovery cost and fishery
product loss (use value). The CVM method was used to estimate the non-use value of the
ecosystem for citizens. CVM is a useful method to estimate non-market value of the
environment by estimating a person’s Willingness to Pay (WTP) for environmental
conservation. It is important to know resident’s WTP because it shows the level of individual
preferences for the environment
This study consisted of a multi-layer approach to obtaining the WTP using the CVM
method. First, focus group meetings and interviews were done. Then, a questionnaire was used
to ask residents’ “WTP” for environmental conservation.

Focus group meetings and interviews
In order to obtain preliminary information about resident’s attitudes and perception towards
coral reefs, eight focus group meetings were held, with a total of 81 participants. These
participants consisted of community members, non-government organizations staff, tour
guides, and government staff. During these focus group meetings, the CVM questionnaire was
pretested and finalized.
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Hypothetical change of coral reefs in the future
With the CVM, the hypothetical scenario of future conditions of coral reefs and conservation
measurement needs to be illustrated within the questionnaire. WTP estimated by CVM means
the amount that people wants to pay for prevention or mitigation of the environmental
deterioration in the future. The survey respondents need information about the change of
environment to decide their WTP. The hypothesis scenario is helpful for the respondents to
image clearly about the nature condition which they evaluate. Additionally, for credibility of
survey result, the respondents need to have the same image or their imaged should be hardly
any differences. Therefore, the scenario of hypothetical change of natural condition should be
provided in CVM survey. Within the questionnaire, photos are shown, illustrating the
hypothetical change of coral reef condition in the RISL area with no conservation efforts for the
next 30 years. (See Appendix)

Figure 2. How to Estimate the Total Value
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Hypothetical measurement
In this hypothetical scenario, NGOs and other environmental organizations conduct regular
monitoring of coral reef condition in the area, as well as conduct awareness programs to
Palauan residents and tour guides to teach the importance of coral reefs. Normally with the
CVM, respondents are only asked for their willingness to pay. However, with this study, through
focus group meetings and interviews, it was found that many people hesitate to pay money,
but they also would like to do something for environmental conservation. This means they have
positive value for coral reefs. Thus, in the questionnaire, a “Willingness to work as a volunteer
(WTW)” question was added as an additional measurement to people’s WTP. A time value was
also added in order to convert the time to wage rate, thereby calculating the WTP.

How to estimate the total value
WTW were converted into monetary term by minimum wage rate in Palau. By converting the
WTW with the wage rate, the WTP was calculated as a result. Then, with these calculations
done, the mean and median WTP per household was calculated. To obtain the amount of the
total value as a result, multiply the WTP per household multiplied by the total number of
household in Koror and Airai States.

Results
Figure 3 is the outline of survey. This research was conducted in Koror State and Airai State
where 78% of the Palauan population is concentrated. The enumerators were hired from each
hamlet and worked in their own communities in order to obtain high response rate.
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Date: November 2016-December 2016
Target Area: Koror State (3,091 households)
Airai State (624 households)
*78% of total households in Palau
Method: Drop-off and Pick-up
Number of Enumerators: 25
Number of Surveys Given to Enumerators: 1,395
Number of Response: 1,273 (91.3%)
Number of Valid Responses: 1,205 (94.7%)
Figure 3. Summary of the Survey

Figure 4 illustrates the stated WTP of residents per month. WTPs in this graph are the
sum of WTP converted from WTW by minimum wage rate (US$3 per hour [3]) and the WTP for
donation. The majority of the respondents stated their WTP was $5-10 per month. On the other
hand, 279 respondents stated their negative preference to the question.
Figure 5 shows the estimated economic values. “Willingness to Pay” in the first row of this
table is derived from the answers by the respondents who chose “donation.” “Willingness to
Work” in the second row is derived from the answers by the respondents who chose “volunteer
work.” “WTP+WTW” in the fourth row is the sum of these two values, and these are the results
of WTP which can be used to estimate the annual total value. However, average (mean) values
are higher than the median, for all the items due to the impact of a few extreme answers. Due
to the high likelihood of over-estimation, the median was used in order to provide more
reliable results. That is to say, $8(USD) is to be the base of estimation of the total value. As a
result, estimated annual total value of coral reefs in RISL is US$452,448 for the residents in
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Koror and Airai States. The calculation is as follows: (WTP+WTW)*12 months*total number of
households of Koror and Airai.

