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Abstract
As an important area in terms of biodiversity and �sh stocks in Vietnam, Cu Lao Cham or Cham Islands (CLC) marine
protected area (MPA) is under increasing threat from human activities. Conservation efforts have recently been
implemented but economic analysis of the CLC MPA’s natural values did not investigate what may affect policy decisions
on CLC MPA’s sustainable development. Using a structured questionnaire and a payment card technique (based on the
contingent valuation method), we estimate visitors’ willingness to pay (WTP) for conservation of marine resources in the
CLC MPA. The log-normal regression results indicate that the visitors’ WTP for conservation is affected by their
characteristics, perceptions of environmental protection and conservation, and their assessment of the current CLC MPA
entrance fee. Visitors are WTP an additional amount of US$2.26 per person for conservation while visiting the CLC MPA.
This indicates that with the introduction of the proposed entrance fee (the mean WTP added to the current entrance fee),
the CLC MPA management would not only have su�cient funds for their management and conservation programmes,
but also that the number of visitors may decline slightly, which would reduce some of the pressure on the environment,
natural resources, and coral reefs.
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Introduction
The Vietnamese shoreline stretches over 3,200 km with over 3,000 islands. The country’s coastal zones are densely
populated and are currently experiencing critical changes in natural resource management. Rural coastal environments
are traditionally considered marginal landscapes, the domain of poor coastal �shermen and others relying on livelihoods
associated with the exploitation of open access resources (Brown, 2011). Because of easy access and high biodiversity,
Vietnam’s coastal resources generate bene�ts for economic development (e.g., from oil, gas extraction, �shery and
tourism). However, human activities (industrialisation and urbanisation) impose serious negative impacts on coastal
ecosystems (including coral reef habitats) (Sekhar, 2005). The development of tourism and other industries, and aqua-
farming have recently contributed to the transformation of the coastal zone, as part of the development driven by
Vietnam’s signi�cant recent economic reforms and growth (Brown, 2011).

The Vietnam coast is also subject to natural disasters. Hurricanes periodically strike central coasts causing signi�cant
loss of life and shattering these areas for many years (Ngoc, 2018; Sekhar, 2005). The pressure on the coastal resources
has risen through a combination of natural disasters, climate change, dramatic population growth and strong economic
growth. These result in an unsustainable harvest of resources, increased environmental pollution and decreased
productivity of the resources (Thang et al., 2011).

An economic valuation of marine protected areas (MPA) in Vietnam, including Cu Lao Cham (CLC) MPA, together with
their biological and ecological values, is necessary for the development of a framework that ensures the e�cient
utilisation of marine and coastal resources in the context of social welfare based on public policy. Economic valuations
provide a summary of the bene�ts associated with resource allocation; this information can be used to design
sustainable measures to ensure the protection of marine resources in the MPAs (Emerton, 1999; Lipton et al., 1995).

Economic valuation studies show that visitors are willing to pay more than the current MPAs user fees (see Ahmed et al.,
2005; Cesar, 2000; Peters and Hawkins, 2009) in addition to other funding sources (such as government funding, public
donations or funding from other organisations), to help ensure MPA’s �nancial sustainability. In CLC MPA, a user fee
enables local authorities and the management board to manage the MPA with su�cient funds for management and
conservation, and minimise the risk or damage to MPAs from increasing numbers of visitors. We investigate whether
visitors are willing to pay for the conservation of CLC MPA by paying an additional entrance fee when visiting the CLC
MPA. We also investigate the in�uence of visitors’ socio-characteristics (e.g., income, education level, and occupation),
their environmental perceptions and environmental education and their assessment of the current entrance fee on their
WTP for conservation in the CLC MPA. The new entrance fee system was introduced to ensure the sustainable
development of the CLC MPA and to promote e�cient strategies for conservation and development in CLC.

Study area
Cham islands or Cu Lao Cham Marine Protected Area was established on 20 December 2005, under Decision
No.88/2005/QD-UBND of the Provincial People’s Committee of Quang Nam. It is recognised as a high biodiversity area
including both protected marine waters and island nature reserves (Walton et al., 2015) (see Fig. 1). The aim of its
establishment was to conserve marine natural resource biodiversity, environmental and cultural-historical values,
improve community livelihoods, protect and effectively exploit ecosystems to ensure sustainable development (Trinh,
2006). The CLC archipelago consists of eight islands (Hon Lao, Hon Dai, Hon Mo, Hon Kho Me, Hon Kho Con, Hon La,
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Hon Tai, and Hon Ong) which lie 18 km offshore from Hoi An, an ancient town in the centre of Vietnam (Walton et al.,
2015). In addition to its natural beauty, the CLC has an abundance of traditional/local knowledge and customs,
archaeological sites, forest resources and medicinal plant resources (Tuan et al., 2004).

Fig 1. Location and functional zones of CLC MPA (Source: Google Maps, 2021; Trinh, 2006)

The CLC MPA covers an area of 235 km  and consists of six functional zones (Fig. 1 bottom right). They are the core or

strictly protected zone (the red area) (1.26 km ), the ecological rehabilitation zone (2.25 km ) (the blue area), the tourism

development zone (1.39 km ) (the yellow area), the sustainable exploitation zone (94.58 km ) (the white area), the

community development zone (1.3 km ), and the buffer zone (120.02 km ) (the light blue area) (Trinh, 2006; Walton et

al., 2015).

