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This dissertation consists of three self-contained essays dealing with three 

separate issues, based on the policy objectives and the methodologies used to 

approach them. The ultimate goal is to provide policy makers the necessary 

information for better informed decisions when designing environmental policies in 

the context of national parks (where Khao Yai National Park is used as a 

representative).  

The first essay applied RUM model to analyze Thai recreationists‟ site choices 

for ten study waterfall sites in and around Khao Yai National Park. The panel trip data 

on previous waterfall recreation trips collected on intercept respondents at six 

intercept sites was used in analysis. In addition to the trip costs, three broad classes of 

site characteristics: physical characteristics; quality/quantity levels of facility 

provision; and recreational activities, were included in the model as they were 

hypothesized to have impacts on recreationists‟ site choices. The analysis focused on 

day-trip recreationists who employed personal car in travelling to the waterfall sites. 

An estimator for “intercept and follow” sample proposed by McFadden (1996) was 

applied to correct the sampling bias arising from choice-based sampling. Two major 

conclusions were drawn from empirical results. First, the site characteristics suggested 

by Thai literatures were all significant to recreationist‟s site choice but not all of them 

are preferred by recreationists. Second, the choice-based sampling data introduced 

substantial bias onto the estimates of the coefficients and, consequently, the welfare 
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effects. The results of sensitivity analysis indicated the complexity in anticipating the 

effects of applying wrong population proportions. 

The second essay aimed to design a desirable Payments for Environmental 

Services (PES) program to be implemented in Bu Pram sub-district in Prachinburi 

Province in eastern Thailand. Landowners' preferences on program factors were both 

identified and quantified using a choice experiment. The results showed that all 

hypothetical programs attributes were statistically significant to landowners‟ 

participation decisions, except free-to-choose in-kind benefits. On average, 

landowners preferred the land use option that allowed them to cultivate and manage 

the enrolled land under the program. The length of contract adversely affected 

landowners‟ participation in the hypothetical PES program. The other three program 

attributes of unrestricted amount of minimum land to enroll into the program and two 

in-kind benefits (advisory services and ecotourism-related job training) had positive 

impacts on landowners‟ participation decisions. Willingness to accept (WTA) 

calculations suggested that higher monetary incentives could help induce landowners 

to participate in PES programs that would generate desirable environmental benefits. 

Moreover, the WTA estimates showed that in-kind benefits could enhance the 

attractiveness of a PES program and significantly reduce the need for monetary 

incentives. 

The third essay aimed to validate the use of stated preference (SP) data 

collected from self-administered internet survey in modeling recreational demand. 

Variety of tests and measures were conducted to test whether the internet SP data 

would yield consistent information with in-person interview SP data. The 

probabilistic conditional logit model was used to analyze waterfall site choices of day-

trip recreationists. For preference homogeneity test, the underlying preference 

structure of the internet SP data was not statistically different from that observed from 

the RP data, whereas the underlying preference structure observed from the SP data – 

which was a part of the RP survey – was not always the same as that observed from 

the RP data. For predictive ability test, variety of tests and measures indicated that the 

in-person interview SP data was not superior to the internet SP data. In contrary to 

what is often assumed, the findings of this study suggested that the data quality of SP 

study administered in-person was not always superior. Although the findings might 
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have been confounded by different sample frames, the study indicates a great 

potential of internet survey as an alternative survey mode for the hypothetical study of 

recreational demand. 
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 CHAPTER 1

 

INTRODUCTION 

The Department of Highways had 128 rare and well-preserved 

trees cut down in 2010 to make way for its road-expansion project. On 

May 16, the Central Administrative Court ordered the department to 

replant the trees along Thanarath Road. … supporter Wisutthichart 

Khemglad wrote: “The road to Khao Yai used to be fresh and green. 

We could drive slowly and appreciate nature. I‟m sorry that this is 

gone. When will we learn to develop and preserve nature at the same 

time?” (Kornchanok Raksaseri, 2013) 

 

1.1 Introduction and Objectives 

 

People recognize that transportation facilities are vital to economic growth and 

the welfare of a growing population. On the other hand, they also place value to the 

other services of environmental and natural resources. The road-expansion project 

here reduces traffic congestion so as to increase the benefit of people who use this 

highway, but at a price of economic values of the foregone services of those trees. 

Wider road means reduction in number of trees, carbon sequestration level, quality 

and quantity of recreation opportunities, and, perhaps, habitat of some wildlife. Thus, 

policy makers face tough choices that involve trade-offs. In order to make wise 

choices concerning these trade-offs, it is necessary to reconcile conflicting interests of 

those affected by management decisions. In doing so, policy makers require 

information on the value of reduction in congestion and the values that people place 

on changes of various services of these 128 rare trees. 

Most of environmental problems have characteristics of public goods and 

externalities. This means that the policies that do not account for the values placed on 



2 

 

 

these resources tends to provide suboptimal results (Sterner and Coria, 2012). If the 

objective of policy making is to maximize well-being of individuals associated with 

the use of environmental and natural resources, policy makers should therefore take 

into consideration the net impacts of environmental changes on those affected by the 

management choices. And, as suggested by Freeman that “each individual is the best 

judge of how well off he or she is in a given situation” (Freeman, 1993, p. 6), the 

information on the values that individuals place on changes of the services of 

environmental and natural resources is then necessary for better public policy making. 

This dissertation aims to provide policy makers the necessary information and 

practical tools for their better informed decisions when designing the environmental 

policies. Specifically, I work on policies of the Department of National Parks, 

Wildlife, and Plant Conservation (DNP). The DNP is one of 11 government agencies 

under the Ministry of Natural Resources and Environment (MONRE) which is the 

central ministry in dealing with environmental and natural resources problems. This 

agency is an interesting representative of environmental policy makers from many 

aspects. Given a large number of protected areas being under its management (based 

on DNP‟s website, these include 127 national parks, 119 forest parks, 58 wildlife 

sanctuaries, 60 non-hunting areas, 18 botanical gardens, and 52 arboretums), the DNP 

unavoidably faces variety of problems in dealing with those affected by its 

management decisions, and vice versa. On the other hand, since the DNP‟s objectives 

range from preserving and conserving natural resources, promoting natural recreation 

to developing the knowledge in natural resource management; the policy instruments 

implemented for one particular objective may sometimes adversely affect to the 

success of the other objectives. 

To be more policy-relevant, I look at the actual DNP‟s four year operation 

plan for the period of 2012-2015 (Department of National Parks, Wildlife, and Plant 

Conservation, 2012a). Three (out of six) ultimate goals of the DNP are chosen and 

then become the main objectives of this dissertation: 

1) To enhance potential of recreation sites within the national parks; 

2) To promote public participation in wildlife and natural resources 

conservation, protection, and restoration; and 

3) To develop knowledge in managing natural resources. 
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The first goal is addressed in the Chapter 2 “A Recreation Site Choice Model 

with On-site Retrospective Trips Data: An Empirical Application to Central Thailand 

Waterfalls”. Nature-based recreation in Thailand is regaining its popularity. 

Recreationists have continuously been increasing since its lowest level in 2011 (DNP, 

2013). The number of recreationist and its related income of the fiscal year 2014 

reportedly increase 26% and 40%, respectively, compared with the fiscal year 2011. 

However, an increase in recreationists comes with the pressure on the environmental 

quality of the recreation site. Park‟s infrastructure and facilities have been developed 

to achieve dual targets of higher tourism income and nature conservation (DNP, 

2012a). Nonetheless, while many of recreationists prefer well-developed 

infrastructure and comfortable facilities, none of these things may be desired by the 

others. Park managers may need to balance those targets of higher tourism income 

and the environmental quality. Hence, to effectively provide suitable level of 

development that still maintain the desired level of environmental quality, park 

managers need to understand recreationists‟ preferences. 

The Chapter 3 “Landowners‟ Preferences for a Payments for Environmental 

Services Program: A Case Study in East Thailand” addresses conservation problems 

commonly faced around the perimeter of national parks across Thailand. Often, the 

command-and-control policy instrument is not effective and cause serious conflicts 

with neighboring community. The DNP may therefore need to develop and increase 

stakeholders‟ participation in managing forest and wildlife. Since that approach is in 

the nature of voluntary basis, support of neighboring community is thus essential. An 

understanding of locals‟ preferences on policy options is therefore one of the 

challenging issues in designing the policy. 

The third goal is actually addressed by the whole dissertation. Although the 

Chapter 4 “Validity of Internet-based Stated Preference Data in Modeling Waterfall                         

Recreation Site Choice” is solely designed for providing the DNP an alternative 

survey tool in conducting stated preference research, a number of research-based 

policy recommendations generated from the findings and conclusions of Chapter 2 & 

3 can also be considered as contributions for the third goal. The tools and applications 

presented in this dissertation are all helpful for developing knowledge in managing 

natural resources. 
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1.2 The Random Utility Maximization (RUM) Model 

 

This dissertation uses the Random Utility Maximization (RUM) model to 

analyze individual probabilistic choices. McFadden introduced the RUM model in 

1973 (McFadden, 1973). Although its early applications focused on transportation 

choices, the RUM model has now been applied in various applications including 

environmental economics. Since the model is established within a utility maximizing 

framework and allows researchers to examine the effects of a change in the quality or 

quantity of natural resources and environment to individuals‟ preferences and welfare, 

it has become one of the workhorse models for studying the economic values of non-

market goods from an academic perspective. See Small and Rosen (1981) and 

Hanemann (1981) for well-established foundation in measuring the welfare effects 

where the discrete choice (and, therefore, the RUM model) is involved. This section 

provides a very brief review on the applications of the RUM model. More detail of 

theory and applications of RUM model specifically related to each issue can be found 

in subsequent chapters. 

Most if not all of the applications at the beginning stage in 1980s dealt with 

the revealed preference data (the travel cost method, in particular), focusing on the 

study of recreational demand. Hanemann (1984a) provides conceptual explanation 

when applying RUM model in predicting choices in multiple sites demand model.  

The seminal works by Bockstael and colleagues and Carson and colleagues pioneered 

the use of RUM models to environmental economic applications (recreation demand, 

in particular). In their series of reports and subsequent papers, Bockstael and 

colleagues present some of the first RUM applications on beach uses and recreational 

boating (see Bockstael, Hanemann, and Strand, 1986 ;and Bockstael, McConnell, and 

Strand, 1987); and sport fishing (see Bockstael, McConnell, and Strand, 1989). Based 

on series of their works in 1980s, Carson, Hanemann, and Wegge (2009) present an 

application of a nested generalized logit model to sport fishing in south central 

Alaska. Interesting literatures for various applications to recreation include: sport 

fishing (Haab, Hamilton, and McConnell, 2008; Train, 1998), rock climbing (Shaw 

and Jakus, 1996; Scarpa and Thiene, 2005), lake recreation (Parsons and Kealy, 

1992), and beach recreation (Parsons, Massey, and Tomasi, 1999). 
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The applications of RUM model in the stated preference studies are mostly 

related to the use of choice experiments method. Boyle (2003) suggests that although 

the RUM approach can be used to analyze the data generated from contingent 

valuation method (Hanemann, 1984b), the approach proposed by Cameron and 

Hupper (1989) is most commonly used in the literature. The RUM model provides the 

theoretical foundation for empirical models based on choices between hypothetically 

competing alternatives presented to respondents in the choice experiments. 

Adamowicz, Louviere, and Williams (1994) present one of the first applications of 

choice experiments method in environmental economics. Other applications include 

measuring the passive use values (Adamowicz, Boxall, Williams, and Louviere, 1998) 

and policy/program factor study (Ruto and Garrod, 2009; Espinosa-Goded, Barreiro-

Hurle and Ruto, 2010; Kaczan, Swallow, Adamowicz, and Vihemäki, 2012).  

 

1.3 Study Area 

 

Khao Yai National Park (KYNP) was chosen as a case study area. Given a 

large number of national parks being under DNP‟s management, KYNP is one of the 

most interesting sites for research activities from various aspects. With continued 

economic growth and urban expansion, the problems of expansion of Highway 304, 

encroachment, illegal logging, cattle grazing, and increasing tourism pressure are 

some key issues associated with KYNP and the other sites in the World Heritage 

Dong Phayayen – KhoaYai Forest Complex (DPKY) (UNESCO, 2013). A lack of 

effective policies seems to be the most serious problem, and hence, the most 

important threat to the complex (Curtis and Doak, 2012). Designing the effective 

policies is therefore one of the most challenging tasks for the DNP. To a certain 

extent, this dissertation is expected to help the DNP in achieving that task. 
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1.4 Overview of the Dissertation 

 

The next three chapters are self-contained essays aiming to address three 

separate issues pertaining to previously mentioned DNP‟s ultimate goals in relation to 

KYNP. The first essay deals with the tourism management policy. It focuses on the 

choice behavior of day-trip recreationists who choose to take their trips to various 

waterfall sites located around KYNP. The RUM model is applied under the travel cost 

framework (Hanemann, 1984a). Since the proportion of waterfall recreationist in 

general population is low and KYNP‟s lesser known waterfall sites have much lower 

visitation than the well-known ones, the choice-based sampling is then implemented 

for cost-effective data collection. Although the choice-based sampling certainly 

obtains behavior of interest on the relevant sites, the intercept sample naturally 

contains a problem of higher level of avidity than the true proportion of recreationist 

in general population. The choice-based sampling data thus results in biased 

parameter estimates when estimating the probabilistic conditional logit model 

(Manski and Lerman, 1977). To correct that sampling bias, an estimator for “intercept 

and follow” (I&F) sample proposed by McFadden (1996) is used. This estimator is 

highly suitable with our data as a positive sampling rate is not required for every 

intercept site and retrospective trip data can also be included in the estimation. 

The second essay aims to help policy makers design the incentive payment 

conservation programs. The study uses a choice experiment (CE) technique to 

investigate landowners‟ ex-ante preferences for key contractual elements of different 

hypothetical schemes of Payments for Environmental Services (PES) program. Since 

the choice experiment on program factor usually assumes that landowners' 

participation in a proposed program is determined by the utility that is derived from 

the attributes of alternative program being participated in, the method works well with 

the RUM model of which its deterministic component is also assumed that the 

consumers consider each alternative in their choice set as a different bundle of 

characteristics. The derived trade-offs between those key contractual elements are 

then used for the design of various desirable programs, depending on project‟s 

ultimate goal. In addition, with the technique used in the study, it also allows us to 
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estimate the minimum monetary incentive needed for each hypothetical program in 

order to compensate the landowners who need to participate in. 

The third essay assesses the mode effects between in-person interviews and 

internet surveys in stated preference study (specifically, in my case, the choice 

experiment.) This essay focuses on the recreational use values of day-trips taken to 

the waterfall sites around KYNP. Instead of directly comparing the estimated 

preference structure (i.e. preference parameters) and the mean value estimates of the 

internet survey with the in-person interview survey, as usually conducted in typical 

mode comparison study in stated preference literature, this essay investigates the 

differences in data quality generated from two survey modes by comparing each 

single set of these stated preference data to the more preferred revealed preference 

data. Preference homogeneity and predictive ability tests are conducted in order to 

examine both internal and external validity of the stated preference data generated 

from internet survey. 

The final section summarizes all findings and conclusions generated by this 

dissertation. Policy recommendations are restated for better understanding.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 CHAPTER 2

 

A RECREATION SITE CHOICE MODEL WITH ON-SITE 

RETROSPECTIVE TRIPS DATA: AN EMPIRICAL 

APPLICATION TO CENTRAL THAILAND WATERFALLS 

2.1 Introduction 

 

Nature-based recreation in Thailand is regaining its popularity. Recreationists 

have continuously been increasing since its lowest level in 2011 (DNP, 2013). The 

number of recreationist and its related income of the fiscal year 2014 reportedly 

increase 26% and 40%, respectively, compared with the fiscal year 2011. Park‟s 

infrastructure and facilities have been developed to achieve dual targets of higher 

tourism income and nature conservation (DNP, 2012a). However, an increase in 

recreationists comes with the pressure on the environmental quality of the recreation 

site. Dong Phayayen - Khao Yai forest complex (DPKY), an UNESCO World 

Heritage site – one of the most popular destinations for nature-based recreation in 

Thailand – is one of the major recreation sites getting affected by such a problem 

(Curtis and Doak, 2012). Park managers may therefore need to balance those targets 

of higher tourism income and the environmental quality. Hence, to effectively provide 

suitable level of development that still maintain the desired level of environmental 

quality, park managers need to understand recreationists‟ preferences.  

This paper applies random utility maximization (RUM) model to analyze 

recreationists‟ site choices for waterfall-sites in and around Khao Yai National Park 

(KYNP) – the most popular destinations among Thai recreationists who visit this 

national park (Mingsan Kaosa-ard et al., 1995). Because many waterfalls are available 

for day-trip recreation either in or around KYNP, it is rationale to assume that 

recreationists have to make their choice in choosing the destination site for his/her 

day-trip. 
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In the last two decades, adopting RUM model (McFadden, 1973) in travel cost 

framework (Hanemann, 1984a) became workhorse models for studying the economic 

value of recreational uses of the environmental from an academic perspective, as they 

allow researchers to examine the effects of a change in sites‟ quality or the 

opening/closing of the sites to recreationists‟ choice behavior and welfare. 

Conventional single site travel cost model cannot include the site characteristics as 

there is no variation in cross-section of observations for a particular site. Extension of 

single site travel cost model to include variation in quality is to use a system of 

demands for multiple goods. Unfortunately, given the structure of that model, 

parameters estimation is difficult, if possible. See Bockstael, McConnell, and Strand 

(1989) for detailed discussions. 

When implemented in empirical works, desirable statistical properties of the 

parameters estimated from standard RUM models are based on an important 

assumption of using population-based random sampling choice data. However, if 

participation in recreational activity of interest in the population is rare or a set of sites 

have low visitation relative to other sites in the choice set, very large sample (and, 

consequently, a much higher survey cost) is required to ensure sufficient data. This is 

actually the case for waterfall recreation demand study in and around KYNP. 

Proportion of population who choose to visit the waterfall-sites in and around KYNP 

is roughly calculated using Department of National Parks, Wildlife and Plant 

Conservation (DNP)‟s aggregate visitation statistics and Department of Provincial 

Administration‟s population statistics for the year 2014. The number of recreationists 

and the population of provinces located in day-trip range to/from the waterfall choice 

set are used. Despite the fact that KYNP is one of the most popular national parks in 

Thailand and the visitation statistics used obviously over-represent the recreationists 

who visit the parks for the sole purpose of waterfall recreation, the resulting 

proportion is only seven percent. In addition to such potentially low proportion of 

population of waterfall-recreationist, KYNP‟s lesser known waterfall-sites have much 

lower visitation than well-known ones. Thus, to cost-effectively collect the data, 

choice-based sampling was used for this study. The survey was designed for 

collecting recreation waterfall-site choice. Respondents were intercepted at six out of 

ten study sites, and asked to provide previous waterfall-recreation trip over a previous 
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year. Unlike population-based random sampling, choice-based sampling certainly 

obtains behavior of interest on the relevant sites. However, since the intercept sample 

has a higher level of avidity than the study recreationist population, the estimation of 

probabilistic choice models from choice-based sampling data yields biased parameter 

estimates (Manski and Lerman, 1977). While various unbiased estimators have been 

developed for discrete choice RUM models using choice-based sampling (e.g. Manski 

and Lerman, 1977; Manski and McFadden, 1981; Cosslett, 1981; Moeltner and 

Shonkwiler, 2005; and Hindsley, Landry, and Gentner, 2011), all of them implicitly 

assume positive sampling rate for all sites in the choice set. These estimators are 

problematic for empirical studies of recreation site choices for which a large number 

of recreation sites are typically available (Ben-Akiva et al., 1997). 

An estimator for “intercept and follow” (I&F) sample proposed by McFadden 

(1996) is used. This estimator is more flexible as a positive sampling rate is not 

required for every intercept site and also allow researcher to include retrospective 

panel data of previous trips into estimation. In summary, results from subsequent 

analyzes of the effects of the hypothetical scenario of the site closure suggest dramatic 

differences between welfare estimates of corrected and uncorrected sampling bias. 

Sensitivity analysis shows limitations of the estimator caused by the proportion of 

population data used in calculating sampling correction weights. 

 

2.2 Practicality of Using Choice-Based Samples in Analysis 

 

RUM models‟ desirable statistical properties are derived from an assumption 

that the sample proportions of total trips taken to sites of interest mimic the population 

proportion of total trips taken to the same site. If choice-based sample is applied, 

those estimations yield inconsistent parameter estimates (Manski and Lerman, 1977). 