Figure 4. Histogram of WTP per month

Figure 5. Estimated Economic Value
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Note that the target of this research are the residents in Koror and Airai states. It means that
the total values for all the Palauan residents including other states would probably be higher
than it.

0 dollar bid and protest bid
Due to the scheme of the CVM survey, respondents were asked to provide the reasons as to
why they hesitate both to donate and to work as a volunteer. The top two options, “I am not
interested in coral reefs,” and “It is not important/necessary to protect coral reefs”, shows their
preference that those respondents do not want to preserve coral reefs in RISL positively. This
type of answer is called “0-dollar bid”. A “0-dollar bid” means they don’t appreciate coral reefs
and their WTP is at 0 dollar. Those answers should be included in estimation of the total value.
Others are called “Protest bid.” These respondents are interested in coral reefs, but for some
reasons, they don’t want to do anything in this scenario. They could possibly change their mind
if the hypothetical policies/future condition in the scenario would be different. We have to
remove those answers for estimation of total value to prevent from under-estimation. Figure 6
shows the distribution of the reasons why they hesitated to do something for coral reefs
conservation. Red bars are 0-dollar bids, and blue bars are protest bids. Top answer shows
that they do not have extra money and time spending coral reefs conservation. The second one
is “Government should do it with the current revenue,” and next one is “It should be done with
Green Fee.” These answers express their incredulity at the government’s policy or plans.
Others are about the responsibility of payment for conservation effort.
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Figure 6. 0 dollar bid and Protest bid

Discussion and conclusion
This research shows that Palauan residents value the coral reefs in the RISL, which is their
significant resource for food, recreational sites, economy, tourism resources and so on. How
can the estimated value in monetary term be applied to policy-making? First possibility is to
calculate amount of compensation to the coral reefs’ damage caused by boat stranding,
overuse/misuse by tourists, non-sustainable way of fishing (using dynamite, toxic chemicals,
etc.). The estimated value will provide useful information for court or negotiation. Second is to
evaluate the economic efficiency of conservation measurements by cost-benefit analysis. CVM
results can be used as “cost” or “benefit” in cost-benefit analysis and it is necessary information
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Figure 7. Policy recommendation
for the policy assessment. Finally, it will be beneficial to engage with the people in order to
raise awareness on the importance of the RISL coral reefs, and how much coral reefs benefit
people and human society as non-use values. It will also be beneficial to promote public
involvement in conservation activities and promoting community-based management. At the
end of this paper, we propose two policy recommendations as the conclusion to this research.
First recommendation is to conduct an evaluation of conservation policies in terms of economic
rationality by cost-benefit analysis regularly and continuously. A monitoring scheme using
economic analysis can help improve the conservation policies and be more cost-efficient and
effective. Cost-benefit analysis is important for as it can help identify priority among different
policies. Second recommendation is to estimate the value of ecosystem services in monetary
terms by economic valuation methods for natural environment. Economic valuation research is
12
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conducted to obtain parameters for cost-benefit analysis (e.g. benefits from conservation,
damage cost caused by natural disruption). In addition, the estimated values in monetary
terms can be used as indicators for appropriate decision-making about environmental policy
and economic development. Also, it shows how much important the nature is for Palauan
people, and it helps to improve environmental awareness/education. For a small island country
like Palau, the power and effort of the residents and local communities are extremely critical
for conservation and natural resource management.

In order to deepen people’s

understanding in these matters, they should be more involved in such activities or challenges
for coral preservation. To encourage people more to join environmental activities, it is
necessary to inform how much valuable for them the nature is. Estimated economic values can
be effective information to raise people’s awareness of importance of natural conservation for
themselves. In the end, in order to be more efficient in making policy decisions, economic
valuation methods can be utilized to ensure better decision making for a more sustainable
management scheme in Palau.
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Appendix: CVM Survey Sheet
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