Like other coastal areas and marine parks, CLC MPA is under pressure from development (Walton et al., 2015). Fishing
activities in the CLC mostly take place onshore. Approximately 69% of the �sh catch comes from a sustainable
exploitation zone with sensitive ecosystems such as coral reefs or seagrass (Ngoc, 2018). Before its establishment, the
natural resources and biodiversity in the CLC had decreased because of no environmental protection measures. The high
demand for live edible �sh, unsustainable �shing methods and near-shore reef �shing by poor residents all contribute
toward marine resource over-exploitation. The conditions of the reefs and seagrass beds have also been altered
(Ministry of Fishery (MOFI) and Danida, 2005). In addition, sand excavation, road construction, and oil and grease
discharge from ships and boats have shortened the coastline and polluted CLC’s beach environment (MOFI and Danida,
2005; Trinh, 2008).

The discharge of domestic waste into the sea, habitat degradation and destruction, marine productivity decline,
biodiversity loss, and coastal pollution are problems confronting the CLC MPA (Long et al., 2008; Tin et al., 2019; Trinh,
2008). Long et al. (2008) indicate that some diseases on coral reefs came from residents’ waste released on the
beaches. This is a potential threat to the life and development of coral reefs and other related ecosystems in the CLC
MPA. Tin et al. (2019) con�rm that seagrass beds in the CLC MPA have faced signi�cant changes from 2003 to 2017 as
a consequence of marine pollution, changes in natural conditions and human activities. Sustainable development is then
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required to conserve a healthy coastal environment and marine resources because economic development and marine
protection are inter-dependent in the coastal zone (MOFI and Danida, 2005). Moreover, the protection of coral reefs and
related habitats in the CLC MPA provides �shery and tourism bene�ts, but only in the medium to longer-term under good
management practices (MOFI and Danida, 2005; Trinh, 2008).

Before the reserve’s establishment, �shing was the main income source for most households in the CLC MPA (Tri, 2007).
Since 2009, when the CLC MPA was designated as a UNESCO biosphere reserve, the number of visitors has sharply
increased, which has brought more income to the local households. In 2014, the tourist activities in the CLC MPA
generated approximately US$210,000 (Walton et al., 2015).

Literature review
In many developing and undeveloped countries, marine resources in coastal communities are undervalued because their
economic value is not entirely recognised and estimated. This has started to change with more interest from
economists, central and local government, and local people whose bene�ts are affected by marine resource over-
exploitation. Economic valuation provides a useful tool to capture sustainable development by specifying the importance
of marine ecosystems to the economy in monetary terms. It also shows what a society may lose if marine ecosystems
are not protected and preserved (Lange and Jiddawi, 2009). In addition, economic valuation provides vital information
for policy planners so that they can factor in sustainability criteria in a market-based economy (Ledoux and Turner,
2002).

In terms of the total economic value of marine ecosystem goods and services, many scholars have examined speci�c
characteristics of ecosystems in speci�c locations (e.g., Ahmed et al., 2007; Asafu-Adjaye and Tapsuwan, 2008;
Carlsson et al., 2003; Chen et al., 2004; Christie et al., 2015). Asafu-Adjaye and Tapsuwan (2008) used the contingent
valuation method (CVM) to value the bene�ts of scuba diving in the Mu Ko Similan Marine National Park, Thailand.
Scuba divers at this site (both local and foreign divers) were asked if they were willing to pay (WTP) a diving fee for
future visits. These estimates will be used to introduce an entrance fee system for the marine park. Christie et al. (2015)
valued the bene�ts from marine and coastal ecosystem services in the proposed MPA in St Vincent and the Grenadines,
Caribbean. The respondents were locals and visitors who visited the MPA. The authors included six ecosystem service
attributes (�sh, coastal protection, health, ecosystem, beach and diving) under two scenarios (decline and improvement
compared with the MPA status quo). The WTP revealed that the respondents were willing to pay more for ecosystem
services to avoid future degradation of the services; however, WTP values were more elastic between locals and visitors.

Several authors have reviewed previous studies to estimate the general values of marine and coastal resources globally
(Akhter and Yew, 2013; Cicin-Sain, 2014; Costanza et al., 1997; de Groot et al., 2012; Martínez et al., 2007). Martínez et al.
(2007) calculated the total economic value of the Ecosystem Services Product derived from the coastal ecosystem in
122 coastal countries. The total estimated value was US$25.8 trillion per year. The authors emphasised that many
coastal ecosystems are under construction (about 18% of the total land within 100 km of coasts). Although communities
have increased their conservation efforts and introduced sustainable practices in marine areas, the impact of human
activities (the transformation of natural habitats and coastlines, over-exploitation, and species invasion by human
vectors) on marine resources continue. de Groot et al. (2012) screened over 320 publications (665 valuations) between
2007 and 2010 to provide a comprehensive overview of values of 22 services from natural resources. The authors’
analysed the total economic value of 10 ecosystem services, which equalled 618,799 Int.$/ha/year  at 2007 prices. The1
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most valued services are from coral reefs and coastal wetlands, with an estimated cost of 352,249 Int.$/ha/year and
193,845 Int.$/ha/year, respectively. The economic valuation studies of single MPAs, marine parks or coastal areas focus
on three main concerns: (1) appropriate valuation methods for (total or partial) marine resource valuation; (2) analyses
of institutional �nancial sustainability for MPA management; and (3) the total estimated value of marine resources by
visitors’ or residents’ stated or revealed preferences.