In practice, applied researchers may pay little attention to that problem when they 

estimate conditional logit because McFadden (in Manski and Lerman, 1977) shows 

that, for a conditional logit model with a full set of alternative-specific constants 

(ASC), a standard maximum likelihood (ML) estimator yields consistent preference 

parameter estimates, but inconsistent estimates of ASC. Kuriyama, Hilger, and 

Hanemann (2013) argue that applying McFadden‟s special case of including a full set 
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of ASC in the model is more problematic in the case of recreation site choices: for 

instance, (1) model estimation that includes a full set of ASCs creates computational 

problems given a relatively large number of alternative recreation sites; and (2) since 

environmental economic researchers are typically interested in measuring welfare 

change and policy impact on choice behavior; obtaining inconsistent estimates of 

ASC is undesirable. 

Assuming the proportion of population is known, Manski and Lerman (1977) 

proposes the Weighted Exogenous Sample Maximum Likelihood (WESML) 

estimator that yields consistent estimates for choice-based sampling data. Their 

weighted log-likelihood function is 
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where w(j) is the sampling correction weight and equal to the ratio of the proportion 

of samples who choose to visit site j, H(j), to the proportion of waterfall recreationist 

population who choose to visit site j, Q(j), from the choice set C;   ( ) is the 

conditional probability of selecting site i of individual n, given the sample size N; and 

      when recreationist n chooses site j and zero otherwise. 

Manski and McFadden (1981) propose alternative in dealing with choice-

based samples called Conditional Maximum Likelihood (CML) estimator which 

weights the sample choice probability instead of the sample choice frequencies like 

WESML. Consider the same case when the proportion of population,  ( ), is known. 

The conditional log-likelihood function is given by 
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They conclude that, in the presence of computational constraint, both WESML and 

CML are desirable estimators. However, since both WESML and CML require that 
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all sites appearing in the choice model must be sampled at a positive rate, these two 

estimators are more problematic when a large number of recreation sites are included 

(Ben-Akiva et al., 1997; Kuriyama, Hilger, and Hanemann, 2013). 

A sampling scheme that combines interception data and panel data (i.e. the 

trips to sites in the choice set over a season) has long emerged in the recreation site 

choice literatures (e.g. Morey et al., 2002). McFadden (1996) terms this an I&F 

survey and provides a statistical theory for this particular sampling scheme. 

Considering I&F sampling design, let    denotes the set of respondents intercepted at 

recreational sites i, indexed by i = 1,…,R. Let              denote the number of 

trips taken to site i, indexed by i = 1,…,S and ∑   
 
    equals to total M trips taken to 

all sites specified in the choice set, C. As opposed to both WESML and CML, he 

considers the case when not all alternative sites are included in the intercept survey. 

Hence, the total number of intercept sites (R) may be strictly less than the total 

number of alternative sites (S) in the choice set. Rewriting McFadden (1996) for the 

case where there are no persistent unobserved characteristics of the individual, v, over 

choice occasions, a general form of the log-likelihood I&F estimator of the pooled 

sample is given by:  
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      iK   (2.3) 

 

where  (           ) is the probability of choices on all occasions other than 

the intercept occasion and the data generation process for an independent random 

sample of choices on M-1 occasions, given a vector of observed variable ( );    

denotes a vector with 1 in component i, and zeros otherwise;      is a vector with 

     in component i,    in each component    ;  (   ) is the conditional 

probability of selecting site    ; and  (    ) denotes the criterion for choice-based 

sample. Note that readers should be concerned if there exist persistent unobserved 

characteristics of the individual over choice occasions; the estimates of mean welfare 

are therefore biased. Random parameter logit model (Train, 1998) could be employed 

to accounting for correlation among individuals‟ choice occasions. Kuriyama, Hilger, 

and Hanemann (2013) recently propose to use the information about the sampling 
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effort to address the choice-based sampling bias when applying random parameter 

logit model. 

Notice that the first term in Eq. (3) coincides with the log-likelihood for a 

random sample, we can in effect treat the choice observations on all occasions other 

than the intercept occasion, M-1, as if they were obtained by random sampling. For 

the second term, McFadden suggests that we can apply either CML or WESML to the 

intercept observations. However, for this study, only WESML can be applied due to a 

limitation of built-in commands provided in the statistical software used for 

estimation. The log-likelihood I&F estimator of the pooled sample would therefore 

have the following explicit form: 
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  (2.4) 

 

where    is sampling correction weights similar to those of WESML;     is the 

frequency of trips taken by recreationist n to site i during the defined period other than 

the intercept trip; and       when recreationist n was intercepted at site i and zero 

otherwise. Note that the term 1/N in McFadden‟s Eq. (28) is suppressed without effect 

to the solution, and the first part, which accounts for the random samples, has 

identical form as repeated logit model (Morey, 1981). 

 

2.3 Data, Trip Costs, and Choice Set 

 

The trip data used in model estimation is from intercept survey conducted on 

the weekends between June and July of 2015 at Takro falls, Ched Sao Noi falls, Heaw 

Narok falls, Heaw Suwat falls, Nang Rong falls, and Muak Lek falls. DNP‟s visitation 

statistics for various national parks indicates that the number of Thai recreationists 

between weekend and weekday are substantially different (DNP, 2015). The other 

four study sites of Sa Ri Ka falls, Pha Kluay Mai falls, Krong Kaew falls, and E-To 

falls were not surveyed due mainly to budget constraint. Because the number of 

waterfall recreationists is low relative to the general population, the choice-based 
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sampling approach was employed to ensure availability of the actual choices as well 

as other behavioral data of actual users of the activity in focus. Considering 

constraints, the choice-based sampling is considerably more effective than other 

sampling strategies from both cost and data collection perspective. Except Ched Sao 

Noi falls, Nang Rong falls, Muak Lek falls, and E-To falls; the site characteristic data 

of waterfall sites is based mainly on the Carrying Capacity (CC) study reports of DNP 

(2006). Unofficial CC information of Ched Sao Noi falls was provided by its staff 

through personal communication. Personal site survey was also conducted at all 

waterfall sites in the choice set to confirm site characteristic data and additionally 

collect the missing data of Nang Rong falls, Muak Lek falls, and E-To falls. 

Recreationists were randomly intercepted and asked for their cooperation to 

interview. The strategy used at the Ched Sao Noi falls slightly differ from the other 

intercept sites. Since data collection at Ched Sao Noi falls was conducted in 

cooperation park officers, in effect, a questionnaire was handed to respondent and 

self-administered instead of an interview. This different strategy resulted in 148 

uncompleted surveys. Since most of recreationists typically take the trips to waterfall 

sites with their family or friends, a main decision maker representing his/her group 

was then requested to be a respondent. In many cases, however, the highest educated 

member was usually sent out to represent the group and did the interview. Appendix 

A presents the fully detailed questionnaire used in this study. The field survey 

questionnaire (Appendix A) was developed based on the primary survey questionnaire 

(Appendix B). The latter one was designed to gather typical behavior and opinion of 

waterfall recreationists (so it was more or less like a small group discussion, not the 

typical paper-and-pencil format) and used as the guiding questions when fully 

implementing the field survey. The questionnaire was organized in five parts. The 

first part asked respondents to provide the information related to the intercepted trip. 

Questions included time spent at site, main activities done at sites, vehicle used, 

detailed number of members in each age group, and travel and non-travel expenditure. 

The next part aimed to understand recreationists‟ general behavior towards nature-

based recreation. Questions included site-searching behavior, and total number of 

trips typically taken each year. The third part was specific to waterfall recreation 

behavior. The pre-defined list of 43 waterfall sites in and around KYNP were 
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presented to respondents and asked them to indicate the sites he/she had known or 

actually visited. Two popular waterfalls located in the western forest being considered 

highly potential substitute sites were also added for better understanding in 

recreationists‟ behaviors. However, considering the assumption of identical choice set 

and day-trip viability, these two sites were not included in subsequent analyzes. 

Varying choice sets approach would be one of alternatives in dealing with this limit in 

future research. Respondents were also asked to report the number of visits to each of 

those pre-defined sites taken between January 2014 and June 2015. The use of 1.5 

years period instead of a conventional one year period was a result from discussions 

during pretesting surveys. Respondents expressed their concerns on the exact month 

they took the trips if an exact one year period (i.e. July 2014 and June 2015) was used. 

As this would cause the annual estimates of welfare effects to be biased, results 

should be cautiously used. Stated preference questions for a separate study were next 

presented to the respondents. The last part requested respondents for their socio-

economic data. Respondents were also asked to provide the name of the nearest 

temple, school, or hospital to their residences to determine travel distance.  

Of the 720 total respondents, 572 surveys were completed. To restrict the 

sample to day-tripper only, the sample used in estimations is confined to respondents 

who reside within 250 kilometers from their furthest waterfall site specified in the 

choice set. Because the time spent at site for waterfall recreation is, on average, two 

and a half hours, longer travel distance limit of 250 kilometers for day tripper is used 

instead of conventional 193 kilometers (120 miles) usually applied in site choice 

literatures. Moreover, given no travel cost data available for other vehicle types than 

personal car, only respondents who use personal cars in travelling to the waterfall 

sites are considered. To maximize the number of samples, definition of “personal car” 

for this study includes passenger car, pickup truck, SUV, and van. Respondents who 

use motorcycles are not included in the analysis. This leaves a total of 405 samples 

and 938 day-trip observations for the analysis. 

Most of the recreationists in the final sample travelled in a group: 55% with 

family, and 43% with friends. The average group size was six persons. On average, 

the recreationists spent their two and a half hours at waterfall sites. The trip 

characteristics when travelling to any types of resource – beaches, waterfalls, caves, 
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islands – slightly differed to the current trip of waterfall recreation: 60% with family, 

38% with friends. Since waterfall recreation is part of the broad range of nature-based 

recreation, other types of resource could then be considered as alternatives for 

recreationists per nature-based recreational choice occasion. This could be an 

important extension for future research. Additionally, for nature-based recreation in 

general, 89% of recreationist in the sample took their trips not more than once a 

month. This information guides us the total choice occasions potentially used if 

participation (that is, taking trip vs no trip) is taken into account. Because the reported 

number of visits covered the period of 1.5 years, I decided not to include „no trip‟ 

alternative as part of the choice set. Joint model of participation and site choice would 

definitely provide better understanding in recreation behavior. This could also be an 

important extension for future research. 

Table 2.1 presents the resulting weights used in this study. Proportions of 

population of Takro falls, Heaw Narok falls, and Heaw Suwat falls are calculated 

based on an averaged number of recreationists to each waterfall site per day on the 

weekend reported by DNP (2006). For Ched Sao Noi falls, its proportion of 

population is calculated based on its visitation statistics of the fiscal year 2014 

because the data for the fiscal year 2006 is not available (DNP, 2015). Hence, it is 

assumed that the proportions of recreationists taking the trips on weekend are similar 

between these two fiscal years. For Nang Rong falls, since its visitation statistics is 

unavailable due to internal problems, an averaged number of recreationists on the 

weekend of Sa Rika falls, as the closest substitute to it, reported by DNP (2006) is 

used as a proxy. For Muak Lek falls, the unofficially reported total number of 300,000 

recreationists per year is used. The proportion of recreationists taking the trips on 

weekend of Ched Sao Noi falls is applied as it is the closest substitute to Muak Lek 

falls. Subsequent analysis examines the sensitivity of welfare estimates to variation in 

population proportions. 
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Table 2.1  Sample Proportions, Population Proportions, and Resulting Weights 

 

Waterfall Site Estimated sample 

proportion (H) 

Population 

proportion (Q) 
Weight ( ) 

Takro (TKO) 0.11852 0.09955 1.19056 

Ched Sao Noi (CSN) 0.33087 0.25197 1.31313 

Heaw Narok (HNR) 0.04444 0.10029 0.44311 

Heaw Suwat (HSW) 0.06914 0.11511 0.60064 

Nang Rong (NRG) 0.24444 0.08952 2.73056 

Muak Lek (MLK) 0.19259 0.10663 1.80615 

 

The trip cost has two components: travel costs and access costs. Since 

waterfall recreationists typically take the trips with their family or friends, the 

averaged opportunity cost of time is very difficult to be estimated, and, hence, it is not 

included in this study. Travel cost are determined as the round trip cost using fuel 

consumption cost of 4.64 THB (0.14 USD) per kilometre plus a vehicle operating cost 

of 1.84 THB (0.05 USD) per kilometre following a study of Weerapan 

Rujikiatkumjorn and Weerin Wangjiranirun (2013). As the best proxy for 

respondents‟ residences, this study uses the common places like temple, school, or 

hospital which are vastly found across central Thailand. While this assumption is a 

potential source of bias for welfare estimates, it is believed that using such proxy will 

cause less bias relative to other proxies. Zip code typically employed in literatures is 

considered a bad proxy, as Thailand‟s zip code system is considerably rough and 

provides little information about respondent‟s address. The use of proxy place was 

also resulted from pretesting surveys in which respondents expressed their concerns 

on providing the address. The Google Map® website is used to determine one-way 

travel distance from such proxy place to the waterfall site. Access costs are calculated 

as a sum of individual fees and vehicle fees. Following Thai transportation regulation, 

a maximum limit of seven passengers per a personal car is assumed. In effects, the 

assumed number of vehicles that a group of recreationists took to the site is biased 

upward for pickup truck-using recreationists who take the trips with their big group of 



18 

 

 

family or friends, as its capacity is typically more than seven passengers. Potentially, 

travel costs and vehicle fees are biased upward for the groups of more than 7 

recreationists (25% of the sample). Trip costs are then allocated equally across 

members of the group. 

Defining the choice set is of importance to modeling recreation demand using 

RUM (Haab and Hicks, 1999). A total of 41 waterfall sites are reportedly found in 

and around the study area of KYNP. As mentioned previously, a pre-defined list of 

available waterfall sites was provided to examine recreationists‟ potential choice set. 

The overnight sites are removed since the study focuses only on the day-trip. This 

leaves a total of possible 23 candidates to be defined as the choice set (Figure 1).  

 

 

 

Figure 2.1  Map of Waterfall Sites Suitable for Recreationists Taking a Day Trip 

Around KYNP 

 

Due mainly to a lack of available data for site characteristics, the final choice 

set in subsequent analyzes includes only ten waterfall sites. The waterfall sites 

included in the choice set are: Takro falls (TKO), Ched Sao Noi falls (CSN), Heaw 
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Narok falls (HNR), Heaw Suwat falls (HSW), Nang Rong falls (NRG), Sa Rika falls 

(SRK), Pha Kluay Mai falls (PKM), Krong Kaew falls (KK), Muak Lek falls (MLK), 

and E-To falls (ETO). For simplicity, it is assumed that the recreationists consider the 

same set of these ten waterfalls on each trip occasion. Unnamed dots indicate feasible 

waterfall sites for day-trip waterfall recreation dropped from the choice set. 

 

2.4 Econometric Model 

 

Under RUM model, it assumes that the utility of rational utility-maximizing 

recreationist is deterministic for him but contains some unobservable components 

which are treated as random variables by the researcher (McFadden, 1973; 

Hanemann, 1984a). The utility that a recreationist indexed by             derives 

from an alternative waterfall site j = TKO, CSN, HNR, HSW, NRG, SRK, PKM, KK, 

MLK, ETO in RUM model is expressed as nj nj njU V  , where     is deterministic 

components of recreationist n observed by the researcher, and     is stochastic 

components unobservable to the researcher. 

Recreationist n chooses to visit waterfall site i among J waterfall sites 

available to his/her day-trip which yields highest utility,  ,ni ni nj njV V i j     . 

The probability of waterfall site i chosen by recreationist n can be written as 

  ,n ni ni nj njP i Prob V V i j        . Assuming   is independently and identically 

Type-I extreme value distributed, McFadden (1973) shows that the conditional logit 

probability can be expressed as 
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  (2.5) 

 

Specifically, assuming recreationists consider each alternative in their choice 

set as a different bundle of site characteristics, the     for a waterfall recreation trip to 

site j is a function of site characteristics.  The choice of site characteristics for 

potential inclusion is guided by the literatures related to nature-based recreation 
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management in Thailand and data availability considerations. Specifically, recreation 

resource potential (RRP) and recreation opportunity spectrum (ROS) studies in 

relation to waterfall recreation are used as guidelines (see Noppawan Tanakanjana, 

Wanchai Arunpraparat, Nantachai Pongpattananurak, Ratikorn Nuampukdee, and 

Theerapong Chumsangsri, 2006; Noppawan Tanakanjana, Sangsan Phumsathan, and 

Nitas Nunsong, 2012). Theoretically, these two approaches give importance to the site 

itself as opposed to the recreationist-centric study of this paper. However, to provide 

policy-relevant results, these studies are considered a useful starting point because 

Thai national parks actually implement these two approaches in managing their 

resources.  

Three broad classes of attributes are considered: physical characteristic 

attributes; quality/quantity levels of facility provision; and recreational activities. The 

attractiveness of the resource is to a large extent affected by its physical uniqueness. 

Given data availability, two physical characteristic attributes suggested by Noppawan 

Tanakanjana et al. (2006) are included in the estimation: Number of Drops (DROPS) 

and Height of the Main Drop (HDROP). Both attributes are hypothesized to have a 

positive impact on recreationists‟ preferences. 

While the higher level of facility provision is hypothesized to attract more 

recreationists, the lower level of facility provision, on the contrary, is needed in order 

to maintain the environmental quality level.  Most of facility attributes cannot be 

included in the estimation due to a lack of variation among alternatives in the choice 

set. The categorical attributes representing the quality levels of walkways are thus 

introduced: Natural (NWW), Mixed (MWW), and Fully Developed (base level). 

Since data is based on personal observation, three quality levels are broadly defined to 

easily match with the site‟s actual condition to minimize personal judgment. 

Similar to the physical characteristics, recreational activities enhance 

recreation potential of the resource. For waterfall recreation in particular, the presence 

of natural swimmable pool (SWIM) is hypothesized providing higher utility and has 

positive impact to recreationist choices, as it is believed to be one of the main 

activities for waterfall recreation trips. Additionally, the permission to bring foods and 

beverage into the site (PICNIC) is included to test if it is a significant factor 
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influencing recreationists‟ site choices, as observed during the survey. Table 2.2 

summarizes the attributes used in the estimation. 

 

Table 2.2  Description and Levels of the Attributes Used in the Estimations 

 

Attribute Description Levels 

Trip Cost (TC) Round trip travel cost  THB 

Number of Drops (DROPS) Number of drops Drops 

Height of the Main Drop 

(HDROP) 

Height of the main drop Meters 

Walkway quality 

Natural (NWW) 

Mixed (MWW) 

 

Fully Developed 

Quality level of walkway:  

Natural walkway without man-made structures 

Have some man-made structures (e.g. handrail, 

concrete stairway, mostly dirt walkway)  

Fully developed man-made structure (e.g. paved 

walkway, handrail)  (base level) 

 

(1,0) 

 

(0,1) 

 

(-1,-1) 

Natural swimmable pool 

(SWIM) 

Presence of natural swimmable pool 

Yes 

No (base level) 

 

 1 

-1 

Picnic area (PICNIC) Permission to bring food and beverage into area 

around waterfall‟s body or along its downstream 

Yes 

No (base level) 

 

 

 1 

-1 

 

Note: Since alternative-specific constants (ASCs) are included in estimating welfare 

effects, this study employs the effect codes for categorical attributes in order 

to avoid confounding effects in ASCs (Hensher, Rose, and Greene, 2005, 

p.119-120). 
 

Assume that the indirect utility     can be expressed in the following 

additively-separable linear-in-attributes form: 

 

 
 

nj KY n nj TIERS j HEIGHT j

NWW j MWW j SWIM j PICNIC j nj

V ASC Y TC TIERS HDROP

NWW MWW SWIM PICNIC

  

    

    

       (2.6) 

 

where    is recreationist n‟s income, and      is the trip cost of recreationist n to 

waterfall site j. The preference parameters of attribute,  , and marginal utility of 



22 

 

 

income,  , are assumed to be the same for all recreationists.       is alternative-

specific constant added to account for potential influence of the waterfall sites 

managed by KYNP not reflected in site characteristic attributes. Inclusion of various 

dummies to account for possible influence not reflected in site characteristic attributes 

were also estimated. None of them significantly improved the model.  

McFadden‟s I&F estimator Eq. (4) is used to estimate the preference 

parameters    and  . To present the bias caused by choice-based sampling, standard 

maximum likelihood estimator is also applied assuming all trip observations were 

randomly sampled. For the simple random sampling, given the sample size N, the 

following log-likelihood function is maximized: 
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    (2.7) 

 

where     is the frequency of trips taken by recreationist n to site j (Morey, 1981). 

This log-likelihood function implicitly assumes that each trip reported by an 

individual recreationist is a separate observation. Haab and McConnell (2002) briefly 

discuss about this assumption. For an alternative log-likelihood function for more 

efficient computation, see Ben-Akiva and Lerman (1985). 

 

2.5 Estimation 

 

The summary statistics of trip costs and trip frequencies to all waterfall sites 

are presented in Table 2.3. The mean trip cost is an average of individual average trip 

cost to a particular waterfall site in the choice set over all recreationists in the sample. 

The trip frequencies statistics should be read with caution since the intercept trips are 

included in the calculation.  

The results of the modified conditional logit (CLIF) model using McFadden‟s 

I&F estimator to correct choice-based sampling bias are presented in Table 2.4. The 

observations of 533 retrospective trips and 405 intercept trips are accounted by the 

first and second terms in Eq. (4), respectively. The NLOGIT 5 statistical package is 
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used. The results of the standard conditional logit (CL) model are also reported, for 

comparison. All 938 trips are inappropriately treated as if they were randomly 

sampled to present the effects of choice-based sampling. Both models apply the same 

model specification, Eq. (6). Since most of the samples took the trips as a group, the 

group size is hypothesized being a significant endogenous factor in recreationists‟ site 

choice. Interactions between recreationist characteristic with site characteristics are 

also estimated to explore if they have an impact upon the choice of recreation site. 

Estimation results suggest no significant difference from simple model specification 

used in this paper. 

 

Table 2.3  Summary Statistics 

 

Variable Mean S.E. Minimum Maximum 

Trip Cost 513.7617 309.1545 8.98000 4050.00 

Trip Frequencies 

Takro falls 0.20741 0.55083 0.00000 3.00000 

Ched Sao Noi falls 0.64198 0.92956 0.00000 10.0000 

Heaw Na Rok falls 0.13580 0.42078 0.00000 2.00000 

Heaw Su Wat falls 0.15803 0.46108 0.00000 4.00000 

Nang Rong falls 0.48889 0.83429 0.00000 8.00000 

Sa Ri Ka falls 0.23210 0.49298 0.00000 3.00000 

Pha Kluay Mai falls 0.02469 0.15538 0.00000 1.00000 

Krong Kaew falls 0.00494 0.07019 0.00000 1.00000 

Muak Lek falls 0.39753 0.95570 0.00000 11.0000 

E-To falls 0.02469 0.15538 0.00000 1.00000 

 

Notes: Both intercepted trips and panel trip data on intercept respondents on previous 
waterfall recreation trips are included in calculations. 
Trip cost is in Thai Baht. 
At the time of the survey 1 USD = 33.7 THB. 
 

The coefficient estimates of all attributes are significant in CLIF model. As 

one would expect, the coefficient of trip cost attribute is negative supporting the 

underlying idea of travel cost framework that his or her trip cost of reaching the site 

represents an individual price of recreation at a site (Parsons, 2003). Not all physical 



24 

 

 

characteristics of the waterfall sites are preferred by recreationists. The signs of 

coefficients indicate that recreationists have positive preferences for “Number of 

Drops” and negative preferences for “Height of the Main Drop.” As observed during 

the survey, the permission for picnicking has a positive coefficient, so it is more likely 

that picnicking is a favorite activity for waterfall recreation. The negative coefficient 

of the presence of natural swimmable pool is surprising. This rejects the hypothesis of 

a positive impact of the presence of natural swimmable pool on recreationists‟ 

preferences. The coefficients of the quality levels of walkway suggest that fully-

developed walkway is preferred the most by recreationists, followed by the walkway 

that is equipped with some necessary features like concrete stairway and handrail but 

still maintains the surrounding nature. Non-developed walkway has much negative 

impact to recreationists‟ preferences. Except “Number of Drops”, all attributes in the 

CL model are significant. They all have the same sign as their counterpart in the CLIF 

model. Same interpretations to those of the CLIF model are thus applied. 

 

Table 2.4  Estimation Results 

 

Attribute CL Model CL_I&F Model 

 Coefficient S.E. Coefficient S.E. 

Trip cost -0.00463*** 0.00038 -0.00419***       0.00047 

Physical characteristics 

Number of Drops  0.01147 0.01390  0.05272***       0.01567      

Height of the Main Drop -0.03169*** 0.00278 -0.02039***       0.00289     

Quality levels of facilities provision 

Natural Walkway -1.86736*** 0.14984 -1.39559***       0.15963     

Mixed Walkway  0.59510*** 0.08119  0.48671***       0.08014      

Recreational activities 

SWIM -0.90412** 0.36352 -0.86974**        0.36375     

PICNIC  1.68930*** 0.35838  1.39999***       0.35865      

Waterfall site-specific constants 

ASC-KY  2.29715*** 0.24692  1.80041***       0.25819 

No. of day trips 938  533+405 
1
  

Samples 405  405  

Log-likelihood -1672.33179  -1504.24990  

 

Notes: ***, **, * indicates 99%, 95%, and 90% confidence level, respectively. 
1
 A combination of 533 retrospective trips and 405 intercept trips. 
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Because the coefficients of all attributes are confounded with the scale 

parameter of its model (Swait and Louviere, 1993), undertaking a comparison of the 

coefficient values of each attribute between two models is not straightforward. Since 

the marginal WTP of an attribute is the ratio of its coefficient and the coefficient of 

income (i.e. negative coefficient of trip cost), the scale parameters confounded in both 

parameters are then cancelled out. The marginal willingness to pay (WTP) for a 

change in each attribute (Hanemann, 1984) is calculated using Delta method (Greene, 

2003) and reported in Table 2.5. The results provide relevant input for the park 

managers in understanding recreationists‟ preferences. 

 

Table 2.5  Marginal WTP for Site Characteristic Attributes 
1 

 

Attribute 

CL Model CLIF Model  

MWTP S.E. MWTP S.E. % 
2
 

Number of Drops  2.4759  3.03071  12.5966***  4.12597  409% 

Height of the Main Drop -6.84173***  0.76830 -4.87308***  0.83003 -29% 

Natural Walkway -403.122*** 42.80424 -333.456*** 50.76842 -17% 

Mixed Walkway  128.468*** 20.40272  116.293*** 23.32232 -9% 

Fully-developed Walkway  274.654*** 27.66015  217.163*** 33.41975 -21% 

SWIM -195.178** 80.40990 -207.811** 91.23174  6% 

PICNIC  364.682*** 84.39613  334.509*** 96.07366 -8% 

 

Notes: 
1
 MWTP are in Thai Baht. At the time of the survey 1 USD = 33.7 THB. 

2
 Percentage change uses CL model as a reference. 

 

Except the “Number of Drops” in the CL model, MWTP for all attributes are 

significant in both models. The MWTP is negative for “Height of the Main Drop”, 

“Natural Walkway”, and “SWIM”, so these three attributes decrease average utility 

derived from taking the trip. The MWTP is highest for “PICNIC”, “Fully-developed 
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Walkway”, followed by “Mixed Walkway”.  All attributes are of similar ranking in 

both models. Large differences in the MWTP between the CLIF model and the CL 

model can be observed for “Number of Drops”, “Height of the Main Drop”, and 

“Fully-developed Walkway”. The results however suggest no general pattern in the 

differences in the MWTP between two models. 

The welfare effects of the hypothetical elimination of access to each waterfall 

site are calculated by dropping the site of interest when calculating the utility of 

subsequent state in indirect utility function. For instance, suppose the access to 

waterfall site no.1 is closed, the individual per trip Compensating Variation, CV, 

estimate for this site closure is typically determined by: 
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Note that, for this study, since participation decisions (i.e. taking trip vs no trip) are 

not included in the estimation and it is assumed that the total number of trips is 

remained constant, it should be noted that all welfare estimates are potentially biased 

upward. However, corresponding to the I&F data previously discussed, McFadden 

(1996) suggests that the welfare effects can be estimated consistently if the 

observations are weighted to correct the skew in the distribution of a vector of 

observed variable,  . The consistent estimates of the expected welfare,      , can be 

derived by the following form: 
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  (2.9) 

 

where q is the pooled sample indexed by q=1,…,N. When an external estimate of the 

population mean number of trips,     , is available, McFadden (1996) also suggests 

that a more robust estimation of welfare measures needs to be scaled by the ratio 
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      ̂   , where  ̂    is consistent estimator of the population mean number of 

trips. Since this paper does not consider the occasions in which no trip is taken and 

the population mean number of trips data is also not available, such scaled statistic 

estimator is not applied. 

Estimates of welfare effects for the hypothetical elimination of access to the 

waterfall sites in the choice set are calculated using Eq. (9). Such site closures are, in 

reality, caused by flash floods frequently occur during rainy season in Thailand. The 

average individual CVs per trip for each inaccessible waterfall site are presented in 

Table 2.6. Each entry indicates the compensation that individuals in the sample would 

need to be compensated per trip occasion if, for instance, closure due to flash flood 

risk or for environmental restoration precluded their access to the relevant waterfall 

site, assuming all other waterfall sites remain accessible. 

 

Table 2.6 Mean Compensating Variations per Recreationist per Trip 
1 

 

Waterfall CL Model CLIF Model % 
2
 

Takro falls 21.7707 21.7830  0% 

Ched Sao Noi falls 68.8564 67.6849 -2% 

Heaw Na Rok falls 12.7150 21.6890  71% 

Heaw Su Wat falls 16.7436 22.4668  34% 

Nang Rong falls 55.7969 37.3428 -33% 

Sa Ri Ka falls 24.3870 49.4719  103% 

Pha Kluay Mai falls 1.95356 4.15615  113% 

Krong Kaew falls 0.45169 0.87829   94% 

Muak Lek falls 37.3278 33.7683 -10% 

E-To falls 3.13516 4.98165   59% 

 

Notes: 
1 

Access values are in Thai Baht. At the time of the survey 1 USD = 33.7 

THB. 
2 

Percentage change uses CL model as a reference. 
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The ranking of the values of access for a relevant waterfall site are the same in 

both models. Not surprisingly, both models suggest that recreationists place relatively 

higher values of access to Ched Sao Noi falls, Sa Ri Ka falls, and Nang Rong falls, as 

they are among the most popular waterfall sites in central Thailand. For their 

availability, individual recreationist is willing to pay 68 THB (2.02 USD), 49 THB 

(1.45 USD), 37 THB (1.10 USD), respectively, per trip in the CLIF model. It is 

followed by Muak Lek falls where recreationists, on average, are willing to pay 34 

THB (1.01 USD) per trip for its availability. Although Muak Lek falls is relatively 

smaller in terms of its waterfall body and lesser known in regional level, the site is 

popular to the local people who live in a very large district of Muak Lek in Saraburi 

Province where it is located. 

Differences in mean CVs between two models present the bias caused by the 

choice-based sampling data. Because recreationists are more heavily sampled for 

intercept sites, consequently, non-intercept sites like Sa Ri Ka falls, Pha Kluay Mai 

falls, Krong Kaew falls, and E-To falls are much less popular than they actually are. 

Their mean CVs dramatically increase when choice-based sampling bias is corrected 

in the CLIF model, compared with the CL model. For intercept sites, sampling 

correction weight plays a major role when estimating the CV. Weights in Table 2.1 

indicate that observations obtained at intercept sites were oversampled at Nang Rong 

falls and Muak Lek falls, and undersampled at Heaw Na Rok falls and Heaw Su Wat 

falls. Hence, when choice-based sampling bias is corrected in the CLIF model, CVs 

are adjusted lower for Nang Rong falls and Muak Lek falls; and higher for Heaw Na 

Rok falls, and Heaw Su Wat falls. Mean CVs of Takro falls and Ched Sao Noi falls 

slightly change, as the differences between sample proportions and population 

proportions of these two waterfalls are small.  

 

2.6 Sensitivity Analysis: the Effects of Sampling Correction Weights 

 

One of the limitations in using the choice-based sample in developing 

countries like Thailand is the credibility of the visitation statistics (in addition to its 

availability). Some of the population proportions used in calculating sampling 

correction weights were admittedly unconvincing. It was observed that the entrance 
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fees were unsystematically collected in some waterfall sites. For a popular and no 

entrance site fee like Ched Sao Noi falls, it was more skeptical for the method they 

used to estimate the number of tourists. Four different sets of weights are derived 

from four assumptions to examine the effects of variations of the population 

proportion (Table 2.7). 

 

Table 2.7  The Assumptions for Sensitivity Tests 

 

 

Intercept Site 

Sample 

Proportion 

(H) 

Population Proportion (Q) 

Table 

2.1 

Assumption 

1 

Assumption 

2 

Assumption 

3 

Assumption 

4 

Takro 0.11852 0.09955 0.07183* 

(-28%) 

0.10284 

(3%) 

0.07428* 

(-25%) 

0.07674* 

(-23%) 

Ched Sao Noi 0.33087 0.25197 0.25973 

(3%) 

0.26030 

(3%) 

0.26859 

(7%) 

0.27748 

(1%) 

Heaw Na Rok 0.04444 0.10029 0.10337 

(3%) 

0.10360 

(3%) 

0.10690 

(7%) 

0.07731* 

(-23%) 

Heaw Su Wat 0.06914 0.11511 0.11865 

(3%) 

0.11891 

(3%) 

0.12270 

(7%) 

0.12676 

(1%) 

Nang Rong 0.24444 0.08952 0.09228 

(3%) 

0.09248 

(3%) 

0.09542 

(7%) 

0.09859 

(1%) 

Muak Lek 0.19259 0.10663 0.10991 

(3%) 

0.07711* 

(-28%) 

0.07956* 

(-25%) 

0.08220* 

(-23%) 

 

Notes: * indicates the site of which the “true” number of recreationists is 

supposedly different from the reported ones in Table 2.1. 

Percentage change in population proportions are shown in parentheses. 

 

First, because Takro falls is a much lesser known waterfall compared to the 

famous waterfalls like Heaw Na Rok falls and Heaw Suwat falls, their similar 

visitation figures reported in DNP (2006) are then highly sceptical. Thus it is assumed 

that the true number of recreationists to Takro falls is 30% lower than reported 

number. Following Morey et al. (2002), a span of 10% is supposedly used as an 

acceptable variation in the CV estimates. The reason for choosing such 30% level is 
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simply because it is, roughly speaking, the starting variation level in the number of 

recreationists to a relevant site that would affect the change in its associated mean CV 

estimate beyond that span. Similarly, because Muak Lek falls is relatively smaller and 

lesser known site compared to Heaw Na Rok falls and Heaw Suwat falls, the second 

assumption is that the true number of recreationists to Muak Lek falls is 30% lower 

than the approximated number of 300,000 recreationists visiting the falls each year. 

The third scenario assumes that both assumption 1 and 2 occurs simultaneously.  

The choice-based sampling correction weights of intercept sites,   (    ), 

for all assumptions are re-calculated. The CLIF model is re-estimated using these sets 

of weights. Mean CVs per recreationist per trip for the hypothetical elimination of 

access to the waterfall sites in each assumption are then calculated (Table 2.8). 

Besides Takro falls, the mean CV estimates of Heaw Na Rok falls is most affected in 

the first assumption. Its value increases 8% compared with its counterpart when the 

weights in Table 2.1 are used. The changes in mean CV estimates of other waterfalls 

are in the range of 2 – 6%. Sensitivity analysis of effect of weights on MWTP is also 

conducted. The results are not shown here because the preference ranking of all 

attributes is unchanged. For the second assumption, the mean CV estimates of E-To 

falls is most affected (-6%) besides Muak Lek falls (-9%). Similar to the previous 

assumption, the changes in CV estimates of other waterfalls are in the narrow range of 

0 – 5%.
 
 

The results of variations in the true number of recreationist population to the 

site of more than one site are little more complex. While the mean CV estimates of 

Takro falls and Muak Lek falls slightly change, Ched Sao Nao falls and Heaw Na Rok 

falls are much affected. The changes in their CV estimates are 9% and 13%, 

respectively. The fourth assumption is introduced to present the difficulty in 

anticipating the effects of variations in the sampling correction weights. In addition to 

Takro falls and Muak Lek falls in the third assumption, it is additionally assumed that 

the true number of recreationist population to Heaw Na Rok falls is also 30% lower 

than its reported number. While the CV estimates of Takro falls, Muak Lek falls, and 

Heaw Na Rok falls are barely affected; the impacts of applying wrong population 

proportions of these three waterfalls on the estimates of the CV of Ched Sao Noi falls, 

Heaw Suwat falls, Nang Rong falls, and E-To falls are relatively high. 
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Table 2.8 Individual Mean CV Estimates Per Trip for Different Sets of Weights 

 

 Table 2.1 Assumption 1 Assumption 2 Assumption 3 Assumption 4 

Waterfalls CV CV % CV % CV % CV % 

Takro 21.7830 19.4485 -11% 22.7019 4% 20.2568 -7% 21.8639 0% 

Ched Sao Noi 67.6849 71.9734 6% 69.2292 2% 73.8074 9% 78.0670 15% 

Heaw Na Rok 21.6890 23.3532 8% 22.7418 5% 24.5309 13% 22.7126 5% 

Heaw Su Wat 22.4668 23.8536 6% 22.6587 1% 24.1083 7% 24.8074 10% 

Nang Rong 37.3428 39.2648 5% 37.8655 1% 39.8599 7% 41.3068 11% 

Sa Ri Ka 49.4719 51.2244 4% 49.6497 0% 51.4326 4% 52.1326 5% 

Pha Kluay Mai 4.15615 4.22463 2% 4.26711 3% 4.34160 4% 4.10815 -1% 

Krong Kaew 0.87829 0.91507 4% 0.87883 0% 0.91677 4% 0.94536 8% 

Muak Lek 33.7683 35.9513 6% 30.8108 -9% 32.8193 -3% 35.0800 4% 

E-To 4.98165 5.07711 2% 4.68397 -6% 4.76377 -4% 4.58955 -8% 

 

Note: Percentage change uses the access values that apply the weights reported in 

Table 2.1 as a reference. 

 

Since a general pattern in the changes of mean CV estimates could not be 

observed, this sensitivity analysis indicates that the substitution possibilities among 

the sites (and, consequently, the mean CV estimates) vary in the weights being 

applied. Therefore, the estimates of the mean CV should be used with caution when 

available source of the population proportion is likely unreliable. 

 

2.7 Conclusions 

 

This empirical paper applies RUM models to analyze recreationist‟s site 

choice for waterfall recreation. The McFadden‟s I&F estimator is applied on the 

probabilistic conditional logit model to correct sampling bias arising from the choice-

based nature of the on-site data. The WESML estimator suggested by Manski and 

Lerman (1977) is used for the intercept observations part in the McFadden‟s I&F 

estimator. 
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Two major conclusions are drawn from empirical results. First, the site 

characteristics suggested by Thai literatures are all significant to recreationist‟s site 

choice but not all of them are preferred by recreationists. For physical characteristics, 

the common belief in Thai tourism management that the higher main drop of the 

waterfall is more attractive is not statistically true. Nonetheless, the results support the 

claim that the waterfalls with more drops are more attractive. For the quality level of 

facility provision (walkway in particular), the results somehow support the 

undergoing plan of Thai national parks. The results suggest that fully paved walkway 

is most preferred by recreationists in the sample. On average, Thai recreationist 

strongly dislike non-developed walkway which, perhaps, has the least negative effects 

to the environmental quality in the parks. For recreational activities, the results 

indicate that picnicking around the waterfall‟s body or along the downstream has the 

highest positive impact to recreationists‟ preferences. And, as opposed to the common 

belief, the results surprisingly show that the presence of natural swimmable pool in 

the waterfall site decreases recreationists‟ utility. 

Second, as also found in the literature, the choice-based sampling data 

introduces substantial bias onto the estimates of the coefficients and, consequently, 

the welfare effects. Because the intercept sites are more heavily sampled, the non-

intercept sites are much less popular than they actually are. If the estimated 

recreationist proportions for the sites in the assumed choice set (and, hence, the 

choice-based sampling correction weights) can be used as close approximates for the 

true recreationist proportions in general population, the results suggest that welfare 

effect estimates of the non-intercept sites are substantially biased downward when the 

choice-based sampling bias is not corrected. The direction of bias in the welfare effect 

estimates of the intercept sites, however, depends on the sampling correction weights. 

Furthermore, since the population proportion data – which is one of the two 

components of the weight – relies on publicly available statistics, its reliability can 

then affect to the estimates of welfare effects. 