Scientists are more interested in estimating the economic value of coral reefs in MPAs, especially in developing
countries (Ahmed et al., 2005; Ahmed et al., 2007; Rolfe and Gregg, 2012; Seenprachawong, 2005; Thur, 2004; Tongson
and Dygico, 2004; Yeo, 2005). Dixon et al. (2000) investigated the economic valuation of coral reefs in the Bonaire Marine
Park, Caribbean. In 1991, the marine park generated a total gross revenue of US$23.2 million from diving tourism (returns
generated from accommodation businesses, restaurants, dive shops and retailers, transport services, souvenir shops
and other businesses). The authors recommended that the number of dives in all diving sites of the marine park should
be between 190,000 and 200,000 per year (within the threshold of carrying capacity), but that could be maximised to
400,000 (with no or minimum effect to coral reefs) if the MPA implemented diver education and enhanced management.
The total gross revenue from recreation-based tourism may increase by US$20 million or more per year. Ahmed et al.
(2007) estimate the bene�ts from coral reefs in Bolinao, the Philippines. The authors used the individual travel cost
method and CVM to investigate visitor demand and the WTP for coral reef conservation. Their results show the
economic value from the consumer surplus was US$223 per visit or US$4.7 million per year. The average WTP value for
coral reef conservation is surprisingly low compared with other studies in the Philippines. It was only US$0.45 per visit
compared with US$41 for the Tubbataha Reefs National Marine Park (Tongson and Dygico, 2004), US$3.7 for Anilao,
US$5.5 for Mactan Island and US$3.4 for Alona Beach (Arin and Kramer, 2002).

Contingent valuation method – Payment card technique
This study used the payment card technique from the CVM to estimate respondents’ WTP for conservation when visiting
the CLC MPA. The CVM, in general, often uses tax increase questions to elicit information about respondents’ WTP on
any change in environmental goods (Hall et al., 2002). However, this approach is not appropriate to analyse increases in
the CLC MPA conservation tax or levy. The additional charge (added to the entrance fee) was used as a payment vehicle
for non-use bene�ts. The payment card technique was used to elicit the mean WTP for conservation by visitors visiting
CLC MPA. It was also used to investigate the determinants affecting the visitors’ WTP for CLC MPA’s conservation.

In the payment card technique, WTP values are introduced to the respondents with the lowest bidding value zero. The
WTP values then increase at �xed intervals until the threshold value is achieved. Respondents are asked to choose their
WTP from one of the values (Geleto, 2011). The payment card assumes that a series of WTP values will include the true
WTP values that the respondents state for their WTP (Arin and Kramer, 2002). Based on the set of WTP values chosen by
the respondents, the mean WTP is calculated to determine visitors’ WTP for conservation in the MPA. Following Liu et al.
(2019), the mean WTP is expressed in the equation (1):

Equation 1

E(WTP) =  
1

n

n

∑
t=1

BtFt
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… where (1): E(WTP) is the mean WTP of visitors; B  is the bidding value in the payment card with a series of t values; n is

the total number of visitors; and F  is the number of visitors who state the bidding value B .

In this study, WTP responses are treated as interval valuations rather than point valuations (Cameron and Huppert, 1989;
Hackl and Pruckner, 1999; Mathieu et al., 2003; Mahieu et al., 2012; Xu et al., 2006). This overcomes the problem of a true
WTP value from the respondents by inferring that the respondents’ WTP values are dropped within the interval values
between the respondents’ chosen value and the next highest value (Cameron and Huppert, 1989).

Ordinary least squares (OLS) or maximum likelihood estimates can be applied in the payment card CVM studies to
investigate the determinants of WTP of visitors (Cameron and Huppert, 1989; Ghosh and Mondal, 2013; Lindsey and
Holmes, 2002). However, the OLS estimate confronts an estimation problem if the payment values are in intervals rather
than points. OLS estimation treats interval values at their interval midpoints giving a distorted result, an inequality
between the expected values within the intervals and interval midpoints. Maximum likelihood estimation, on the other
hand, has no bias problem with the interval valuation because the dependent variable in the regression models is
estimated only on intervals on a continuous scale (Cameron and Huppert, 1989). In the maximum likelihood estimation,
binary logistic regression, logistic regression or multiple regression may be used. If the WTP is a binary choice question,
then the binary logistic regression is applied (Mathieu et al., 2003). Otherwise, multiple regression or multivariate
analysis are preferred.

The lognormal distribution function of WTP is proposed in this study because the valuation distribution is regularly
skewed to avoid negative values (Togridou et al., 2006). If t  and t  are the upper and lower threshold values in the

interval values, the WTP  value of respondent i will be between t  and t , then Log(WTP ) falls in the brackets of Log(t )

and Log(t ). The WTP  value for each respondent i will be estimated using equation (2) (Cameron and Huppert, 1989):

Equation 2

… where: WTP  is the true value of WTP of respondent i; x  is the vector of the respondent’s characteristics; and µ  is a

normally distributed error with mean zero and standard deviation σ.