The results of sensitivity analysis indicate the complexity in anticipating the 

effects of applying a bad proxy for the true recreationist proportion in general 

population. Due to the fact that the visitation statistics used in this study is doubtful in 

its reliability, the access values reported in this study should be used with great 
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caution to avoid any possible adverse effects to the parks‟ tourism. Nonetheless, 

without concern on the choice-based sampling bias, the results of marginal WTP 

estimates provide relevant input for the park managers in understanding 

recreationists‟ preferences. The park managers can then set the priority in managing 

their sites based on the ranking of these marginal WTP estimates. Future research 

should attempt to examine the true effects of using choice-based sampling data by 

comparing with the random sample data. 



 

 CHAPTER 3

 

LANDOWNERS’ PREFERENCES FOR A PAYMENTS FOR 

ENVIRONMENTAL SERVICES PROGRAM:                                   

A CASE STUDY IN EAST THAILAND 

3.1 Introduction 

 

Conservation problems are common around the perimeter of KhaoYai 

(KYNP) and Thap Lan (TLNP) National Parks in Thailand. Such problems can be 

traced back to the 1950s when the Royal Forestry Department granted logging 

concessions to the forest. Extensive areas of forest were cleared, opening the way for 

land-hungry farmers. Although KYNP was designated as a national park in 1962, by 

that time, a vast area had already been cleared and Highway 304 had been 

constructed, heading northeast, opening the way for more settlement and 

development. As parts of the World Heritage Dong Phayayen – KhoaYai Forest 

Complex (DPKY), KYNP and TLNP were inscribed on the World Heritage List in 

2005 and Highway 304, which separates them, has been identified as a significant 

threat to their conservation. The risk is exacerbated by plans to expand this highway 

from two to four lanes. With the levels of traffic and noise, it is unlikely that wildlife 

will be able to move between KYNP and TLNP. The implementation of effective 

wildlife corridors is thus essential to maintaining the integrity of the parks, 

independent of the expansion of Highway 304 (Curtis and Doak, 2012). In July 2014, 

Thai Government approved the expansion plan of Highway 304 which comprises the 

construction of a tunnel and the elevation of the road between the 26
th

 and 29
th

 

kilometer from which the wildlife corridor can simultaneously be established. These 

have not yet been established. 

The Enhancing the Economics of Biodiversity and Ecosystem Services in 

Thailand and South-East Asia project (called ECO-BEST) was established in 2011 by 
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the Thailand Department of National Parks, Wildlife and Plant Conservation (DNP) in 

cooperation with the German Government (GIZ), European Union (EU), and 

Helmholtz Centre for Environmental Research (UFZ), having the main objective of 

reducing land biodiversity loss in South-East Asian countries for the benefit of local 

communities. Although over, the project was deemed as a positive step in Thailand‟s 

efforts to enhance its biodiversity levels. One of the DNP‟s ultimate goals for the 

period 2012 - 2015 was to develop and increase stakeholder participation in managing 

forests and wildlife. As a complementary mechanism to the command-and-control 

approach normally employed by the government, ECO-BEST had tried to develop a 

pilot project applying the PES approach in the area of the World Heritage DPKY 

forest complex. The aim was to induce landowners to voluntarily adopt practices that 

generated higher levels of environmental services (ES) in the immediate vicinity of 

the TLNP in Thailand for the successful establishment of wildlife corridor.  

Since PES works on voluntary basis, landowners‟ participation is therefore 

one of the key factors for a PES project to succeed. Given the core idea of PES which 

is that external environmental services (ES) beneficiaries make contractual and 

conditional payments to local landholders (ES providers, in this case) in return for 

adopting practices that secure ecosystem conservation and restoration (Wunder, 

2005), the characteristics of contractuality and conditionality can become 

problematic. Inducing landowners to voluntarily adopt a new land use practice for its 

own sake is difficult enough. Inducing them to change their familiar practices together 

with conditionalities under a legally binding contract is even more challenging given 

the fact that landowners who do cultivation themselves are already able to choose 

freely the type(s) of crop they want to grow using their preferred practices and 

landowners who rent their land out to other farmers typically have only verbal 

agreements on a year-to-year basis.  

Rounds of meetings and discussions between the project team and a group of 

landowners from the study area confirmed this reality. The study area was located at 

Village No.1 of the Bu Pram Sub-district in Prachinburi Province in Thailand. 

Although many farmers in the study area had suffered consecutive losses in the 

previous three years (especially those who grew cassava), very few of them wanted to 

participate in a PES program preliminarily designed and proposed by ECO-BEST. 
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Considering these facts, an understanding of landowners‟ preferences is, therefore, 

crucial in the program design. 

This study focused on landowners‟ preferences in PES program design which 

would enhance its attractiveness to them. As the project was in its beginning phase 

and the exact program was not yet firmly designed, a scientifically-backed 

hypothetical scenario with a simple program structure was therefore created to elicit 

landowners' preferences on program factors which could be used as a guide in the 

actual program to be implemented in the study area in near future. 

The next section reviews literature in relation to program factors that influence 

landowners' decisions to participate in voluntary environmental conservation 

programs. Section 3 describes the methodology in detail i.e., the experimental design, 

survey administration, and econometric specifications. The descriptive statistics, 

estimation results, and some issues regarding choice experiments are then presented in 

Section 4 followed by a discussion on key results in Section 5. Conclusions and 

policy recommendations are given in Section 6. 

 

3.2 Literature Review 

 

Brotherton (1989) classifies factors that influence landowners‟ participation in 

environmental conservation programs into two groups: landowner factors and 

program factors. Landowner factor studies concentrate on the characteristics of 

landowners that influence their participation. These include, among other things, sex, 

age, education, and land size. Landowner factor studies are frequently found in 

literature relating to landowners‟ participation in incentive payment programs (see 

Siebert, Toogood and Knierim (2006) for a review). However, their usefulness may 

seem limited from a policy-maker's perspective as these landowner factors are hardly 

changeable (Ruto and Garrod, 2009). Program factor studies, on the other hand, focus 

on the design and attributes of the program which encourage the participation of 

landowners rather than investigating the effect of landowners' characteristics on their 

participation on a program. These attributes are deemed of more interest to policy-

makers or program managers considering their control over the attributes and levels 
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defined in the program. To my knowledge, this is the first program factor study on 

landowners' decisions to participate in an environmental program in Thailand. 

Being consistent with Lancaster‟s Theory of Consumer Choice (Lancaster, 

1966), a program factor study implicitly assumes that landowners' participation in a 

proposed program is determined by the utility that is derived from the attributes of the 

project being participated in. As such, attribute-based stated choice methods (SCM) 

like choice experiments (CE) (see Ruto and Garrod, 2009; Espinosa-Goded, Barreiro-

Hurle and Ruto, 2010; Kaczan et al., 2012) or conjoint analysis (CA) (see Porras and 

Hope, 2005; Arifin, Swallow, Suyanto, and Coe, 2009), which are also based on 

Lancaster‟s theory, are some of the methods commonly used to analyze the effects of 

program attributes.  

Table 3.1 summarizes significant program attributes employed to gain the 

participation of landowners, as found in studies using the CE approach to elicit 

landowners' preferences. The attributes defined in voluntary environmental 

conservation programs are commonly categorized into two groups: contractual 

attributes and conditionality attributes. The former group of attributes (for instance, 

length of contract and direct incentive payments) is most common among the various 

programs. In contrast, the latter group is somehow more context-specific depending 

on the type of environmental services targeted. 

Apart from the monetary incentive attribute, the length of the contract is 

typically an attribute of great concern to farmers (Porras and Hope, 2005; Ruto and 

Garrod, 2009; Arifin et al., 2009). More flexibility over conditionalities (see Table 

3.1) or a less restrictive program could lead to a significant increase in participation 

rate (Ruto and Garrod, 2009; Espinosa-Goded et al., 2010) However, in some 

circumstances, a less restrictive program may be so unconvincing that the farmers do 

not believe such a scheme is plausible or represents good policy (Kaczan et al., 2012). 

Significant differences in results are sometimes observed between areas and among 

farmers. Moreover, as opposed to a single generic program implemented across 

various areas; a geographically specific program design may be more appropriate 

(Ruto and Garrod, 2009; Espinosa-Goded et al., 2010). 

According to PES principles, monetary payments offered to ES providers must 

cover their opportunity costs from alternative land use and must be less than the value 
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of the benefit to ES users (Pagiola, Ramirez, Gobbic, de Haan, Ibrahim, Murgueitio, 

and Ruiz, 2007; Engel, Pagiola and Wunder, 2008). However, the amounts of the 

payments are sometimes empirically below the opportunity costs due to the role of 

intangibles such as social relations, perceptions, conflicts, and negotiations among ES 

providers and users (Kosoy, Martinez-Tuna, Muradian, and Martinez-Alier, 2007). 

Hence, directly using the opportunity costs of the main alternative land uses as the 

basis for the payments offered to ES providers may not always be cost-effective. To 

avoid these problems, a direct study of landowners‟ minimum willingness to accept 

(WTA) to change their land use practices would perhaps be an interesting alternative 

to improve the cost-effectiveness of a project. 

 

  



39 

 

 

Table 3.1  Program Attributes Derived from Related Literature 

 

Attributes Description Reference 

Contractual attributes 

Monetary incentives Amount of money paid directly to 

qualified landowner 

Rolfe, Alam, Windle, and 

Whitten (2004); 

Porras and Hope (2005); 

Peterson, Fox, Leatherman, 

and Smith (2007); 

Ruto and Garrod (2009); 

Espinosa-Goded et al. (2010); 

Rossi, Douglas, Alavalapati, 

and Nowak (2011); 

Kaczan et al. (2012) 

Length of the contract Duration of the contract Rolfe et al. (2004); 

Porras and Hope (2005); 

Ruto and Garrod (2009) 

Non-monetary incentives Indirect benefits provided by the 

program (e.g. free-of-charge technical 

training, infrastructure investment, etc.) 

Porras and Hope (2005); 

Espinosa-Goded et al. (2010) 

Start-up payment A one-off payment paid directly to 

qualified participants at the beginning 

of the contract to facilitate transition 

Espinosa-Goded et al. (2010); 

Kaczan et al. (2012) 

Administrative organization Type of organization that will be 

managing the program 

Rolfe et al. (2004) 

Monitoring frequency Frequency of monitoring activity 

conducted by the program 

Peterson et al. (2007); 

Kaczan et al. (2012) 

Penalty A one-time fine to be paid if the 

participant is found in violation of the 

contract 

Peterson et al. (2007) 

Conditionality attributes 

Allowable activity or new land use 

practice 

Allowable activity in accordance with 

scheme prescription 

Ruto and Garrod (2009); 

Espinosa-Goded et al. 

(2010); 

Rossi et al. (2011) 

Input required attribute (e.g. which 

area of land to be enrolled, amount 

of land to be enrolled) 

Input required by the scheme Ruto and Garrod (2009); 

Espinosa-Goded et al. 

(2010) 

Output required attribute (e.g. forest 

covered in the enrolled area) 

Output required by the scheme Porras and Hope (2005) 
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3.3 Methodology 

 

3.3.1 Study Site  

The project‟s designated pilot site (and, therefore, the study area) is located at 

Village No.1 of the Bu Pram Sub-district in Prachinburi Province. It was selected as it 

was deemed to be a significant buffer zone for the proposed wildlife corridor. As of 

2012, as many as 551 households were reportedly registered. A total area of 5,684 ha 

of the study area is located in the immediate vicinity of the area with the highest 

potential for establishing the wildlife corridor between the 27
th

 km. and 29
th

 km of 

Highway 304 (DNP, 2012b). The study area was also adjacent to the TLNP where the 

distrust between villagers and national park officials is an issue. Figure 1 presents a 

detailed location of the study area.  

 

 

 

Figure 3.1  Location of the Study Area 

Source:  Google Map© 
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3.3.2 Questionnaire Preparation 

3.3.2.1 Focus group discussion 

Table 3.1 shows both contractual and conditionality attributes initially 

identified based on evidence from the literatures. Refinements of scheme attributes 

and their associated levels are essential to seek a meaningful set of attributes to be 

used in the choice experiment. In doing so, focus group discussions have become a 

prerequisite process in various stated preference studies. 

The focus group discussion with a group of eight landowners was conducted 

in March, 2014 to gather general information and comments regarding appropriate 

attributes and their levels (see Appendix C for guiding questions used in the 

discussion). Other issues also included the expected project scheme, current land use 

practice, and the conflict issue between locals and government officers. 

The list of attributes gathered from literatures was presented to the focus 

group. The appropriateness of each attribute and its potential level was discussed. The 

length of the contract was seemed to be a major issue among landowners. All 

landowners preferred one or two years as they were uncertain about the program. 

Similarly, required input attribute like an amount of the land enrolled was identified 

as important factor for participating decision. As much as one rai was preferred to be 

a minimum amount of land required by the program.  Non-monetary incentive did not 

appear to be of significance, but might enhance the attractiveness of the program. 

Monitoring activity was unexpectedly identified as important attribute as the 

landowners thought that it would help them to not fail to fulfill an obligation. 

However, high monitoring frequency might cause annoyance. Penalty was 

unanimously considered as a must-have condition to assure that the terms and 

conditions stipulated in the contract would be complied with. 

Start-up payment and Administrative organization were intentionally omitted 

from the talk and would not be included in the choice experiment. The former one 

was considered unnecessary as the project itself tried to avoid any schemes that could 

create any transition or implementation costs to the participants. The latter one was 

also obvious as the project officers informed that the program would be administered 

by the committee consisting of representatives from the village, government (most 

likely, the national park), and other third parties. 
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In conclusion, there were four key contractual attributes out of seven attributes 

to be included in the choice experiment questionnaire; namely, monetary incentive, 

length of the contract, non-monetary incentive, monitoring frequency. Start-up 

payment, administrative organization and penalty attributes would be excluded. 

As for conditionality attributes, allowable activity or new land use practice 

was decided to be discussed in a separate technical discussion with an expert from the 

faculty of Forestry, Kasetsart University and two project‟s representatives. It was 

conducted in the same period to get advice on how the program should do to help 

establishing the wildlife corridor. The need of buffer zone was strongly emphasized to 

reduce possibility that wildlife would be affected by human activity. Allowable 

activities in the buffer zone were also discussed. In conclusion, the current land use of 

cash-crop agriculture generally applied in the study area must be stopped, and the 

level of human activity in buffer zone should be as low as possible. Selection cutting 

forest was initially proposed as an alternative land use to increase participants‟ 

income. This option was immediately turned down as this would impose additional 

cost to the program and might touch very sensitive issue of land appropriation arising 

out of unclear land-related laws. Finally, land lease scheme was chosen to enable the 

program to effectively manage the land enrolled and meet the target of minimizing 

human activity. The required output attribute was not discussed as the project favored 

an input condition of minimum amount of land enrollment. 

In conclusion, there were two key conditionality attributes out of three 

attributes to be included in the choice experiment questionnaire; namely, new land use 

practice, and amount of land enrolled. The required output attribute would be 

excluded. The list of preliminary attributes and their levels resulting from focus group 

discussion is presented in the Table 3.2. Mainly, the levels presented in that table 

were determined based on the secondary data and expert‟s comments. An agroforestry 

practice for the new land use practice attribute was proposed to test if the agricultural 

activity would be of significance to the participant. The participants who cared of 

doing agriculture were hypothesized that they were willing to trade-off with lower 

incentive. 

As for the length of the contract, the project preferred as long as ten years or 

more. On the contrary, the landowners preferred as short period as possible as 
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previously mentioned. So, three years duration was proposed since the figure of three 

to five years was somehow acceptable for reforestation (Forest Restoration Research 

Unit, 2006). Monitoring frequency levels were collected from the focus group. The 

administrative organization levels were all stakeholders of the study area. Amount of 

land enrollment in the program was based on expert‟s comment on the minimum 

amount of land required to successfully reforest. The figure of 50% of total area was 

proposed. The other figure of 75% and 100% were proposed to test if the participants 

were willing to trade-off with higher incentive and determined the impact it would 

have being involved in the program. 

 

Table 3.2  The List of Preliminary Attributes and Associated Levels 

 

Attribute Levels 

New land use practice Agroforestry practice; Leasing the land to the project 

Length of the contract 3, 5, 7, 10, 15 years 

Monitoring frequency Once a year; every 6 months;  

every 3 months; every month 

Amount of land 50, 75, 100 % 

Non-monetary incentive Not provided; Free of charge ecotourism-related job training 

for second  source of income 

Monetary incentive 

(THB/Rai/Year) 

THB 300; 650; 1100; 1500; 1800 

 

The free of charge ecotourism-related job training for second source of income 

was proposed in relation to the ultimate objective of wildlife corridor establishment of 

the program. Such in-kind incentives were hypothesized that it would increase 

attractiveness of the program and also lower the cost of monetary incentive. 

The levels of monetary incentive were mainly determined based on OAE 

(2013). These levels represent the opportunity cost incurred if they participate in the 

program. The figure of THB 300 was based on three years (2011-2013) averaged 

profit of Thai rice farmers. The figure of THB 650 was an average of minimum THB 
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500 and maximum THB 800 per rai per year paid for land rental in the study area. The 

figure of THB 1,100 was also based on the same three years averaged profit of Thai 

cassava farmers. The figure of THB 1,500 was an approximate profit for Thai 

eucalyptus farmers. The figure of THB 1,800 was added to merely test if the 

eucalyptus farmers were ready to change their land use practice. 

Main outcomes for the other issues included: 

The most desirable scheme: it was obvious that all landowners preferred 

shortest length of the contract with as much incentives as possible. The landowners 

indicated that they were uncertain with the scheme and also unfamiliar with this kind 

of conservation program. This result emphasizes that the credibly comprehensible 

hypothetical scenario must be prepared and presented to the landowners. 

Current land use practice: mainly, there were two categories of land use in the 

study area: cash-crop cultivation (e.g. cassava); and land leasing. Landowners whose 

incomes were depending on cultivation informed that they had incurred losses, but, 

however, still perceived that this cultivation practice would benefit them more than 

leasing their land. On the other hand, the landowners whose incomes were from land 

leasing perceived that the risks of cultivation were too high to take. 

The conflict between locals and national park: the landowners expressed their 

deep concerns on land appropriation. Since there was no specific law to support this 

kind of natural conservation in Thailand, the landowners concerned that their land 

would be appreciated by the national park if they participate in the program to 

reforest. 

3.3.2.2 Construction of hypothetical program and scenario 

Since the exact scheme had not been fixed at that time, the hypothetical 

program and scenario used in this research was constructed based on the importance 

of buffer zone to the successful establishment of wildlife corridor emphasized by an 

expert. This hypothetical program and scenario was also consistent with the results of 

internal focus group discussion conducted by the ECO-BEST project with local 

people, representatives of Khao Yai and Thap Lan Natural Parks, and a representative 

from Freeland. 
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3.3.2.3 Pre-tests and iteration process 

Given the results from focus group discussions, the pre-test version of choice 

experiment questionnaire was constructed. The first pre-test was aimed to confirm 

appropriateness of the attributes and their levels involved in the choice sets, the 

number of choice sets to be presented to the respondents, the efficiency of 

experimental design. 

The number of alternatives presented in each choice set was decided to be 

three (two alternatives plus one status quo) to minimize the choice complexity for 

respondents. The number of attributes and their levels led to the collective design of 

22x3x4x52 or 1,200 factorial combinations for each alternative. A conventional 

strategy L
ma

 approach (see Louviere, Hensher, and Swait, 2000) was used to construct 

experimental design for the first pre-test. That meant 1.44 million factorial 

combinations were available to be chosen. The SAS statistical software was used to 

create a D-efficiency design (Kuhfeld, 2010). As a result 120 choice sets with highest 

D-efficiency (D-efficiency = 58.99) were chosen. All choice sets were then blocked 

into ten blocks or twelve choice sets per each respondent (see note of Appendix D for 

the detail of all choice sets). Note that relatively high number of choice sets for each 

respondent was aimed to test if the respondent would be fatigue. Although a 

discussion after the interview confirmed that the respondents had no any problems 

regarding the number of choice sets, the number of choice sets would most likely be 

reduced for the full implementation of field survey. 

Appendix D presents the first pretesting questionnaire. This version of 

questionnaire was supposed to contain the same structure of questions to be used in 

actual field survey. The introduction section was first presented to the respondent. The 

second section presented a hypothetical program and scenario to frame the issue. The 

third to sixth sections showed an example of choice set to make respondents familiar 

with and definitions of each attribute shown in the choice sets. And, before starting 

the choice experiment section, the cheap talk script (Cummings and Taylor, 1999) 

was also read by me to reduce hypothetical bias. The follow-up questions were asked 

in the last section. The socio-economic questions were intentionally omitted from the 

first pre-test version to avoid too long interview duration.  
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The first pretesting survey was conducted in October, 2014. The survey was 

administered as if it were the actual survey, in order to mimic actual conditions that 

might be faced. In total, there were 15 respondents joined the first pretesting survey. 

Based on observation and discussion after the interview, the 10 and 15 years 

length of contract were considered too long and most unlikely chosen. On the 

contrary, the THB 1,500 and 1,800 monetary incentives were considered very high 

and most likely chosen. Some respondents even expressed their concerns that those 

two figures might mislead the respondent and probably created more hypothetical bias 

because the maximum of land rental rate in the study area was only THB 800 and, in 

reality, they had got losses from cultivation in a last couple of years.  

Another major comment was related to the figure of 75% of land held that 

must be enrolled in the program. This figure created some cognitive burden as the 

respondents stated that it was very difficult to imagine the shape of their land if they 

decided to participate in the program. Moreover, compared to other attributes in the 

choice sets, the respondents confirmed that monitoring frequency was actually the 

attribute they considered the least. So, this attribute would be removed from the list to 

reduce choice complexity.  

Since the levels of monetary incentive, the length of the contract, and 

minimum amount of land enrollment were considered not practically appropriate by 

the respondents; the levels of those three attributes would therefore be revisited and 

tested again to confirm this issue. The Table 3.3 presents the attributes and their levels 

used in the second pre-tests. 

The number of levels of monetary incentive was intentionally reduced to 

improve D-efficiency in the experimental design process. The levels of monetary 

incentive were also changed to reflect respondents‟ comments. The new levels were 

introduced as the estimation result of the first pre-test showed that the respondents 

might be forced to not trade-off such high monetary payments with the other 

attributes. The relatively low amounts of these new levels were determined based 

purely on the land rental rates information from the focus group. THB 800 was the 

maximum rental paid in the study area. The amounts of THB 600 and 400 were 

calculated using the minimum rental of THB 500 as the middle. The minimum land 

rental rate of THB 500 was considered as a good proxy for the opportunity cost in the 
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study area according to the discussion with the landowners. The new values were 

equally spaced to maintain orthogonality (Hensher, Rose, and Greene, 2005). 

 

Table 3.3  The List of Revisited Attributes and Associated Levels 

 

Attribute Levels 

New land use practice Agroforestry practice; Leasing the land to the project 

Length of the contract 3, 5, 7, 9 years 

Amount of land 50, 100 % 

Non-monetary incentive Not provided; Free of charge ecotourism-related job training 

for second  source of income 

Monetary incentive 

(THB/Rai/Year) 

THB 200; 400; 600; 800 

 

The levels of the length of the contract and minimum amount of land were 

also reduced to reflect respondents‟ comments. The ten years length of the contract 

was replaced with nine years to maintain that the number of levels was still a multiple 

number of the other attributes‟ levels, and also had an equal space between each level. 

The new number of attributes and their levels led to the collective design of 

23x42 or 128 factorial combinations for each alternative. Shifted design approach 

(Bunch, Louviere, and Anderson, 1996) was used to construct an optimal generic 

choice experiment for the second pre-test. As a result, 16 choice sets with highest D-

efficiency (D-efficiency = 90.52) were generated. All choice sets were then blocked 

into two blocks or eight choice sets per each respondent. See Appendix E and its note 

for the second pretesting questionnaire and the detail of all choice set. 

The structure of questionnaire was mainly unchanged. Only the socio-

economic questions were added to completely mimic the actual condition. This 

second pretesting survey was conducted in December, 2014. In total, 18 respondents 

were interviewed. 

The results confirmed that the new experimental design worked very well. The 

shifted design reduces zero attribute level differences in a choice set and influences 
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the respondents to compare or trade-off information about that attribute to make a 

choice (Bunch et al., 1996; Louviere et al., 2000). Overall, the results were pretty 

satisfied. Only some minor comments remained. The first issue was related to an 

agroforestry approach proposed as an alternative land use practice. The respondents 

were in doubt about the success of this proposed approach. And, despite the fact that 

many plants were exemplified, the respondents were still unclear about allowable 

plants that could be grown in the enrolled area. The next issue was the flexibility of 

in-kind payment provided by the program. As there was no choice other than the free 

of charge ecotourism-related job training, given the limited budget of this in-kind 

payment, the respondents asked if it was possible that the group of participants would 

vote internally and propose to the program for its approval. The last issue was related 

to the minimum requirement of land enrollment. Many respondents expressed that this 

was very strong requirement and might be considered a big barrier for the landowners 

who were interested to participate the program. 

In conclusion, the agroforestry practice would be replaced by the chemical-

free farming practice. This simple practice was suggested during the pre-tests and 

actually increasingly adopted by many landowners in the study area as they could 

reduce using relatively expensive chemical fertilizers and pesticides and consequently 

increase their profit. Moreover, in terms of policy analysis, this practice might be 

considered as near-status quo, and the impact of agricultural activity restriction on the 

participation decision could be determined. Determination of impacts of agricultural 

activity restriction on the participation decision was also an objective of proposing the 

agroforestry practice as discussed earlier. Introducing the new practice like chemical-

free farming did not drastically affect the main ideas of the pre-test so far. In contrast, 

it was considered reducing the hypothetical bias caused by unfamiliar land use 

practice like an agroforestry. 

As for the issue of the flexibility of in-kind payment provided by the program, 

a new attribute level representing the group‟s choice of in-kind payment was added to 

the list. Given its high flexibility, the free-to- choose in-kind payment was 

hypothesized to be highly preferred, thus allowing an investigation into its impacts on 

the participation decision (Kosoy et al., 2007). Another attribute level for the free of 

charge technical assistance and advisory services for the chemical-free farming 
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practice was also added as another alternative to the participants. The latter attribute 

also benefited to the efficiency and the number of choice sets of the experimental 

design as the total number of attribute level of non-monetary incentive would be a 

simple multiple of the number of levels of other attributes (Rolfe et al., 2004). 

A new attribute level representing participants‟ choice of amount of land to be 

enrolled in the program (but no less than one rai) was introduced to replace the very 

strong requirement of 100% of land held as concerned by the respondents. The 

minimum requirement of one rai was merely to prevent an unexpected “too little” 

amount of land enrolled. This action was deemed to not affect to the main idea of the 

pre-tests so far because it still allowed us to determine the impact it would have being 

involved in the program. The Table 3.4 presents the attributes and their levels to be 

used in the actual field survey. 

Notice that the attribute levels of the length of the contract and monetary 

incentive were revised. The length of the contract was a bit changed. Nine years level 

was replaced by one year level for the length of the contract attribute. The 

replacement was considered to not affect the main ideas of previous pre-tests; this 

action would only better help us in investigating the impact of the longer length of the 

contract on the participation decision. A nine years contract level could also help us in 

investigating such impact either. However, one year contract level was considered 

near-actual condition to the landowners and, therefore, much easier to estimate their 

opportunity cost. 

Monetary incentive levels were on the other hand significantly changed. A 

main reason was the recent decision made by the ECO-BEST project to apply variable 

in-cash payments of THB 800, 1000, 1200 for different areas located by the project 

itself. This decision absolutely affects the levels used in the pretesting surveys so far, 

and thus had to be revisited. 
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Table 3.4  The List of Attributes and Levels to be Used in Actual Field Survey 

 

Attribute Levels Expected impact 

New land use 

practice 

Chemical-free farming;
 1
  

Leasing the land to the project 

Negative 

Length of the 

contract 

1 year; 3 years; 5 years; 7 years Negative 

Minimum amount 

of land to be 

enrolled 

50% of eligible land;
 1
  

Freely chosen, but no less than 1 rai (0.16 ha) 
2
 

Positive 

Non-monetary 

incentive 

Not provided;
 1
 

Free of charge technical assistance and 

advisory services; 

Free of charge ecotourism-related job training 

for second  source of income; 

Group of participants choose how to invest 

Positive 

Monetary incentive 

(THB/Rai/Year) 

THB 300; THB 500; THB 700; THB 900
 3
 Positive 

 

Notes: 
1
The base level for effect-coding. 

2
Equivalent to 1 rai, the conventional Thai unit of measurement for land size.  

3
Paid at the end of each contractual year. 

 

In order to reflect an actual condition and to maintain the objective of 

investigating the true WTA of the landowners, the new levels were proposed as 

follows. Based on the information provided by the project, most of the participants‟ 

areas were in THB 800 and THB 1,000 zones. So the number of THB 900 would be 

used to represent an average amount of in-cash payment proposed by the program. 

The minimum land rental rate of THB 500 was used as it was considered as a good 

proxy for the opportunity cost in the study area. The maximum land rental rate of 

THB 800 initially used in the pre-tests was represented by THB 700 instead in order 

to maintain orthogonality of the experimental design. The number of THB 300 was 

used to only make the number of levels of this attribute become a simple multiple of 
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the other attributes‟ number of levels. Notice that the same increment of THB 200 as 

used in the pre-tests was kept unchanged so as to maintain trade-off behavior of the 

landowners confirmed by the estimation results of previous pre-tests. This revision of 

monetary incentive levels did not require more pretesting survey as it was considered 

to not affect the main ideas of the previous pre-tests. 

 

3.3.3 Experimental Design for the Full Implementation Survey 

The number of alternatives presented in each choice set was set at three (two 

program options plus one status quo) to minimize the choice complexity for 

respondents (Figure 2). The number of attributes and their levels led to the collective 

full factorial main effects design of 2
2 

x 4
3
 or 256 combinations. The shifted design 

approach (Bunch et al., 1996) was used to construct an optimal generic choice 

experiment. The SAS statistical software was used to create a D-efficiency design 

(Kuhfeld, 2010). As a result, 16 choice sets with highest D-efficiency (D-efficiency = 

86.83) were generated. All choice sets were then put into two blocks or eight choice 

sets per respondent. Each choice set contained a different set of program attribute 

levels. Appendix F and its note present the fully detailed composition of each choice 

set. Being different from the traditional choice experiment, the attributes of this study 

were intentionally presented in between two alternatives reflecting respondents‟ 

comments during pretesting surveys on clearly separating each alternative from the 

other. 

 

3.3.4 Interviewer Training For Fieldwork 

Training the interviewers prior to conducting the fieldwork is very important 

for the success of field survey and consequently the quality of the survey data, 

especially such a complex survey like the choice experiment despite the well-

designed questionnaire. Hence, the main objective of this training is solely to ensure 

that the interviewers will be capable of conducting the field survey. Key issues below 

were discussed following the actual training order. 

3.3.4.1 Research Objective Explanation 

Making the interviewers understand the research objective is one of the 

primary targets of this training. However, information of background of the research 
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and other research-related information that lead to the research objective are also 

important. The following sequence of the training regarding the research objective 

was carried out. 

 

 

 

Figure 3.2  Example of a Choice Set Used in the Survey 

 

Interviewers were first introduced the background of the research such as 

history and context of the study area, the policy which Thai government would like to 

implement and its effects. Next, the research problem and significance of the study 

were explained. The research objectives were then explained. 

The discussion was open to their comments and questions. Although only 

minor questions about the history and context of the study arose, those questions were 

cleared to make sure that they really understand the background of the area they were 

going to survey. 

 

 



53 

 

 

3.3.4.2 Questionnaire and Choice Experiment Survey 

As mention earlier, getting to know and understand what they are going to do 

is very important especially the complex survey like the choice experiment. 

Moreover, the key issues that will definitely affect the quality of the choice 

experiment in particular and must be underscored are the biases arising out of the 

hypothetical nature of such stated preference method. The mitigations to those biases 

are of also importance. The following sequence was carried out. 

First, a set of actual field questionnaire was given to each interviewer. The 

structure of the questionnaire was then outlined. Next, each section was explained and 

discussed one-by-one. In each section, the objective of each question was also 

explained and discussed in detail. The lessons learnt from the pretesting surveys were 

also given to prevent the same mistake. A sensitive issue regarding the conflict 

between local people and the national park was warned and avoid mentioning. Some 

detail relating to agricultural activities including some small details like different units 

of measurement used by individual landowner were discussed to familiarize them 

with the potential problems they would probably face in the actual field survey. 

Specifically, for the choice sets presented in choice experiment section, the 

concept, frequently found problems, and mitigations of choice experiment was first 

explained to the interviewers. The structure of the choice experiment section was then 

outlined. Supplemental information of hypothetical program and scenario background 

(Appendix G) and explanation of attributes and their levels which are not included in 

this questionnaire were also presented and explained. In particular, the importance of 

supplemental information of hypothetical program and scenario and definitions of 

attributes and levels to framing the question and reducing potential hypothetical bias 

were explained and emphasized. The cheap talk script concept was then explained. 

The choice sets were then discussed. After all, the critical issue of the same content 

and information presented to the respondents was strongly emphasized. All 

interviewers were to treat the statements shown in both the questionnaire and 

supplemental presentation board as their script, and strictly read to the respondents. 

3.3.4.3 Practice Session 

The practice session was set up to assure the readiness of the interviewers. 

Except the respondent role that acted by me, the session was conducted as if it were 
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the actual survey in order to mimic actual conditions that might be faced. Various 

roles and characteristics of respondents that I had experienced during pretesting 

surveys were presented and acted to familiarize the interviewers so as to know how to 

solve the problems in such actual-like situations. 

The interviewers training session was considered successful. The interviewers‟ 

understanding on the research objective, each section in the questionnaire, and the 

choice experiment section were very satisfied. However, the main reason for such a 

satisfied result was perhaps the experience with the choice experiment survey that all 

four interviewers recruited for this study had with my another research conducted 

earlier this year. 

 

3.3.5 Survey Administration 

The survey was administered between September and early October of 2015 at 

the village hall. The head of the village had first been contacted regarding about the 

objectives of the study, the questionnaire, and expected survey schedule. A small 

meeting was then convened to inform villagers about the survey. For those who did 

not attend the meeting, the information was disseminated through the village‟s 

internal broadcasting system. One week later, an invitation letter which explained the 

importance and objectives of this study was sent to all 173 landowners in the study 

area. This was based on an unofficial list of landowners in the study area provided by 

the head of the village. Although the list was not up-to-date, it was considered the 

only credible data available to this study since it had been created by the Department 

of National Parks, Wildlife, and Plant Conservation (DNP) which was responsible for 

the study area. The head and deputy head of the village were, however, requested for 

their assistance in cross-checking the information with the actual landowners. 

Respondents were questioned in face-to-face interviews with trained 

interviewers. This format was confirmed during the first pre-test that it was much 

suitable for most of the landowners. Both communication and questionnaire were 

conducted in Thai. All respondents signed an informed consent form before starting 

the interview. 

Respondents received USD 14 for their participation after the interviews. The 

compensation amount for participation in the survey was calculated based on an 
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average daily wage of THB 300 (USD 9) in the study area plus the additional costs of 

meals and a round trip between the respondent's residence and the village hall. 

Though the interview typically took less than an hour, the total length of the whole 

process (i.e. including travelling between their residences and the village hall, 

queuing, and lunch break) took up to half a day. Since most of the landowners were 

normally unavailable during the day to see to their own land or had to work as daily 

laborers on neighboring farms, half a day's loss meant that they could not fulfill their 

routine activities so the average daily income was used as a base for compensation. 

Also, since many landowners lived in isolated locations near to the TLNP boundary, 

travelling from their residence to participate in the event rather than working as a 

daily laborer for their neighbor cost them more than a day's wage. 

The respondents were then informed and encouraged to provide their true 

opinions and not try to please the interviewers. The interviewers were instructed to 

confirm the name of each respondent with the pre-defined list of landowners invited 

and asked if the respondent could really make decisions for his/her household. In 

reality, based on the researcher's personal conversations with the villagers, frequently, 

the final decision had to be mutually agreed upon by the respondents' household 

members. The household‟s decision-making process may be a good focus area for 

future research. In some cases, however, the actual decision-makers of the land plots 

were present instead. The eligibilities of the respondents were also confirmed with the 

Deputy Head of the village to ensure their representativeness. A typical interview 

lasted about 45-60 minutes.  

Appendix F presents the questionnaire used in the actual field survey. The 

order of each section presented in the actual field survey version is a bit different to 

the pretesting versions in order to minimize fatigue before doing the choice 

experimental questions. The structure of questionnaire is as follows. 

Section one asks the respondent about the general information of their current 

land use. This section is aimed to get preliminary land use information prior to doing 

the choice experiment questions. The questions concerning to amount of land held 

and brief land use detail are asked. 

Section two contains choice experiment questions. In an attempt to minimize 

any possible hypothetical bias arising out the hypothetical nature of the stated 
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preference method (Cummings and Taylor, 1999; List, 2001; Carlsson, Frykblom and 

Lagerkvist, 2005), the first part of this section presents the cheap talk script (see 

Appendix F) adapted from Bulte, Gerking, List, and de Zeeuw (2005). The script is 

read by interviewer to the respondent. 

An example of a choice set is then given to make respondents familiar with the 

type and format they are going to face. Then, eight choice sets are presented. Note 

that, before starting this section, supplemental information of hypothetical program 

and scenario background (see Appendix G) and explanation about attributes and their 

levels, which are not included in this questionnaire, are also presented to the 

respondents. 

Section three is the follow-up questions. The first two questions are created to 

screen the following type of respondents: 

1) The person who does definitely not consider the program and most likely 

introduces protest bias, 

2) Potential participant who does seriously consider the program, 

3) Potential participant who will seriously consider the program if and only if 

the payment is high enough 

Exact amount of land to be enrolled in the program is next asked to be more 

informative to the project. Question four to seven investigate the reasons behind 

respondents‟ choices. Using Likert Scale method, the respondents are asked about 

their opinion on the questions adapted from Rolfe et al. (2004), Mayerhoff and Liebe 

(2006), and Rolfe and Windle (2010) to identify the framing effects. The last two 

questions ask respondents‟ attitude towards natural restoration. 

The interview ends up with the socio-economic and agricultural practice 

questions in the section five. Socio-economic information concerns with age, gender, 

marital status, detail of household members, and other sources of income. Detail of 

cultivation practice and related costs are asked to investigate their actual profit that 

will be considered as another opportunity cost of the landowners in making 

participation decision. The last two questions are related to the certainty of their 

cultivation. They are hypothesized that the higher uncertainty, the higher possibility to 

participate the program. 
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3.3.6 Econometric Specifications 

Assume the rational, utility-maximizing landowner. Under the RUM 

framework, a landowner's utility function is deterministic for him/her, but contains 

some unobservable components which are treated as random variables by the 

researcher (McFadden, 1973). Specifically, the indirect utility of the landowner, 

indexed by n=1,…,N in choosing alternative j, indexed by j=1,…,J in the choice set 

c=1,…,C can be expressed as               , where      is a deterministic 

component of landowner n observed by the researcher, and      is a stochastic 

component unobservable to the researcher.  

In each choice set of a series of C = 8 choice sets, utility-maximizing 

landowner n chooses alternative i among J = 3 alternatives consisting of two project 

options which are represented by project key attributes and their levels, and a status 

quo (continuing his current land use) option. Choosing alternative i yields the highest 

utility,                     . The probability of alternative i chosen by 

landowner n in choice set C can be written as: 

 

   ,    ji i j jP i Prob V V i          (3.1) 

 

For simplicity, the subscript n and c is suppressed. The assumption is that   is 

independently and identically (IID) Type-I extreme value distributed. McFadden 

(1973) shows that the conditional logit probability can be expressed as: 
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To estimate Equation (2), an explicit form must be assumed for the indirect 

utility function. Empirically, landowner n‟s utility in choosing alternative j is 

conventionally expressed in an additively separable, linear-in-attributes form: 
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where Y is the income generated from desired land use;    is attribute k in the 

alternative j;    is the preference parameter associated with program attribute k;   is 

the marginal utility of income; and   is a random term that is iid extreme value over 

alternative j.  

Landowner n‟s utility in choosing each project option j in each choice set c 

can be explicitly expressed as: 

 

 

  1 2 3 4

5 6

_

_ _

option A A A A A

A A A A

U ptice loc enrol inkind flex

inkind ecot inkind advi cash

   

   

   

      (3.4) 
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5 6

_

_ _

option B B B B B

B B B B

U ptice loc enrol inkind flex

inkind ecot inkind advi cash

   

   

   

      (3.5) 

       sq sq sqU      (3.6) 

 

where     is an alternative specific constant for the status quo; cash is annual cash 

payment;     is length of contract;            is the effect code representing the non-

monetary incentive that project participants can choose in terms of how they want it 

provided by the project;             is the effect code representing the non-

monetary incentive that project participants will be provided free of charge, i.e., 

ecotourism-related job training for a second source of income;              is the 

effect code representing the non-monetary incentive that project participants will be 

provided free of charge, i.e., technical assistance and advisory services for agriculture; 

      is the effect code representing freely choosing the amount of land to be 

enrolled by the project, but no less than 1 rai (0.16 ha); and       is the effect code 

representing the new land use practice and activities proposed by the project. 