The probability of both sides of equation (2) is given as follows (Cameron and Huppert, 1989; Mahieu et al., 2012):

Equation 3

… where: z  in equation (3) denotes the standard normal random variable. The probability in equation (3) is the result of

the relationship between two different standard normal cumulative density functions (G  and G ) that represent the

lower and upper limits of WTP values, z , and z , respectively. The probability of WTP  of respondent i will fall between

these two threshold values (G  - G ). Equation (3) is rewritten in the equation (4) as follows:

Equation 4

t

t t

u l

i ui li i ui

li i

Log(WTP i) =  xiβ +  μi

i i i

Pr(Log(tli) < Log(WTP i) < Log(tui)) = Pr(
Logtli − x′

iβ

σ
< zi <

Logtui − x′
iβ

σ
)

i

ui li

li ui i

ui li

Pr(Log(tli) < Log(WTP i) < Log(tui)) =  G(zui) − G(zli)
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Equation (5) illustrates the corresponding log-likelihood function for the WTP with n respondents:

Equation 5

The �tted value of Log (WTP ) in equation (2) can be obtained when the optimal values of β and σ are estimated. The

parameter x ’β refers to the conditional mean of Log (WTP ) for any given vector of the x variable. Therefore, the

conditional distribution of WTP is retransformed; its median and mean are estimated as exp(x ’β) and exp(x ’β+ σ /2),

respectively. However, the median WTP is preferred to the mean value, because the median value is considered a weighty
unit for unobserved WTP central convergence and is less sensitive to the standard deviation of the random variable σ
(Cameron and Huppert, 1989; Xu et al., 2006).

Equation (6) expresses the empirical natural log-link function for the WTP used in this study for three groups of visitors:
Vietnamese, foreign and combined visitors. Generalised Linear Models (with log normal distribution and Gamma family)
in Stata 16.0 were used to determine the model �t. Table 5 de�nes the variables used in the three models.

Equation 6

Results and discussion
Primary data obtained from visitors were used to determine their WTP for the CLC MPA conservation programme. The
data were also used to investigate the factors that affect the visitors’ WTP for conservation, such as visitors’
demographics, environmental awareness, and their assessment of the entrance fee. The data were collected from
structured questionnaires and face-to-face interviews between February and May 2018. A combination of yes/no
questions, multiple-choice questions, �ve-point Likert scale questions, and open-ended questions were used in the
questionnaire. The questionnaire aimed to obtain visitors’ perceptions of environmental protection and conservation in
MPAs, in general, their WTP for CLC MPA preservation, and their demographic data. Of the 556 collected questionnaires
505 questionnaires were useable for empirical analysis (a response rate 90.8%). The surveyed respondents visiting the
CLC MPA are both international and Vietnamese visitors. The two groups were analysed separately and then combined.
The purpose of this was to test whether foreign visitors were willing to pay a higher conservation fee than Vietnamese
visitors. The analysis includes investigating factors (such as socio-characteristics, environmental awareness, and
current entrance fee evaluation) that affect the WTP for conservation by different groups of visitor.

Table 1 shows that most surveyed visitors understood the relationship between tourism and conservation in the CLC
MPA. A �ve-point Likert scale (strongly disagree (1) to strongly agree (5)) was used to measure the visitors’ opinions on
the relationship between tourism and natural resource conservation. The visitors agreed that tourism should contribute
to conservation efforts in the CLC MPA (mean 4.23); tourism should be combined with conservation to establish
sustainable tourism (mean 4.18); and visitors’ conservation awareness should be improved by integrating conservation
education into tourism programmes (mean 4.0). They also agreed that maintaining coastal areas and marine resources

LogL =  
n

∑
i=1

Log [G (zui) − G (zli)]

i

i i

i i
2

Log(WTP) = β0 + β1inc + β2efrating + β3manager + β4secondary+

β5qltybeach + β6envact + B7valueCLC + β8efincrease + β9ecoedu
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is vital for the local community’s future (mean 4.18). They disagreed that wildlife, marine creatures or �sh stocks should
be exploited for socio-economic or visitor development (means 2.19 and 1.96, respectively). They also disagreed that
further development should be implemented (i.e., transforming natural areas into tourist entertainment venues,
constructing more resorts/hotels or increasing the use of natural resources) (means of 2.15, 2.67 and 2.27, respectively).
In short, the visitors were aware of the importance of protecting and conserving the marine resources and environment
while tourism develops in the MPA.

Table 1. Visitors’ perceptions of the relationship between tourism and conservation in Cu Lao Cham Marine Protected Area

Statement Obs. Mean S.D. Min Max

Tourism should contribute to the conservation of the CLC MPA 452 4.23 0.77 1 5

Tourism poses a risk to the nature and environment in the CLC MPA 448 3.30 1.21 1 5

Visitor fees charged by the MPA are an effective way to fund conservation programmes 450 3.84 0.89 1 5

It is important to protect the CLC MPA even if visitors will never visit them 452 4.27 0.89 1 5

There is no interaction between tourism and conservation in the CLC MPA 448 2.04 1.30 1 5

The development of eco-tourism will encourage local people to participate in community-based conservation 445 4.07 0.81 1 5

Better conservation programme in the CLC MPA will result in better visitor outcomes 446 3.95 0.90 1 5

Tourism and conservation may be combined into a sustainable tourism programme 444 4.18 0.77 1 5

A conservation programme is a compulsory part of tourism 442 4.00 0.94 1 5

Wildlife and native plants are exploited for local socio-economic development 492 2.19 1.18 1 5

There should be more interactive activities with coral reefs and nature 497 2.72 1.18 1 5

Coastal environment and natural resources should be fully used for visitors’ enjoyment and relaxation 499 2.27 1.23 1 5

More �shing to meet tourism demand 499 1.96 1.08 1 5

Eco-tourism helps to strengthen the marine conservation effort 500 3.67 1.19 1 5

Coastal areas and marine resources are important for the future of local people 498 4.18 0.92 1 5

More resorts/hotels should be constructed to supply increased number of visitors 496 2.67 1.34 1 5

More natural areas should be converted into tourist entertainment areas 500 2.15 1.21 1 5