For conditional logit Equation (2), the preference parameters    and   can be 

estimated using maximum likelihood (ML) estimation typically provided in standard 

econometric packages. Given the sample size N, the following log-likelihood function 

(LL) is maximized: 
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    (3.7) 

 

where       when the landowner n chooses alternative j and zero otherwise (Ben-

Akiva and Lerman, 1985; Haab and McConnell, 2002). 

Since the model predicts landowner preferences over „states of the world‟, the 

amount a landowner would be willing to accept to change his land use from the status 

quo to a certain project option can be estimated (Louviere et al., 2000).  

 Economic welfare measures can be determined by computing the value of 

Compensating Variation (CV) using the following equation: 

 

 

1 2 3 4

5 6  

_sq sq

ecot advi with project

V ptice loc enrol inkind flex

inkind inkind CV V

    

  

    

      (3.8) 

 

A positive CV indicates WTA to change one's land use. 

 

3.4 Results 

 

3.4.1 Descriptive Statistics 

Of the 173 total landowners invited, 88 landowners participated (a 51% 

response rate). Since four uninvited landowners who showed up at the event were 

additionally interviewed; in total, 92 questionnaires (53% of total landowners) were 

completed. Their eligibilities were confirmed with the Deputy Head of the village to 

ensure their representativeness. However, the samples used in the estimation were 

confined to the respondents whose land was more than or equal to 1 rai (0.16 ha). This 

left a total of 91 final sampled landowners. 

Table 3.5 presents a summary of the socio-economic statistics of the sample. 

About 57% of the respondents were female. A total of 56 respondents (62%) were 

married. The number of married men and women were 30 (54%) and 26 (46%), 

respectively, indicating the increasing role of women in making farm decisions. On 

average, the respondents were 57 years old. A relatively high non-farm income and 
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low proportion of farm income indicates a bleak future for agriculture in the study 

area. Detailed land use of the final set of respondents is presented in Table 3.6. The 

highest proportion of land use was for rent indicating a low interest by the landowners 

in doing cultivation themselves.  Due to an undeveloped irrigation system in the area, 

60% of the sampled plots (including the rented ones) chose to grow cassava.  

 

Table 3.5  Summary of Socio-Economic Statistics of the Final Sample 

 

Description Mean Std. Dev. 

Age (years) 57 13 

Sex (proportion of female) 0.57 - 

Number of members in household 3 2 

Farm size (hectares) 1.88 1.69 

Perceived on-farm annual profit (USD)
 1
 421.37 523.24 

Perceived on-farm annual profit per hectare (USD)
 1
 318.86 514.47 

Objective on-farm annual profit (USD)
 2
 146.95 1142.21 

Objective on-farm annual profit per hectare (USD)
 2
 156.70 863.80 

Historically-adjusted objective on-farm annual profit (USD)
 3
 -44.24 1180.39 

Historically-adjusted objective on-farm annual profit per hectare 

(USD)
 3
 

44.20 870.67 

Non-farm annual income (USD)
 4
 4427 5337 

Proportion of on-farm annual income to total annual income (%)
 4
 0.15 0.20 

 

Notes: Unless otherwise specified, all calculations were based on a total of 91 final 

samples. 

The exchange rate of THB 31.77 per USD 1 was applied.  
1
 On-farm annual profit as perceived by the landowner.  

2
 On-farm annual profit calculated based on the researcher‟s calculations 

using reported output, selling price, and detailed farming expenses.  
3
 Since the survey period was very close to the harvest time of cassava, many 

cassava growers decided to cite their forecasted output instead of last actual 

output. Considering the average output per unit of land in the past two years 

together with a long period of drought in 2015, the forecasted outputs of 

cassava were adjusted downwards using the average output per unit of land 

in 2014 as a proxy. 
4
 Calculated based on 71 respondents who provided complete household 

income information. 
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Table 3.6  Summary Land Use Structure of the Final Sample 

 

Land use Total plot size 

(Hectares) 

Proportion 

For rent* 66.84 0.406 

Cassava 38.20 0.232 

Maize 1.28 0.008 

Banana 5.00 0.030 

Other fruits 

(e.g. mangosteen, pomelo, rambutan, marian plum, etc.) 
11.84 0.072 

Rice (both in-season and off-season) 6.16 0.037 

Other crops 

(e.g. basil, rough giant bamboo, sachainchi, etc.) 
9.08 0.055 

Eucalyptus 8.64 0.053 

Non-use 2.8 0.017 

Total 164.56 1.000 

 

Note: * Since the irrigation system has not been well developed, tenants typically 

rent the land for growing cassava which needs little water. The very few plots 

with access to an irrigation system are used to grow the rice. 

 

Although another low water-demand crop like eucalyptus was believed to be 

more profitable and to require less care, the longer period of investment involved in 

growing it made it less attractive to the farmers. Fourteen per cent (14%) of the 

sampled plots where irrigation was available were used to grow fruit trees (like 

banana, mangosteen, pomelo, rambutan, and marian plum) which provided a 

relatively higher profit as well as rice which is a very high water-demand crop. Since 

rice needs a lot of care, it is typically cultivated for the farming household's internal 

consumption only. The sampled plots totaled 165 hectares, representing 41% of the 

total agricultural area available in the study area. (Note that the total agricultural area 

data was based on an out-of-date unofficial record provided by the head of the village) 
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Considering this and that the sample size comprised 53% of the total number of 

landowners in the area, it is believed that the sample well represented the total 

population in the study area. 

 

3.4.2 Estimation 

Conditional logit (CL) model Equation (2) with specified utility functions 

from Equations (4), (5), and (6) were estimated using maximum likelihood function 

Equation (7). A statistical package NLOGIT 5 was used. The estimation results are 

presented in Table 3.7. 

 

Table 3.7  Base Models Estimation Results 

 

Attribute 
Model 1 Model 2 

Coefficient Std. Error Coefficient Std. Error 

PTICE -0.32764*** 0.05296 -0.32516*** 0.05293 

LOC -0.12905*** 0.02809 -0.12759*** 0.02807 

ENROL  0.17243*** 0.05222  0.17396*** 0.05227 

INKIND_FLEX -0.04179 0.10054 -0.03083 0.10128 

INKIND_ECOT  0.16088 0.10178  0.17036* 0.10253 

INKIND_ADVI  0.23074** 0.09976  0.21116** 0.09990 

CASH  0.00424*** 0.00138  0.00430*** 0.00140 

ASCSQ  0.00725 0.19884 -1.32320** 0.54355 

Interaction     

ASCSQ x AGE  - -  0.02764*** 0.00749 

ASCSQ x % CASSAVA  - -  0.57151** 0.23220 

ASCSQ x NON-LAND USER  - -  0.50208* 0.26464 

ASCSQ x SUCCESSOR  - -  0.31001*** 0.09769 

Samples, N 78 78 

Choice observation 624 624 

Log-likelihood -640.66343 -626.20289 

 

Note: ***, **, * indicate 99%, 95%, and 90% confidence levels. 
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Except for the Alternative Specific Constant for the Status Quo (ASCSQ), the 

free-to-choose in-kind benefit, and the ecotourism-related job training in-kind benefit, 

all other attributes were significant in Model 1. Note that ASCSQ is the utility (or 

disutility) a landowner receives from current land use. Since the landowner‟s utility of 

current land use is not modeled using explicit determinants, the influence of current 

land use, if any, is accounted for by the constant ASCSQ. The coefficient of annual 

cash payment representing the marginal utility of income was positive as expected. 

The negative coefficient of new land use practice indicated that landowners preferred 

chemical-free farming to renting their land out to the project. This result was 

somewhat consistent with personal conversations reported by the interviewers in that 

most of the respondents wanted to cultivate and manage the enrolled land together 

with the project rather than letting the project freely manage the enrolled land. 

The length of the contract adversely impacted the landowners' enrollment 

decision. Landowners, on average, preferred short contracts to long ones. Not 

surprisingly, freely choosing the amount of land to be enrolled in the project was 

preferred by the landowners. As for the in-kind benefits provided by the hypothetical 

PES program, to make sure that the impacts of in-kind benefits on participation 

decision could be investigated, the exact activity or type of in-kind benefits 

(INKIND_FLEX) was intentionally not defined and depended purely on the 

participants‟ exclusive choice. Its insignificance was somehow surprising since it was 

hypothesized to be the most preferred level. 

To examine the influence of landowners' socio-economic and farming 

characteristics on participation decisions regarding the hypothetical PES program, 

another CL model (Model 2) was estimated by interacting ASCSQ with age, 

proportion of land for growing cassava, and two dummy variables using effect-codes 

to represent non-land users (Yes=1, No=-1), and if they had successors (Yes=1, No=-

1). Other landowner characteristics were also explored as interaction terms with the 

ASCSQ. However, using log-likelihood ratio testing; only these characteristics 

statistically significantly improve the model. 

The results were not significantly different between the two models for 

program attributes, except for ecotourism-related job training in-kind benefit and the 

ASCSQ, which were significant. The results indicated that age, proportion of land for 
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growing cassava, and the dummy variables representing non-land users and 

successors were of significance to landowners' decision-making. All variables 

adversely affected the participation decision and influenced the landowners to 

continue with their current land use. Table 3.8 presents the marginal WTA estimates 

from Model 2, calculated using the Delta method (Greene, 2003). 

 

Table 3.8  Marginal Willingness to Accept (WTA) Attributes 

 

Attribute Considered level Base level 
1
 

Model 2 

WTA Std. Error 

PTICE Renting out the land Chemical-free farming 75.6629*** 26.92761 

LOC For yearly increment  - 29.6892*** 10.53850 

ENROL 50% of eligible land Freely chosen 40.4783** 18.08542 

INKIND_FLEX Not provided Provided -7.17464 23.63834 

INKIND_ECOT Not provided Provided 39.641 25.63010 

INKIND_ADVI Not provided Provided 49.1349* 27.23044 

 

Notes: ***, **, * indicate 99%, 95%, and 90% confidence level. 
1
 Base level for the calculation of WTA estimates only. See Table 3.2 for 

base levels for effect-coding of the attributes. 

 

Except for the free-to-choose and ecotourism-related job training in-kind 

benefits, the WTA estimates were significant for all attributes. On average, the 

respondents seemed to give first priority to the land use practice to be used in the 

project as the PTICE parameter had the highest WTA. This result was somewhat 

expected and fit with the interviewers‟ observations during the field survey. The 

respondents gave second and third priority to the advisory services in-kind benefit and 

minimum land enrolment, respectively, as the WTAs of these attributes had the 

second and third highest WTA values. Note that, to be strictly accurate in terms of 

rankings, it was only comparable for PTICE and ENROL parameters as both of them 

were measured in the same unit of 2-level effect codes. As for INKIND and LOC 

parameters, it would not be theoretically correct if we compared them directly with 
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the 2-level effect coded parameters since they were measured in different units (i.e. 3-

level effect code and quantitative units, respectively). 

 

3.5 Issues of Concern in the Choice Experiment 

 

The respondents‟ trade-off among attributes is of significance for the CE 

experiment. The complexity of the CE could, however, adversely affect the choice 

consistency either because the respondents‟ cognitive abilities are strained or because 

their decision-making is based on only a portion of the information specified in the 

choice tasks (DeShazo and Fermo, 2002). Without taking this ignored attribute 

problem into account, empirical studies show that the parameter estimates and the 

implied WTP measures will be biased in some direction (Carlsson,  Kataria and 

Lampi, 2010). 

A very simple examination of answers of each respondent in the eight choice 

sets was first conducted by observing if there was a clear pattern of ignored attributes. 

Considering the levels of each attribute and some behavior observed during the field 

survey, we looked for a specific case of respondents who only wanted a land use 

practice that matched their current practice. Since the new land use practice had only 

two levels, this was done by simply rearranging the choice set to have a label-like 

format and then seeing if all the choices of each respondent were the same. The 

results showed that three respondents might adopt such a strategy when answering the 

choice tasks. A conditional logit model with the same utility functions as Model 2 was 

estimated. Following Carlsson, Kataria and Lampi (2010), the attribute levels of the 

potentially ignored attributes (i.e. all attributes except for land use practice) of the 

three respondents were set to zero.  Then the model was re-estimated using these three 

re-coded samples and the other unchanged samples (i.e., the sample size remained 

unchanged). 

Table 3.9 presents the estimation results when ignored attributes were taken 

into account. When ignored attributes were accounted for, the CASH (-22%), LOC (-

13%) and ASC for status quo (-13%) parameters were the three most affected 

parameters. However, since the scale parameters might be different between Model 2 

and the Accounting for Ignored Attributes Model, marginal WTA estimates were then 
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calculated using the Delta method (Greene, 2003) in order to compare the WTAs for 

various attributes between the two models. Note that the scale parameters confounded 

in both parameters are cancelled out because the marginal WTA is the ratio between 

the attribute parameter and marginal utility of income (cash parameter). 

 

Table 3.9  Estimation Results Accounting for Ignored Attributes 

 

Attribute 
Model 2 

Accounted for Ignored 

Attributes Model 

Coefficient Std. Error Coefficient Std. Error 

PTICE -0.32516*** 0.05293 -0.32957*** 0.05301 

LOC -0.12759*** 0.02807 -0.14406*** 0.02854 

ENROL  0.17396*** 0.05227  0.17853*** 0.05361 

INKIND_FLEX -0.03083 0.10128 -0.03326 0.10321 

INKIND_ECOT  0.17036* 0.10253 0.17129 0.10457 

INKIND_ADVI  0.21116** 0.09990  0.20769** 0.10319 

CASH  0.00430*** 0.00140  0.00335** 0.00136 

ASCSQ -1.32320** 0.54355 -1.48937*** 0.53286 

Interaction     

ASCSQ x AGE  0.02764*** 0.00749  0.02753*** 0.00750 

ASCSQ x % CASSAVA  0.57151** 0.23220  0.56712** 0.23255 

ASCSQ x NON-LAND USER  0.50208* 0.26464  0.49794* 0.26510 

ASCSQ x SUCCESSOR  0.31001*** 0.09769  0.30890*** 0.09779 

Samples, N 78 78 

Choice observation 624 624 

Log-likelihood -640.66343 -625.20386 

 

Note: ***, **, * indicate 99%, 95%, and 90% confidence levels. 
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Table 3.10 presents the marginal WTA measures when ignored attributes were 

taken into account. Except for the non-monetary incentive of advisory services, the 

signs and significance of the WTAs of other attributes of both models were not 

substantially different. The levels of the WTAs did differ significantly among the 

attributes of the two models varying between 26% and 44%. However, the rankings of 

attributes (in terms of WTA estimates) were unchanged. The findings of this study, to 

some certain extent, support Carlsson, Kataria and Lampi (2010)‟s conclusion that 

ignoring non-attended attributes are likely to affect welfare estimates. 

 

Table 3.10  Marginal Willingness to Accept (WTA) Accounting for Ignored 

Attributes 

 

Attribute 
Model 2 

Accounted for Ignored 

Attributes Model 

Diff. WTA Std. Error WTA Std. Error 

PTICE 75.6629*** 26.92761 98.2899** 42.21551 29.91% 

LOC 29.6892*** 10.53850 42.9652** 17.45708 44.72% 

ENROL 40.4783** 18.08542 53.2426* 27.36967 31.53% 

INKIND_FLEX -7.17464 23.63834 -9.92002 30.99411 38.27% 

INKIND_ECOT 39.641 25.63010 51.0845 35.42327 28.87% 

INKIND_ADVI 49.1349* 27.23044 61.9396 38.45834 26.06% 

 

Notes: ***, **, * indicate 99%, 95%, and 90% confidence levels. 

The same considered levels and base levels in calculating the WTAs as 

Table 3.6 apply. 

 

Further investigation of the possible effects of socio-economic characteristics 

on the problem of ignored attributes was also conducted. The latent class model 

(LCM) (Swait, 1994) was applied to address the possible roles of socio-economic 

characteristics in respondents‟ decision-making.  
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Since specific follow-up questions for ignored attributes were not included in 

the field survey, it was assumed that all respondents in the same latent class were 

ignoring the same attribute(s) being considered. Note that a follow-up question asking 

whether the respondent ignored any of the attributes after the choice tasks in CE is 

increasingly used to reflect the true underlying preferences in the respondent‟s 

decision-making. See Carlsson, Kataria and Lampi (2010) for more discussion. For 

this study, suitable follow-up question formats to investigate ignored attributes were 

actually tested in pretesting versions of the questionnaire. Neither method of asking 

the respondents to choose the most insignificant attribute from a group of attributes 

nor asking their opinion for each separate attribute seemed to be effective in 

distinguishing any ignored attributes. Respondents always indicated that all attributes 

were of significance in their decisions. The LCM which tries to classify people into 

different groups (Swait, 1994) suits this method of analysis well since it is assumed 

that socio-economic characteristics (e.g. landlord, farmer, etc.) as well as latent 

general attitudes and perceptions influence segment membership. This assumption is 

admittedly extreme and least likely to be true as it is based solely on assumptions 

which might not absolutely reflect different underlying preferences of individual 

respondents. This may impose a limitation on the further uses of the results of this 

specific analysis. 

Various possible scenarios on the coefficients of ignored attributes were 

modeled using one dummy variable at a time to represent current characteristic of the 

landowner (i.e. dummy variables of farmer and landlord) as a factor in classifying the 

latent segment. The “farmer (landlord)” characteristic was classified by the proportion 

of land used for cultivation (rented out) (1 if more than or equal to 50% of the total 

land held, and 0 otherwise). However, the estimation results indicated that neither 

farmer nor landlord was the factor that statistically influenced the respondents to 

adopt strategies like using partial information in making decisions when answering 

the choice questions. 
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3.6 Discussion 

 

3.6.1 Participants’ Preference for Managing the Enrolled Land 

The hypothetical program offered two alternative land use practices to the 

landowners: chemical-free farming and land leasing. All models consistently showed 

that the latter option adversely affected their decision to participate in the program. 

Conversations with landowners during the interviews shed light on why the 

landowners had a higher preference for chemical-free farming. Although the option of 

renting the land to the project could reduce their responsibility in taking care of the 

enrolled land, many landowners stated that they preferred working with rather than 

under the project and wanted to develop their farms to become more ecosystem-

friendly. However, since the impacts of chemical-free farming on the ultimate 

objective of supporting the successful establishment of wildlife corridor were likely to 

be less than those of the land leasing option, the program would have to trade off the 

use of practices that generated higher levels of environmental benefits for a lower 

participation rate.  

Some landowners expressed their concern on the land leasing option. Since the 

distrust between the villagers and national park officials in the study area was very 

high due to the problem of unclear boundaries of the TLNP, the landowners were 

concerned that letting the Indochinese fan palms grow freely as planned in the land 

leasing option would enable the DNP to expropriate their land to become the part of 

the TLNP. Despite the fact that this is very unlikely to happen and, perhaps, 

politically impossible considering the number of affected people in the study area, 

such distrust between the landowners and the government was a critical obstacle to 

participation in the PES program in this area and possibly also in other areas with a 

similar context. Some landowners even admitted that the DNP trying to coopt the 

villagers' land into the TLNP had actually not happened for almost 40 years since the 

TLNP was established as a national park. 

 

3.6.2 Perceived versus Objective On-Farm Income per Hectare 

Two basic assessments of on-farm profit per hectare were carried out: 1) net 

profits from farming activities that would be foregone; and 2) the land rental rates. 
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However, since regularly recording farming transactions was not common for the 

landowners in the study area, “perceived” net profits from farming activities were 

additionally asked for to investigate if the landowners' perceptions of their on-farm 

net profits influenced their participation decisions.  

Different on-farm profits per hectare representing the landowners' opportunity 

costs were interacted with ASCSQ in different models to investigate their role in the 

landowners' participation decision. Table 3.11 presents all the results. All models 

were compared with base Model 2 (see Table 3.7) using the log-likelihood ratio test. 

The results showed that all three models were statistically better than the base model. 

In terms of the statistical significance, however, only perceived on-farm profits 

statistically affected the landowners' participation decision. This result was consistent 

with behavior observed during the field survey. In terms of sign, the positive 

coefficient of the perceived on-farm profits factor indicated that landowners with 

highly productive land tended to want to continue their current land use as their 

opportunity costs were relatively higher; this was consistent with Pagiola, Arcenas, 

and Platais (2005). 

Though the outcomes of opportunity cost studies are sensitive to the method 

selected and a large number of assumptions (Kosoy et al., 2007), many PES programs 

typically base monetary benefits offered to ES providers on the opportunity costs the 

landowners would incur from the alternative land use (Pagiola et al., 2007). This 

study suggests that using objective opportunity costs in designing PES payment levels 

may not match with landowners' decision behavior and a direct study of the minimum 

WTA using non-market valuation techniques or the reverse auction method are 

probably better choices.  

 

3.6.3 Role of Socio-economic and Farming Characteristics 

In addition to the per hectare profitability of the land, Pagiola et al. (2005) 

suggested that the desirability of adopting a PES program could also depend on the 

farming structure, land size, secure land rights, investment costs, technical constraints, 

and transaction costs. This study investigated the effects of landowner characteristics 

and their farming structure on their decision to join a hypothetical PES program. The 

results of Model 2 indicated that age, proportion of land for growing cassava, and the 
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dummy variables representing non-land users and successors were significant to the 

landowners' decision to participate. All variables adversely affected participation 

decision-making and influenced the landowners to continue with their current land 

use.  

 

Table 3.11  On-Farm Profit Estimation Results  

 

Attribute 

Perceived on-farm 

profits per hectare 

Objective on-farm 

profits per hectare 

Historically-adjusted 

objective on-farm 

profits per hectare 

Coefficient S.E. Coefficient S.E. Coefficient S.E 

PTICE -0.32736*** 0.05305 -0.32526*** 0.05294 -0.32530*** 0.05294 

LOC -0.12934*** 0.02822 -0.12766*** 0.02808 -0.12769*** 0.02808 

ENROL  0.17348*** 0.05231  0.17392*** 0.05227 0.17390*** 0.05227 

INKIND_FLEX -0.03598 0.10128 -0.03114 0.10128 -0.03125 0.10128 

INKIND_ECOT 0.16548 0.10267  0.17007* 0.10254 0.16997* 0.10254 

INKIND_ADVI  0.22262** 0.10050  0.21177** 0.09996 0.21199** 0.09996 

CASH  0.00430*** 0.00139  0.00430*** 0.00139 0.00430*** 0.00139 

ASCSQ -1.62974*** 0.54691 -1.30937** 0.54789 -1.30201** 0.54851 

Interaction       

ASCSQ x AGE  0.03117*** 0.00744  0.02742*** 0.00757 0.02730*** 0.00758 

ASCSQ x  

% CASSAVA 

 0.52656** 0.23448  0.56322** 0.23558 0.57539** 0.23249 

ASCSQ x 

NON-LAND 

USER 

 0.59764** 0.26734  0.50061* 0.26468 0.50019* 0.26466 

ASCSQ x 

SUCCESSOR 

 0.32466*** 0.09821  0.30825*** 0.09807 0.30829*** 0.09788 

ASCSQ x  

Opp. Cost  

 0.00056*** 0.00017 -0.19954D-4 0.9739D-4 -0.28461D-4 0.9645D-4 

Samples, N 78 78 78 

Choice 

observations 

624 624 624 

Log-likelihood -620.81125 -626.18194 -626.15945 

 

Note: ***, **, * indicate 99%, 95%, and 90% confidence levels. 
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3.6.4 The Effect of In-Kind Benefits  

Minimum willingness to accept (WTA) estimates were calculated using the 

Delta method by Greene (2003) based on the estimation results of Model 2 (see Table 

3.7) for some combinations of program attributes (Table 3.12). The WTA estimates 

for chemical-free farming programs were all lower than those of the land leasing 

programs as expected. The negative WTA estimates for chemical-free farming 

scenarios were not unexpected considering the fact that landowners‟ current 

agricultural practices involved increasing use of organic fertilizers or pesticides. 

These negative WTA estimates suggested that the landowners, on average, were 

willing to participate in the hypothetical PES program. 

Since WTA estimates are prone to be exaggerated by respondents (Hanemann, 

1991), as a partial validation of the results, a condition of one-year PES land lease 

contract with no in-kind benefits and unrestricted minimum amount of land enrolled 

to the program– which is similar to a typical private land lease in the study area – was 

first examined. The estimate of USD 108 obtained (No.1 in the land leasing column, 

Table 3.12) was close to the actual land rental fees of THB 600 per rai (or USD 118 

per hectare). 

Suppose the project needs to maximize the preserved area and minimize 

human activity to support the establishment of wildlife corridor, the condition of a 

minimum of 50% of eligible land to be enrolled in the program would be considered 

relatively desirable. Furthermore, since it would be a pilot phase, it would be easier 

for landowners to decide to participate in a short contract (opinions delivered in focus 

group discussions). This study found that an amount of USD 189 per hectare per year 

was required to induce the average landowner to participate in a one-year-contract 

hypothetical PES program (No. 3 in the land leasing column, Table 3.12). The 

required payment, however, reduced significantly to USD 91 per hectare per year 

when in-kind benefits of agricultural advisory services were provided (No. 4 in the 

land leasing column, Table 3.12). This impact of the in-kind benefits provision could 

be considered high, reducing the WTA by almost 50% compared to a similar 

program, but without in-kind benefits (No. 3 in the land leasing column, Table 3.12). 
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Table 3.12  Willingness to Accept (WTA) Estimates (per hectare, per year) for Some 

Combinations of Program Attributes 

 

No. Length of 

contract 

Advisory 

services 

Min. land 

enrolled 

Chemical-free 

farming (USD) 

Land leasing 

(USD) 

1 1 year No Free -42.9513 

(63.84249) 

108.375***  

(39.18639) 

2 1 year Yes Free -141.221 

(88.95213) 

10.1049  

(50.08713) 

3 1 year No 50% 38.0053 

(46.69162) 

189.331***  

(47.56498) 

4 1 year Yes 50% -60.2644 

(67.00711) 

91.0615** 

 (41.33765) 

5 5 years No Free 75.8054* 

(39.89084) 

227.131***  

(49.13116) 

6 5 years Yes Free -22.4644 

(58.22656) 

128.861***  

(36.7349) 

7 5 years No 50% 156.762*** 

(37.18413) 

308.088***  

(69.48281) 

8 5 years Yes 50% 58.4922 

(40.68095) 

209.818*** 

 (47.29345) 

 

Notes: Assuming no ecotourism-related job training is provided. 

***, **, * indicate 99%, 95%, and 90% confidence levels. 

Standard errors are presented in parenthesis. 

 

Perhaps, if trust between the participants and the project management could be 

established, a long-term contract would be possible; this would be desirable as it 

would sustain the effect of environmental benefits of the program. In this case, an 

amount of USD 308 per hectare per year will be required to convince the average 

landowner to sign a five-year contract (No. 7 in the land leasing column, Table 3.12). 

Similar to the case of the one-year contract, if an increase in the costs of advisory 

services is less than a decrease in the amount paid for monetary incentives, ceteris 
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paribus, a PES program with the provision of agricultural advisory services is likely to 

be more desirable than a PES program without it. Nonetheless, readers should note 

that the examples provided here implicitly assume that the environmental benefits 

generated by the hypothetical PES program are higher than project‟s overall costs, not 

just these monetary incentives. When the actual project is implemented, further 

detailed cost and benefit analyzes must be conducted to ensure that the environmental 

benefits are higher than the total costs of the PES project. 

 

3.7 Conclusions 

 

This study aimed to develop a desirable design of a future PES program to be 

implemented in Village No.1 of the Bu Pram Sub-district in Prachinburi Province in 

eastern Thailand. In doing so, landowners' preferences on program factors were both 

identified and quantified using the economic non-market valuation method of choice 

experiment. The results showed that all hypothetical program attributes were 

statistically significant to landowners' participation decisions, except free-to-choose 

in-kind benefits. In terms of absolute magnitude, land use options impacted 

participation decisions the most. The results indicated that, on average, landowners 

preferred a land use option that allowed them to cultivate and manage the enrolled 

land together with the project as opposed to giving up control of the enrolled land to 

the project.  

Consistent with other program factor studies, the length of contract adversely 

affected landowners' participation in the hypothetical PES program.  Other program 

attributes of unrestricted amount of land to enroll in the program and in-kind benefits 

provided in the hypothetical PES program were found to have high positive impacts 

on the landowners' participation decisions. 

Although determining landowner factors which influenced participation 

decision was not the primary objective, this study investigated the effects of the 

landowners' socio-economic and farming characteristics on their decision to 

participate in the hypothetical PES program. It was found that older landowners; those 

with a higher proportion of land for growing cassava; non-land users; and those 

having successors all tended to want to continue with their current land use.  
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In terms of a desirable PES program from the landowners' perspective, the 

results of this study suggest that landowners, on average, would prefer a PES program 

with the following characteristics: they are allowed to cultivate their enrolled land; 

flexible amount of land to be enrolled in the program; short contract; and in-kind 

benefits are additionally provided. Nonetheless, the target of minimizing human 

activity to support the establishment of a wildlife corridor is least likely achievable 

with a PES program having these characteristics. When ecosystem restoration or 

landscape change is targeted, it is often the case that it is a long-term endeavor, and 

thus a long length of contract is desirable. Moreover, from the project administration 

perspective, managing disconnected small parcels of land is obviously undesirable.  

The WTA calculations suggest that higher monetary incentives may help 

induce landowners to participate in PES programs that would generate higher 

environmental benefits e.g., those with a longer PES contract, a stipulated minimum 

amount of land to enroll in the program, and no activities allowed in the enrolled land.  

The WTA estimates also showed that in-kind benefits could enhance the 

attractiveness of a PES program and significantly reduce the need for monetary 

incentives. If the cost of these in-kind benefits provisions is less than the money saved 

by providing them, then the PES program with an in-kind benefits provision would be 

deemed more desirable than one without it. 



 

 CHAPTER 4

 

VALIDITY OF INTERNET-BASED STATED PREFERENCE 

DATA IN MODELING WATERFALL                         

RECREATION SITE CHOICE 

4.1 Background and Motivation 

 

The US National Oceanic and Atmospheric Administration (NOAA) Panel 

recommends that the in-person interview is more preferred in stated preference (SP) 

study because it would enable the interviewer to present the visual materials such as 

maps and pictures in order to facilitate respondent understanding (Arrow, Solow, 

Portney, Leamer, Radner, and Schuman, 1993); Carson, 2000). Although the survey 

costs of in-person interviews in developing countries are usually lower than that in 

developed countries given the same sample size (Whittington, 1998), in-person 

interviews are relatively very expensive, and impractical to implement in many 

situations. Lower cost survey mode for SP study while maintain a high degree of 

reliability is therefore needed (Carson, 2000). 

Through the last 20 years, the internet has become a global phenomenon and 

an important medium of communication in our society. The National Electronics and 

Computer Technology Center (NECTEC) reported that 38,015,725 of Thais had 

internet access in 2015, compared with 30 Thais when the internet was first 

introduced in 1991 (National Electronics and Computer Technology Center, 2013). 

The rapid growth of the internet has opened new opportunities for both academics and 

government officials. Its audio-visual ability to communicate information, large 

number of samples, and lower unit cost (compared with in-person interview, mail 

surveys) provides a huge potential in conducting and design of surveys. The internet 

survey is therefore one of the interesting alternative data collection modes for the 

policy makers. 
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The marketing and transportation researchers have long recognized advantages 

of the internet survey in the SP study. See Miller, Hofstetter, Krohmer, amd Zhang 

(2011) and Collins, Rose, and Hess (2012) for recent works in marketing and 

transportation literature, respectively. Although the internet survey has increasingly 

been implemented in the area of environmental and natural resource economics, this 

survey mode is however not widely adopted in the SP study. Besides the complication 

associated with the hypothetical nature of the SP questions (Swait and Adamowicz, 

2001a; 2001b), the issue of representativeness generated by the internet survey has 

not yet been addressed. The research on the effects of internet survey on the derived 

stated preference and value measures attracts great attention in the SP literature. 

Lindhjem and Navrud (2011b) provide a thorough review on mode comparison 

studies which compare the use of internet SP survey to the other competing survey 

modes for environmental non-market goods (see also Boyle, Morrison, MacDonald, 

Duncan, and Rose, 2016). With the caveat of confounding factors, they conclude that 

most studies reviewed have fairly similar degrees of validity and general data quality 

between internet and the other survey modes. In contrast, Boyle et al. (2016) find that 

the mode effects of using internet survey are statistically significant and quite large. 

Note that controlling confounding factors in the mode comparison studies is 

challenging. Except for Lindhjem and Navrud (2011a) and Boyle et al. (2016), the 

other studies suffer from many confounding factors (e.g. different sample frame, 

different timing of implementation, different in survey presentation, different sample 

sizes, etc.). Hence, the differences identified in most of the mode comparison studies 

are not clear whether they are due to the survey mode or some confounding effects. 

Most of the mode comparison studies test the hypothesis of equivalent mean 

marginal willingness to pay (WTP) derived from two different SP data sets of internet 

and the other survey mode. Since the SP data are nevertheless not based on actual 

market behavior, and their validity is always an issue (Ben-Akiva, Bradley, 

Morikawa, Benjamin, Novak, Oppewal, and Rao, 1994), such comparisons are 

therefore not easily convinced. On the other hand, it is widely accepted that that the 

actual behavior data is superior to hypothetical behavior data when modeling demand 

for recreation (Ben-Akiva and Lerman, 1985, p.368). Thus, instead of directly 

comparing estimated preferences and the mean value estimates for the internet survey 
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with the other survey modes (in our case, the in-person interview); this study proposes 

to investigate the differences in data quality generated from the internet and in-person 

interview surveys by comparing each single set of these SP data to the RP data. Both 

internal and external validity are examined so as to complete the validation. 

Explicitly, we assume that the actual behavior-based RP data is superior in both 

explaining the actual behavior and predicting the choice of recreationists to the SP 

data. 

This study focuses on the recreational use values of day-trips taken to the 

waterfall sites around Khao Yai National Park (KYNP). Specifically, the probabilistic 

conditional logit model is used to analyze recreationists‟ site choice (Hanemann, 

1984). For internal validity, with available revealed preference (RP) data for the 

demand on waterfall recreation (see Chapter 2), it is possible for us to combine it with 

the SP data for which the same choice context and attributes were customized. These 

combinations of the RP data and each single set of SP data then allow us to test their 

preference homogeneity using the procedure first proposed by Swait and Louviere 

(1993) (see, also, Louviere et al., 2000). Although the test of internal validity for the 

pooled SP-RP data is in itself the indirect test the external validity of SP data (Ben-

Akiva et al., 1994), we further examines the true external validity of both data sources 

by testing their predictive ability (Horowitz and Louviere, 1993; Haener, Boxall, and 

Adamowicz, 2001). This test is deemed much stricter test in validating the SP data 

(Ben-Akiva et al., 1994), and, to my knowledge, none of mode comparison studies 

has included this validity test. 

The remainder proceeds as follows. Next section describes stated preference 

choice experiment design, survey implementation, and data used in the study. The 

theory is briefly discussed in the third section, followed by detail of econometric 

specifications used in subsequent analysis. The fourth section presents preliminary 

results of estimations on three single data sets (RP, in-person interview, and internet 

data) for the purpose of coefficient interpretation. Detail of each validity test and 

relevant results is then discussed in the next section. Following discussion on 

interesting findings in the sixth section, the last section provides conclusions and an 

idea for future research. 
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4.2 Waterfall Recreation around Khao Yai National Park: the Choice 

Experiment and Data Collection 

 

This study used waterfall recreation around KYNP as a case study. KYNP is 

one of the most popular national parks in Thailand in which a large number of 

recreational spots and activities are available for recreationists. One of the most 

popular recreational spots is waterfalls which, currently, thirty sites of reachable 

waterfalls have reportedly been explored. Specifically, the study focused on the 

recreational use values of day-trips taken to the assumed alternative choice set of 10 

waterfalls around KYNP which were deemed suitable for day-trip recreation. This 

was due mainly to a lack of site characteristic data. Nevertheless, since the ultimate 

purpose is not deriving the mean value estimates, the effect of such unrealistic choice 

set is therefore not expected. Our choice sets included Takro falls, Ched Sao Noi falls, 

Heaw Narok falls, Heaw Suwat falls, Nang Rong falls, Sa Rika falls, Pha Kluay Mai 

falls, Krong Kaew falls, Muak Lek falls, and E-To falls. 

In order to help policy makers make better informed decisions, the SP study 

on waterfall recreation site choice was conducted to get more understanding in 

recreationists‟ preferences for waterfalls‟ characteristics and park‟s facilities. The 

study was a supplement to the actual behavior RP study on the demand for waterfall 

recreation around KYNP. Considering the plan of the Department of National Park, 

Wildlife, and Plant Conservation (DNP) to develop facilities to attract more visitors 

(DNP, 2012a), the choice experiment was highly suitable since stated preference 

methods could involve the new situation that was probably outside the current set of 

experience to model recreationists‟ site choice behavior (Adamowicz, Louviere, and 

Williams, 1994). 

The stated choice data of in-person interview was from intercept survey 

conducted on the weekends between June and July of 2015, as part of the RP study. 

The attributes and the levels of the attributes used in the choice experiment were 

guided by the literature related to nature-based recreation management in Thailand. 

Specifically, recreation resource potential (RRP) and recreation opportunity spectrum 

(ROS) studies in relation to waterfall recreation (Noppawan Tanakanjana et al., 2006; 

Noppawan Tanakanjana et al., 2012) were used as guidelines. Table 4.1 presents the 
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attributes and levels used in the case study. The statistical software was used to create 

a D-efficiency design (Kuhfeld, 2010). Shifted design approach (Bunch et al., 1996) 

was used to construct an optimal generic choice experiment. The design was selected 

from the collective full factorial main effects design of 2
8
x4

4
 or 65,536 combinations. 

As a result, 32 choice sets with highest D-efficiency (D-efficiency = 90.37) were 

generated and then blocked into eight blocks each containing four choice sets. 

Appendix A presents fully detailed composition of each choice set as well as the 

questionnaire used in the field survey. The respondents sampled in the study were 

randomly presented with one of these blocks of four choice sets. Each choice set 

contained a pair of alternative descriptions of waterfall sites plus a “stay at home” 

option. An example of a choice set is presented in Figure 4.1. The same set of choice 

sets were implemented in both in-person interview and internet surveys. Appendix H 

presents a set of screenshots used in the internet survey. 

Apart from the choice experiment questions, the respondents were also asked 

to report the number of visits to each of pre-defined waterfall sites taken between 

January 2014 and June 2015 to develop a discrete choice model of actual site choice 

(RP model). Other elicited information included characteristics of the current trip, 

typical characteristics of trip taken to the other types of nature-based recreation, and 

socioeconomic data. More detail of the intercept survey can be found in Chapter 2. 

A total of 572 out of 720 intercepted respondents completed the survey (79% 

response rate). The sample used in the study was however reduced to 405 day-trippers 

who resided within 250 kilometers from the furthest waterfall site included in the 

study and traveled to the intercept site by personal vehicle. Nevertheless, eight 

respondents were dropped due to possible protest bias detected by the screening 

question. This resulted in the final sample of 397 and a total of 1,588 choice scenarios 

used for estimation of SP model. For a comparison of two data sets generated from 

internet and in-person interview surveys, a random sample of 128 respondents who 

provided answers for 512 choice scenarios were drawn from the final sample and used 

for estimations of models which utilized this data (SP and joint SP-RP models). This 

strategy was employed to ensure the closest possible comparability with the internet 

survey sample when controlling for scale differences in the joint SP-RP models. 
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As for the RP sample, a total of 938 day-trips were actually undertaken by 405 

identical samples to the set of 10 waterfall sites defined as the choice set. Similar to 

Haener, Boxall, and Adamowicz (2001), holdout samples for comparison of the trip 

distributions in prediction tests were generated by randomly drawing 100 respondents 

from the final sample. The remaining 305 respondents were then used for estimations 

of models which utilized this data (RP and joint SP-RP models). 

The site characteristic data used for estimation of models which utilized RP 

data was based mainly on the Carrying Capacity (CC) study reports of DNP (2006). 