Total number of observations 505

The screening of the WTP questionnaire was �rst provided to visitors to eliminate protest bidders. The visitors were
asked a yes/no question whether they were willing to pay extra (a positive amount) for conservation efforts in the CLC
MPA. A signi�cant proportion of visitors (33.66%) were not willing to pay an additional entrance fee, suggesting that
there were perhaps some protest bidders among the “No” visitors. According to Ghosh and Mondal (2013), protest
bidders are surveyed visitors who chose one of the following reasons: “The MPA already has a fund for conservation”;
“Polluters or �shermen should pay for conservation”; or “Not tourists’ responsibility”. The survey results show 111 “No”
visitors (65.29% of “No” visitors or 21.98% of the total surveyed visitors) chose one, two or all three of the above reasons
to explain why they would not pay an additional amount to support MPA conservation. These visitors were considered
protest bidders and were excluded from the WTP model, because they would cause a downward bias in the WTP
estimates (Hackl and Pruckner, 1999). Protest bidders are popular in CVM surveys (Asafu-Adjaye and Tapsuwan, 2008;
Kerr, 2001; Wang and Jia, 2012). Latinopoulos et al. (2016) speci�ed that a rate of protest bidders of 40% and below of
the total surveyed respondents is acceptable in CVM studies. The “No” visitors who were not protest bidders, were
considered valid zero bidders (Goodman et al., 1998).
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The results also show that 84 visitors (75.7% of “No” visitors or 16.6% of total visitors) chose not to pay more (a positive
amount) or an additional fee because they did not trust that the money would be used for conservation. It is likely that a
lack of transparency in using funds by government agencies or authorities leads to visitors’ distrust of these
organisations’ funds management. This behaviour is similar in other developing countries where public organisation
funds are often misused. For example, surveyed divers in the coral reefs in Anilao, Mactan Island and Alona beach in the
Philippines prefer that non-government organisations manage their fees, instead of government organisations (Arin and
Kramer, 2002). Several surveyed respondents in China (19.7%) were unwilling to pay for biodiversity conservation and
environmental protection in the Dalai Lake protected area because they do not trust that their money would be used for
these purposes (Wang and Jia, 2012).

After eliminating protest bidders, 394 observations were used for further analysis. The surveyed visitors’ demographic
characteristics are shown in Table 2. The three groups of visitors (Vietnamese, foreign and combined visitors) were
analysed separately. In general, female visitors, younger visitors (age between 26 and 35), and higher educated visitors
(with a bachelor degree and above) appeared to visit CLC MPA more. Approximately 60% of visitors who visited the CLC
MPA were professionals and business managers/owners/self-employed.

In the payment card format, visitors who answered “Yes” next picked their WTP value from the provided list of 10 bids.
The “Yes” visitors were also provided with a list of WTP motivations (based on a �ve-point Likert scale) to validate of
their positive bids (Goodman et al., 1998).

Table 2. The demographic characteristics of Cu Lao Cham Marine Protected Area’s surveyed visitors (in percentages)

Factor Category Combined visitors
(n=394)

Vietnamese visitors
(n=325) Foreign visitors (n=69)

Gender Male 45.18 45.54 43.48

Female 54.57 54.15 56.52

Age group (years old) 18 - 25 26.90 27.38 24.64

26 - 35 41.37 42.15 37.68

36 – 45 20.30 21.85 13.04

46 – 55 7.87 5.54 18.84

56 – 65 3.05 3.08 2.90

Over 65 0.51 27.38 2.90

Education level No formal education 1.02 1.23 0

Primary school 0 0 0

Secondary school 3.05 3.38 1.45

High school 15.48 16.62 10.14

Three-year or under college
diploma/certi�cate

29.19 30.15 24.64

Bachelor degree 40.61 42.77 30.43

Post graduate degree 10.66 5.85 33.33

a
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Factor Category Combined visitors
(n=394)

Vietnamese visitors
(n=325) Foreign visitors (n=69)

Occupation Civil servant 16.75 18.46 8.70

Manager/owner of business/self-
employed

23.86 24.62 20.29

Staff and profession 36.80 34.15 49.28

Student 14.47 14.15 15.94

Fisherman/farmer 3.55 4.31 0

Retired 2.54 2.15 4.35

Unemployed/homemaker 1.02 0.92 1.45

Other 1.02 1.23 0

Marriage status Single/never married 36.29 34.15 46.38

Engaged 4.57 4.92 2.90

Married 55.33 59.69 34.78

De facto relationship 2.79 0.62 13.04

Divorced/separated 0.76 0.31 2.90

Widow/widower 0.25 0.31 0

Household monthly gross
income  (mil. VND)

< 5 0.62

5 – 10 3.08

10 – 15 23.69

15 – 20 30.15

20 – 25 18.15

> 25 24.31

< 45 17.65

45 – 90 30.88

90 – 135 17.65

135 – 180 8.82

180 – 225 10.29

> 225 14.71

Vietnamese visitors n=324; The income values of foreign visitors were converted from USD into VND; foreign visitors n=68

Table 3 shows visitors’ motivations for their WTP for conservation of the CLC MPA. The results show that the visitors
identi�ed environmental quality improvement and conservation/preservation as the most important motivations for
contributing to CLC MPA conservation (means 4.37 and 4.23, respectively). The results indicate that the “Yes” visitors are
aware of their conservation contribution to CLC MPA’s environment and natural resources. “The entrance fee to the CLC
MPA is lower than that of other MPAs and coastal recreational sites” had the lowest mean score (3.39). This means the
cheap entrance fee was unlikely the reason why the visitors were willing to pay additional entrance fee for the CLC MPA
conservation.

b

a b
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Table 3. Surveyed visitors’ motivations for their WTP for conservation of Cu Lao Cham Marine Protected Area

Willingness To Pay motivation Obs. Median Mean S.D. Min Max

Conserve and preserve the CLC MPA for future generations 326 5 4.37 0.75 1 5

Want better facilities 325 3 3.48 1.03 1 5

Get satisfaction from having paid to help preserve the MPA 321 4 3.99 0.88 1 5

Improve environmental quality in the CLC MPA 324 4 4.23 0.87 1 5

Want to pay more for CLC MPA management and for using recreational areas 323 4 4.16 0.82 1 5

The entrance fee to the CLC MPA is lower than that of other MPAs and coastal recreational sites 321 3 3.39 1.04 1 5

Want to contribute to local development 324 3 3.54 0.99 1 5

The CLC MPA beauty deserves to be paid more for enjoying it 324 4 3.97 0.88 1 5

Do not think much about my motivation for WTP 325 3 3.97 0.93 1 5

Table 4 presents the visitors’ WTP, including zero payment, for conservation in the CLC MPA, in intervals, for the three
different groups of visitors: combined, Vietnamese and foreign visitors. The results show 85% of the surveyed visitors
were willing to pay a positive amount for conservation in the CLC MPA. The separate group �gures are 78% of foreign
visitors and 87% of Vietnamese visitors. This result is similar to Lindsey and Holmes’s (2002) study (72% and 83%,
respectively) that investigated the WTP for the Hon Mun MPA in Vietnam. It is likely that more Vietnamese visitors want
to contribute to MPA conservation in Vietnam than foreign visitors. Similarly, Tapsuwan’s (2005) study also found that
more domestic visitors were willing to pay a larger positive amount for conservation than foreign visitors (45.67% and
34.56%, respectively) while scuba diving in the Mu Ko Similan Marine National Park, Thailand.

Table 4. Frequency and proportion of Willingness to Pay interval selection

Interval bid (US$)
Combined Vietnamese visitors Foreign visitors

Frequency % Frequency % Frequency %

0 – 1.0 59 14.97 44 13.54 15 21.74

1.0 – 1.5 112 28.43 111 34.15 1 1.45

1.5 – 2.0 56 14.21 53 16.31 3 4.35

2.0 – 2.5 50 12.69 43 13.23 7 10.14

2.5 – 3.0 22 5.58 21 6.46 1 1.45

3.0 – 3.5 16 4.06 9 2.77 7 10.14

3.5 – 4.0 8 2.03 8 2.46 0 0

4.0 – 4.5 9 2.28 8 2.46 1 1.45

4.5 – 5.0 17 4.31 12 3.69 5 7.25

5.0 – 5.5* 32 8.12 11 3.38 21 30.43

5.5 + ** 13 3.3 5 1.54 8 11.59

* Visitors who chose a US$ 5.0 bid had a higher bound WTP of US$5.5. 
** Visitors who chose a bid over US$5.0 were assumed to have a lower bound WTP of US$5.5.

The WTP models in this study use a mix of dummy, continuous and �ve-point Likert scales variables. The probability of
the visitors’ WTP for an additional entrance fee to visit the CLC MPA was modelled as a function of the visitors’
characteristics, their perceptions of environmental protection and conservation, their environmental education
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awareness as well as their attitudes toward the entrance fee and the quality of nature in the CLC MPA. Table 5 reports
the estimated coe�cient values, robust standard errors and marginal effects of three WTP models for Vietnamese,
foreign and both foreign and Vietnamese visitors. We used the conditional marginal effects of these models to examine
the power of the effect of predictor factors on visitors’ WTP. These models were estimated separately with different
observation samples. Model 1 analysed Vietnam and foreign visitors’ WTP. Model 2 analysed Vietnamese visitors’ WTP.
Model 3 analysed foreign visitors’ WTP, regardless of whether they departed from Vietnam or overseas.

The income variable is a crucial factor in estimating WTP in CVM studies (e.g., Ahmed et al., 2007; Asafu-Adjaye and
Tapsuwan, 2008; Samdin et al., 2010; Siew et al., 2015; Tonin, 2019; Trujillo et al., 2016; Wang and Jia, 2012). In this
analysis, the income variable is positive and statistically signi�cant in Models 1 and 2 at the 5% and 1% levels,
respectively. This implies that the income variable plays a signi�cant role in the WTP of Vietnamese and combined
visitors. However, the insigni�cant income variable in Model 3 means that income is not an important factor for foreign
visitors’ WTP for conservation efforts in the CLC MPA. This �nding is similar to Piriyapada and Wang’s (2015) study that
investigated differences in WTP between Thai and foreign visitors for resource protection in the Ko Chang Marine
National Park. Their results show that the income variable is statistically signi�cant only in single bounded and double-
bounded dichotomous choice models of domestic visitors (at the 5% level). The positive income sign is the same as
previous studies (e.g., Bateman et al., 2005; Landry et al., 2018; Yoo and Yang, 2001). The result indicates that visitors
with higher incomes (in Models 1 and 2), are likely to pay more for conservation efforts in the CLC MPA. A one unit
increase in income increases visitors’ WTP by approximately 0.015% and 0.24% in Models 1 and 2, respectively. In other
words, if visitors’ monthly income increases by US$100, their WTP will rise by 1.5% and 24%, respectively.

Only the variables relating to entrance fee (efrating and e�ncrease) are statistically signi�cant in all three models (see
Table 5). Rating the entrance fee negatively and signi�cantly affects the visitors’ WTP at the 1% level, which implies that,
regardless of Vietnamese, non-Vietnamese, or combined visitors, they will pay less for conservation if they think that the
current entrance fee is very expensive. In other words, if visitors rate the entrance price at a higher point (on a �ve-point
Likert scale), their WTP for conservation decreases proportionally by 0.738 to 1.05 (or from 73.8% to over 100%). The
entrance fee is used as a proxy for the partial cost of visiting the MPA. The higher visitors perceive the cost of visiting the
CLC MPA, the lower the probability that they will pay an additional amount for conservation efforts in the CLC MPA. In
contrast, the importance of increasing an entrance fee is positive and statistically signi�cant at 5%, 10%, and 5% in
Models 1, 2, and 3, respectively. This variable investigates visitors’ awareness of conservation and environmental
protection in the CLC MPA using an increased entrance fee. The result reveals that visitors with higher scores in the
entrance fee increase will contribute more toward conservation. In other words, a one unit increase in the visitors’
entrance fee score raises their WTP by 14%, 12.5% and 48.8% (for combined, Vietnamese and non-Vietnamese visitors,
respectively).
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Table 5. Generalised Linear Models for WTP for conservation in the Cu Lao Cham Marine Protected Area

Variable Description

Combined visitors
(Model 1)

Vietnamese visitors
(Model 2)

Foreign visitors
(Model 3)

Coe�cient Marginal
effect Coe�cient Marginal

effect Coe�cient Marginal
effect

inc Monthly individual income (US$) 7.17e-05** 1.505e-
04

0.0013*** 2.363e-
03

-3.03e-05 -9.45e-
05

(3.39e-05) (3.3e-04) (3.58e-05)

efrating The rate of entrance fee. 1 = very cheap; 5 = very expensive -0.402*** -0.844 -0.390*** -0.738 -0.337*** -1.050

(0.0434) (0.0529) (0.0798)

manager 1 = If visitors are manager, owner of business or self-employed; 0
= otherwise

0.166** 0.365 0.130* 0.255 0.150 0.490

(0.0688) (0.0701) (0.194)

secondary 1 = If visitor’s highest education is secondary school; 0 =
otherwise

-0.409** -0.713 -0.238 -0.404 -1.793*** -2.665

(0.173) (0.165) (0.109)

qltybeach Visitors’ assessment on quality of CLC MPA beaches (1 = very
poor; 5 = very good)

0.00906 0.019 -0.0237 -0.045 0.242** 0.754

(0.0445) (0.0469) (0.106)

envact 1= If visitors participate in environmental protection activities; 0 =
otherwise

0.121** 0.257 0.164** 0.312 0.0993 0.316

(0.0604) (0.0644) (0.166)

valueCLC 1 = if jobs and foreign exchange are the most important value
provided by the CLC MPA; 0 = otherwise

-0.392 -0.682 0.215*** 0.455 -1.371*** -2.372

(0.479) (0.0619) (0.283)

e�ncrease Increasing the entrance fee to help improve conservation and
environmental protection in the CLC MPA (1 = less important; 5 =
most important)

0.0667** 0.140 0.0659* 0.125 0.157** 0.488

(0.0335) (0.0351) (0.0767)

ecoedu Enhancing eco-education for tourists (1 = less important; 5 =
most important)

0.0775** 0.163 0.0436 0.082 0.304** 0.946

(0.0369) (0.0374) (0.130)

Constant 1.094*** 0.972*** -0.986

(0.319) (0.376) (0.874)

Obs 394 325 69

LL -686.21 -532.47 -147.42

χ 193.32*** 125.82*** 1353.78***

AIC 1392.427 1082.932 310.847

WTP non-parametric estimates 2.24 1.98 3.47

(95% C.I.) (2.09 – 2.4) (1.84 – 2.12) (2.99 – 3.95)

WTP parametric estimates 2.26 1.99 3.56

(95% C.I.) (2.16 – 2.37) (1.92 – 2.06) (3.13 – 3.99)

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1

Visitors believe that eco-education enhancement for visitors will have a positive marginal effect on their WTP, by 16.3%
and 94.6% in Models 1 and 3, respectively (Table 5). Like Machairas and Hovardas (2005), and Wang and Jia (2012), this
study suggests that environmental/ecological education for visitors or MPA users plays an important role in maintaining
the quality of nature and contributing to the biodiversity of natural parks or protected areas. Enhancement of
environmental education not only helps reduce users’ impact on the environment but also strengthens their

2
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environmental protection awareness. Enhancement of eco-education for visitors agrees with what the local government
is doing in the CLC MPA such as visitors are not being allowed to bring any plastic bags to the island. However, the use
of plastic bags is not the only issue created by increased visits to the CLC MPA. There are also problems related to waste
disposal and overcrowding because of the increased number of visitors.

Although visitors agreed on the necessity of enhancing visitors’ eco-education, Vietnamese and foreign visitors have
different opinions on the most important value provided by the CLC MPA. Visitors’ WTP was affected in opposite
directions in Models 2 and 3 (signi�cant at 1% level) depending on what the most important value of the MPA that the
visitors chose. If foreign visitors think that the most important factors are job creation and increased foreign exchange in
the CLC MPA, then their WTP for conservation efforts declines. The results may also suggest that the CLC MPA residents
and management board that rely on resources from the CLC MPA, and tourism, have enough revenue to cover their living
expenses, their conservation programmes and other management duties. In turn, foreign visitors felt it was not
necessary to pay an additional amount for conservation efforts. However, the Vietnamese visitors’ perception differs. If
job creation and foreign exchange are considered the most important features of the CLC MPA, Vietnamese visitors will
contribute approximately 45.5% more for conservation through an additional entrance fee. Like previous studies (e.g.,
Babier et al., 1997; Cesar, 2000; Seenprachawong, 2002), we consider policy related to the marine tourism industry.
Vietnamese visitors have seen the destructive impacts of increased visitor numbers on various marine parks. Thus,
many are willing to support conservation/preservation efforts associated with such areas. For example,
Seenprachawong’s (2002) study shows local respondents strongly disagreed that Thailand should increase the number
of jobs by developing its forest, sea or land resources (which would damage the environment). Therefore, they are
unlikely to support tourism if it means degrading the environment and depleting natural resources. However, foreign
visitors in our study are willing to pay 75.4% more for conservation if they think that the quality of the beach in the CLC
MPA will increase by one point (based on a �ve-point Likert scale). This �nding implies that visitors were willing to pay
more for that a better-quality beach/ecosystem.

WTP Estimates
Our results show 85% of surveyed visitors chose a positive bid value on their WTP for conservation in the CLC MPA. This
means that the major visitors were willing to pay an additional amount over the current entrance fee when they visit the
CLC MPA. The results from the log-normal regressions (see Table 5) indicate that the WTP depended on the group of
visitors (combined, Vietnamese or foreign visitors). The differences between the mean WTP of the three different groups
of visitors are shown in Table 5. Foreign visitors were willing to contribute most towards conservation efforts (US$3.56
per person per visit). Vietnamese visitors were willing to pay approximately 43%-44% less than the foreign visitors
(US$1.99 per person per visit).

Conclusion
The number of visitors travelling to the CLC MPA has increased dramatically over the last 10 years (approximately 46%
annually between 2008 and 2018). The total number of people visiting the CLC MPA in 2018 approached 400,000, which
was 20 times higher than the numbers in 2008 (Nguyen, 2019). CLC MPA receives over 3,000 visitors daily during the
tourism season, which is higher than the number of residents on the islands (3,000) (Ngoc, 2018). Tourism development
has contributed �nancially to the management of the CLC MPA, conservation programmes, and to local residents who
lost their income through the establishment of the MPA. However, it has also created pressure on the biodiversity of the
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CLC MPA and caused environmental damage (e.g., degradation of the beaches and coral reefs). The question is, if the
MPA management board and local authorities increase the current entrance fee based on the surveyed visitors’ mean
WTP for conservation, would this decrease the number of visitors, and/or impact the park’s �nancial sustainability
and/or conservation activities?

The WTP estimates from the CVM models reveal that the visitors were willing to pay a positive amount in addition to the
current entrance fee to visit CLC MPA. This implies that they are likely to contribute more for the conservation of the CLC
MPA through a new entrance fee. Policy makers could introduce a new fee system. A two-tier two-level system may be
appropriate if authorities want to keep the number of visits the same (or decrease the total number of visits) but ensure
that their funds for management and conservation programmes remain the same. One way to achieve this would be to
charge foreign visitors a higher entrance fee and offer domestic and local visitors a reduced rate. Children and senior
citizens could also be offered a 50% reduced entrance fee.

The mean WTP was used to predict the total bene�t of the CLC MPA from the proposed entrance fee (the current
entrance fee topped up with the mean WTP value); the current entrance fee uses three growth rates (2.9%, 1% and 0%) of
the total number of visitors. The results shows that the total revenue from the proposed entrance fee is approximately
2.5 times higher than that of the current entrance fee over the next 10 years. The total revenue from the proposed
entrance fee with zero percent growth rate is still higher than that using the current entrance fee with 2.9% annual growth
rate over 10 years from 2020 - 2029 (at a discount rate of 3.88% per year). This result indicates that if the proposed
entrance fee were introduced, the CLC MPA management would not only have su�cient funds, but also that the number
of visitors may decline slightly, which would reduce some of the pressure on the environment, natural resources and
coral reefs.

MPAs are established to conserve marine resource biodiversity. However, they need su�cient funds for their
management and conservation programmes. According to Walton et al. (2015), MPAs in Vietnam are under �nancial
de�cit though they receive millions of visits per year. Their budget mainly comes from local and central government, and
non-government organisations (Vo, 2020; Walton et al., 2015), which are insu�cient for the MPAs’ management and
conservation programmes in the long-term. Meanwhile, eco-tourism development promises to generate a sustainable
source of �nancing to the MPAs. Charging an entrance fee or increasing an entrance fee to the visitors from a nominal
amount could help local communities capture scarce rental revenue from resources that they no longer have access to
when MPAs are established. The entrance fee scheme implemented in each MPA depends on information supplied by
the WTP analysis of the particular MPA or other successful MPA entrance fee systems. Based on the WTP for
conservation of the Cu Lao Cham MPA, other MPAs in Vietnam may propose their own entrance fee system. A user fee
also enables local authorities and the MPA management boards to manage the number of visitors and minimise the risk
or damage to MPAs from tourism.
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Endnotes

1. Int.$ (international dollar), or the Geary–Khamis dollar, is a hypothesised currency unit the authors used to unify all values across

countries in one currency. This currency is based on the purchasing power parity (PPP) that one US dollar could buy in the US at a

certain time. Conversion of this currency to other countries’ currency is possible only by using the country’s PPP, not the market

exchange rate. 1Int.$=1 USD (de Groot et al., 2012).
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