Unofficial CC information of Ched Sao Noi falls was provided by its staff through 

personal communication. Personal site survey was conducted to collect the missing 

site characteristic data of Nang Rong falls, Muak Lek falls, and E-To falls. The 

waterfall sites included in the choice set for RP model were: Takro falls (TKO), Ched 

Sao Noi falls (CSN), Heaw Narok falls (HNR), Heaw Suwat falls (HSW), Nang Rong 

falls (NRG), Sa Rika falls (SRK), Pha Kluay Mai falls (PKM), Krong Kaew falls 

(KK), Muak Lek falls (MLK), and E-To falls (ETO). Thus, it was assumed that the 

sampled recreationist chose to visit the waterfall from a fixed choice set of 10 

waterfalls on a given trip occasion when estimating models which utilized RP data. 
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Table 4.1  List of Attributes and Levels Used in the Case Study 

 

Attributes Description Levels 

Type of waterfall 

(TYPE) 

  

Physical characteristics of the 

drops of the waterfall 

  

Water descends vertically. Drop(s) is 

then clearly seen; 

Water descends along gradually sloped 

surface. Drop is not clearly seen* 

Water flow     

(FLOW) 

The flow characteristic of the 

stream 

Strong stream; 

Slow stream* 

Swim area 

  

  

  

Number of permissible 

swimmable spots 

Not allowed*; 

Very few (SWIM_L); 

Moderate (SWIM_M); 

Plenty (SWIM_H) 

Picnic spots 

  

  

  

Number of picnic spots around 

the waterfall body or the 

connecting stream 

Not allowed*; 

Very few (PICN_L); 

Moderate (PICN_M); 

Plenty (PICN_H) 

Entry distance 

(ENTRY) 

Shortest walking distance from 

parking area to the waterfall 

body or its connected stream 

Short (less than 500 m.)*; 

Distant (more than 500 m.) 

 

Location and the 

quality of 

surrounding nature 

(NATQ) 

Location waterfall and the 

quality of surrounding nature 

  

The waterfall is located within the 

national park and, thus, has a good 

environmental quality; 

The waterfall is located within the non-

national park area and, thus, has 

relatively lower environmental quality* 

Quality of walkway 

(WW) 

The quality of walkway inside 

the park 

Mostly dirt, to conserve the nature of 

the park*; 

Mostly paved, to facilitate the visitors 

Natural trail 

(TRAIL) 

Availability of natural trail inside 

the park 

Not available*; 

Available 

Interpretive media 

(SIGN) 

The number of interpretive media 

to provide knowledge to visitors 

Rarely seen*; 

Highly visible 

Availability of 

Highway (HWAY) 

Availability of highway in 

travelling to the park 

Highway is available; 

Only local road to this park* 

Entrance fee (FEE) Entrance fee  Free / 25 / 50 / 75 THB 

Travel distance 

(DIST) 

From visitor's residence to the 

park 

50 / 100/ 150/ 200 kilometers 

 

Notes: * indicates a base level for effect codes. 

Unless otherwise specified, abbreviation of each variable used in all models 

is shown in parentheses. 
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Figure 4.1 Example of a Choice Set Used in the Study 

 

The sample for internet survey mode was recruited through the popular social 

media Facebook© during October, 2015 due to the lack of data source for locating 

potential members of waterfall recreationists.  Since the sample was recruited through 

participants‟ interpersonal relations and their connections (called “chain referral 

sampling” in survey methodology literature), the estimated coefficients would 

potentially be biased (see Heckathorn (1977); and Heckathorn (2011) for discussion 

on snowball and other chain referral sampling methods). On the other hand, Hensher 

et al. (2005) argue that, for SP samples, the scenarios are assigned in a pre-arranged 

manner suggesting that the analyst has no means to force a decision maker to select a 

specific alternative. The SP data itself is sampled randomly. Note that this matter is 
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not yet fully resolved in the literature, and, perhaps, is the promising subject for future 

research. Sampling frame was defined as the respondents who took at least a trip to 

the waterfall site in the last five years. The content and appearance of choice 

experiment questions presented to respondents were exactly the same as those of in-

person interview. Nevertheless, considering the high possibility of using mobile 

phone in doing the survey, auxiliary questions included only screening questions to 

identify potential waterfall recreationist. 

A total of 202 respondents participated in the online survey first posted in 

author‟s personal Facebook account. The respondents classified as non-potential 

waterfall recreationist were then excluded from the analysis. This left the final sample 

of 151 respondents who provided answers for about 604 choice scenarios. However, 

due to much discrepancy in the number of respondents answering each block, a 

random sample of 16 respondents per block was drawn from the final sample. 

Therefore, only 128 respondents who provided answers for 512 choice scenarios were 

used for estimations of models which utilized this data (SP and joint SP-RP models). 

 

4.3 Site Choice Model: Theory and Econometric Specifications 

 

Recreationists‟ site choices are analyzed using the discrete choice conditional logit 

model which is based on the random utility maximization (RUM) framework 

(McFadden, 1973; Hanemann, 1984). Under RUM framework, recreationist chooses 

to visit the waterfall site that provides him/her the highest utility. The utility function 

is assumed to be deterministic for recreationist (V) but contains some unobservable 

components () which are treated as random variables by the researcher. 

 

 U V     (4.1) 

 

where V is deterministic indirect utility function observed by the researcher, and  is 

stochastic components unobservable to the researcher. Assume that the utility that a 

recreationist derives from visiting the waterfall site is associated with the attributes of 

the waterfall. 
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The indirect utility of recreationist n to waterfall site j can then be 

characterized by the following additively-separable linear-in-attributes form 

 

 nj k njV  X   (4.2) 

 

where X is a vector of k attributes associated with waterfall site j and  is a preference 

coefficient vector. Specifically, in the case of SP model, the utility that recreationist 

derives from choosing alternative from a fixed choice set of a pair of designed 

hypothetical waterfall sites and an option of stay home in the choice experiment is 

assumed to be explicitly expressed as 

 

  1 2 3 4 5 6

7 8 9 10 11

12 13 14 15 16

A falls A A A A A A

A A A A A

A A A A A A

U DIST FEE TYPE FLOW SWIMH SWIMM

SWIML PICNH PICNM PICNL ENTRY

NATQ WW TRAIL SIGN HWAY

     

    

     

     

    

        (4.3) 

  1 2 3 4 5 6

7 8 9 10 11

12 13 14 15 16

B falls B B B B B B

B B B B B

B B B B B B

U DIST FEE TYPE FLOW SWIMH SWIMM

SWIML PICNH PICNM PICNL ENTRY

NATQ WW TRAIL SIGN HWAY

     

    

     

     

    

        (4.4) 

  home home homeU      (4.5)  

 

where home is an alternative specific constant which captures the preference for 

staying at home. If the distribution of stochastic component  is assumed to be 

independently and identically Type-I extreme value, McFadden (1973) shows that the 

conditional choice probability of visiting site i of the sampled recreationist n for the 

Conditional Logit model can be expressed as 

 

  
1

ni

nj

V

n VJ

j

e
Prob i

e










  (4.6) 

 

where  is a scale parameter and J is the choice set. When the model is estimated 

using a single set of data,  cannot be identified and, therefore, is confounded with the 
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preference coefficient vector (Swait and Louviere, 1993). Typically, when a single set 

of data (either SP or RP) is used to estimate a model,  is assumed to be unity because 

it has no effect on the utility levels (Adamowicz et al., 1994). 

Standard maximum likelihood (ML) estimation typically provided in the most 

standard econometric packages is used to estimate the preference coefficients, k. 

Given the sample size N, the following log-likelihood function (LL) is maximized 

 

     
1

|
N

nj
n j

LL f ln Prob j 
 


C

  (4.7) 

 

where fnj is the frequency of choice j chosen by recreationist indexed by n=1,…,N 

from the choice set C = {A falls, B falls, stay at home} and zero otherwise (Ben-Akiva 

and Lerman, 1985; Haab and McConnell, 2002); and Prob{j|} is the probability of 

recreationist n choosing alternative j. 

For estimation of RP model, the utility that the sampled recreationist derives 

from taking a trip to a site in one of the fixed choice set of 10 waterfalls is assumed to 

be expressed as 

 

1 2 3 4 5

6 7 8 9

j j j j j j

j j j j j

U DIST FEE TYPE SWIM PICN

ENTRY NATQ WW HWAY

    

    

    

       

;  ,  ,  ,  ,  ,  

         ,  ,  ,  ,  

j TKO CSN HNR HSW NRG

SRK PKM KK MLK ETO



  (4.8)          

 

The shortest travel distance is calculated from the proxy place of respondent‟s 

residence to the study sites using the Google Map© website.  Other attribute levels 

are coded to match with actual characteristics of waterfall sites. In order to construct a 

fair comparison between RP and SP data, as many attributes as possible used for 

estimation of SP model are included in the RP model. Except swim area and picnic 

spots attributes, the number of levels of categorical variables used in estimation of RP 

and SP models are exactly the same. Because the total size of picnic area data is not 

available for all alternative sites in the choice set and the use of data of similar 
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waterfall site in the region is difficult, the number of picnic spots variable is coded as 

2-level (available vs non-available) attribute. For swim area attribute, because the 

attribute is severely collinear with the other attributes and most of the coefficients 

cannot be estimated when levels of swim area variables (SWIM_H, SWIM_M, 

SWIM_L) are included, the swim area attribute is then re-coded to 2-level SWIM 

variable (available vs non-available). Using variance inflation factors (VIF) to 

investigate potential multi-colinearity, the natural trail attribute is not included due to 

its high colinearity with other attributes. For water flow and interpretative media 

attributes, they are not included due to the lack of information. Note that the size of 

swim area is also tried although the site-specific total swim area (m
2
) data is not 

available for all alternative sites in the choice set. As opposed to the case of picnic 

spots attribute, the data of similar waterfall site in the region are possibly referred to 

and used as a proxy for the true data. Nevertheless, because the available swim area 

data does not match with the actual swim area observed during the survey, the data is 

used as indicative measure in categorizing the level of swim area attribute only. 

Because the intercept sample has a higher level of avidity than the waterfall 

recreationists randomly chosen from the general population, the estimation of 

probabilistic choice models from choice-based sampling data yields biased parameter 

estimates (Manski and Lerman, 1977). To correct for the choice-based sampling bias, 

McFadden‟s Intercept & Follow (I&F) estimator is used (McFadden, 1996), as it 

matches with the sampling strategy used in field survey. More detail of this estimator 

can be found in Chapter 2. The log-likelihood function of McFadden‟s I&F estimator 

of the pooled sample can be expressed as 
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  (4.9) 

 

where fnj is the frequency of trips taken by recreationist indexed by n=1,…,N to site j 

among the choice set C={TKO, CSN, HNR, HSW, NRG, SRK, PKM, KK, MLK, ETO} 

during the defined period other than the intercept trip; Prob{j|} is the probability of a 

recreationist n choosing waterfall site j;    is sampling correction weights for 
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intercept site i and equal to the ratio of the sample probability for intercept site i, 

indexed by i=1,…,R, to the waterfall recreationist population probability of visiting 

site i; Prob{i|} is the probability of a recreationist n choosing the intercepted 

waterfall site i; and ni = 1 when recreationist n is intercepted at site i and zero 

otherwise. 

As mentioned previously, the scale parameter  is confounded with the 

preference coefficient vector and unavoidably assumed to be unity when estimating a 

single set of data (either RP or SP). Nevertheless, the ratio of scale parameters can be 

determined when the two sets of data are jointly estimated since both RP and SP 

models identically base the process of recreational site choice on the site 

characteristics (Adamowicz et. al., 1994; Louviere et al., 2000). The joint SP-RP 

model is then introduced as one of alternative models to investigate the effect of 

internet SP data taking into account the scale parameters of both SP and RP data. 

When estimating the joint SP-RP model, the utility that recreationist derives from 

choosing alternative from a fixed choice set of each model is assumed to be expressed 

as 

 

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 16

j home j j j j j

j j j j j

j j j j j j

U DIST FEE TYPE FLOW IMH

SWIMM SWIML PICNH PICNM PICNL

ENTRY NATQ WW TRAIL SIGN HWAY

SW     

    

      

     

    

      
 

;   ,  ,  ,  ,  ,  ,  ,  ,  ,  

; ,   ,   

RP

SP

j TKO CSN HNR HSW NRG SRK PKM KK MLK ETO

j HOME A FALLS B FALLS



   (4.10) 

 

Note in this case all attributes equal to zero when j = HOME as explicitly presented 

by Equation (5). Since the addition of SP data in the joint SP-RP model reduces the 

colinearity in the RP data (Adamowicz et al., 1994), it is then possible to use the 4-

level swim area (SWIM_H, SWIM_M, SWIM_L) and the TRAIL attributes for the RP 

data. Thus, the estimation includes 11 attributes common across the RP and SP data 

plus 5 SP-specific attributes (FLOW, PICNH, PICNM, PICNL, and SIGN) and one 

SP‟s ASC for HOME. 
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When estimating the joint SP-RP models, the log-likelihood function of joint 

estimation suggested by Louviere et al. (2000) is adjusted by adding the second term 

in McFadden‟s I&F estimator Equation (10) in order to correct the sampling bias 

arisen from the choice-based sample. Following log-likelihood function is used for 

estimation of joint SP-RP models reported in this study 
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   (4.11) 

 

where RP

njf  and SP

njf  are the frequency of trip taken by recreationist indexed by 

n=1,…,N to site j from the choice set among the choice set C
RP

={TKO, CSN, HNR, 

HSW, NRG, SRK, PKM, KK, MLK, ETO} and C
SP

={HOME, A FALLS, B FALLS}, 

respectively; Prob{j|,Z
RP

} and Prob{j|,Z
SP

,} are the probabilities of recreationist n 

choosing alternative j in the RP and SP samples, respectively;    is sampling 

correction weights for intercept site i and equal to the ratio of the sample probability 

for intercept site i, indexed by i=1,…,R, to the waterfall recreationist population 

probability of visiting site i; Prob{i|} is the probability of a recreationist n choosing 

the intercepted waterfall site i; ni = 1 when recreationist n is intercepted at site i and 

zero otherwise;  is coefficient vector common between SP and RP data which is 

restricted to be equal in the estimation (Haener et al., 2001); Z
RP

 and Z
SP

 are 

coefficient vector associated with attributes unique to the RP and SP samples; and   is 

relative scale parameter /SP RP   of which the scale of RP data is normalized to one. 
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4.4 Preliminary Estimation 

 

Table 4.2 reports the results of three separate estimations of site choice models 

when the whole final sample of each data set (RP data, in-person interview SP data, 

and internet SP data) is fully utilized. Since the subsequent analyzes use lesser 

number of choice observations in comparing underlying preference structure and 

predictive ability, the results presented in this table are more preferable for the 

interpretation of coefficient estimates. In this study, statistical package NLOGIT 5 is 

used for all estimations. 

Categorical variables were coded using effect codes (Louviere, 1988). For 

effect coding, each column is assigned 1 for the level represented and all columns are 

assigned -1 for the base level. The effect codes then result in one fewer coefficient 

than the number of levels. The interpretation of their coefficients is that each level 

takes the utility associated with the coefficient and the base level takes the utility 

associated with the negative sum of the coefficients of the other remaining levels 

(Adamowicz et al., 1994; Haener et al., 2001). Furthermore, to conduct the closest 

possible comparison, alternative specific constants (ASCs) for waterfall sites were not 

included in any models that used RP data because they could not have been estimated 

by the SP data (see Haener et al., 2001). In contrast, Louviere et al. (2000) suggest 

that the RP ASCs should be included in the models that will subsequently be used for 

the prediction. This matter is however not yet fully resolved. 

For RP model, all attributes except for the quality of walkway are significant. 

As expected the coefficients for travelling distance and entrance fee are significant 

and negative, supporting the underlying idea of travel cost framework. The sign of 

each coefficient indicates that the sampled recreationists have positive preferences for 

the waterfall which has obvious drops and there are picnic spots available for 

recreationists within the site. The positive coefficients of “Natural park” and 

“Highway” suggest that the sampled recreationists prefer the waterfall site which is 

located in the national park and convenient for travelling to the site. The coefficient is 

negative for “Entry distance”, so it is more likely that the sampled recreationists 

dislike the waterfalls that they have to walk for a long distance from entrance to the 

waterfall body. The negative coefficient for availability of swim area is however not 
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expected and contrary to the hypothesis in literature. This result is probably caused by 

the type of variable used in modeling. When the size of area (m
2
) is used instead of 

dummy variable for swim area, the coefficient is positive and significant as expected. 

However, because the available size of swim area data is doubtful, we decide to use 

the RP model as reported in the Table 4.2. 

In the in-person interview SP model (hereinafter, SP-F2F), although the 

coefficients of both entrance fee and travelling distance are negative as expected; only 

the coefficient of entrance fee is significant for travel cost-related variables. For 

significant attributes that are common with RP model, except for levels of swim area, 

the coefficient vector shows that the pattern of preferences across the attributes is 

similar to that observed in the RP model. The positive coefficients of “Natural trail” 

and “Interpretative media” suggest that the recreationists in the in-person interview 

SP data prefer these attributes. The coefficient is negative for the quality of walkway 

attribute, so the recreationists in this data source more likely dislike the developed 

walkway. As opposed to RP data, the coefficients are positive for levels of swim area. 

This result is however consistent with the result of RP model when the size of area is 

used, as mentioned previously (see footnote 10). The other significant coefficients 

have the same as those observed in the RP model, and thus have the same 

interpretations.  

For the internet SP model (hereinafter, SP-IN), the number of significant 

coefficients is less than that observed in SP-F2F model. As the reader will see in the 

next section, this could be explained by the less number of choice observations used 

in the estimation. Since all of significant coefficients have the same sign as those 

observed in the SP-F2F model, but the weights on the attributes are quite different, the 

same interpretation is thus applied for each attribute.  

                



 

 

 

  

9
2
 

Table 4.2  Coefficient estimates from final sample of each data set 

 

Attribute 
RP SP-F2F SP-IN 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

SP ASC for Home   -3.19508*** 0.19111 -2.10805*** 0.21816 

Travel Distance -0.02458*** 0.00205 -0.00062 0.00063 -0.00094 0.00104 

Entrance Fee -0.00641** 0.00319 -0.00295** 0.00120 -0.00536*** 0.00201 

Type of waterfall  0.16340*** 0.05285  0.02016 0.02701  0.06801 0.04550 

Water flow   -0.00780 0.02708  0.02207 0.04576 

Entry Distance -0.29805*** 0.08100 -0.10002*** 0.02729  0.02403 0.04611 

National Park  0.33204*** 0.09130  0.10983*** 0.02684  0.17349*** 0.04621 

Highway  0.37638*** 0.06779 -0.02677 0.02703  0.04415 0.04656 

Plenty of Swim Area 
1
 -1.47589*** 0.36234  0.27899*** 0.05814  0.13282 0.09549 

Moderate Swim Area    0.23046*** 0.05467  0.33776*** 0.09283 

Few of Swim Area   -0.02390 0.06044 -0.08021 0.10042 

Quality of Walkway -0.05425 0.07685 -0.05946** 0.02725 -0.05518 0.04616 

Plenty of Picnic Spots 
1
  1.64534*** 0.36271  0.09894* 0.05624  0.13856 0.09168 

Moderate Picnic Spots    0.02345 0.05817  0.01414 0.09896 

Few of Picnic Spots    0.04049 0.05204  0.15321* 0.08746 

Natural Trail    0.04688* 0.02700  0.04114 0.0454 

Interpretative Media    0.08244*** 0.02703  0.14450*** 0.04569 

Choice observations  938   1588   604  

Log-likelihood -1483.58918  -1178.29738   -510.12676  

 

Notes: ***, **, * indicate significance at 1%, 5%, 10% level, respectively. 
1
 For RP model, this coefficient represents “availability” of associated attribute, instead of the levels. 
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4.5 Validity Tests 

 

4.5.1 Preference Homogeneity Test 

To test whether the two SP data sets (internet SP and in-person interview SP) 

yield consistent information on the underlying preferences of recreationists, five 

different models were estimated. Specifically, three estimations of each single set of 

RP, internet SP, and in-person interview SP data and two estimations of pooled RP-

internet SP data (hereinafter, J-SPIN) and pooled RP-person interview SP data 

(hereinafter, J-SPF2F) were estimated. The resulting coefficient estimates are reported 

in Table 4.3. 

In testing the hypothesis, Swait and Louviere (1993) suggest the following 

steps: (1) Estimate separate conditional logit models for each data set to obtain log 

likelihood (in our case, L
RP

 and L
SP

); (2) Estimate a conditional logit mode from the 

pooled data to obtain L
Joint

; and (3) Calculate the chi-square statistic for the hypothesis 

from int2(( ) )RP SP JoL L L    and compare with the critical value for the  =0.05 

significance with intRP SP JoK K K   degrees of freedom (see Louviere et al., 2000, for 

more detail and discussion). Note that, to restrict the chi-square to be positive, 

int2( ( ))Jo RP SPL L L    can be used interchangeably. The original paper of Swait and 

Louviere (1993) applies this form. The test statistic presented in this paper is based on 

Louviere et al. (2000). 

For RP data, the estimation sample of 305 respondents was randomly selected 

from the final sample of RP data to minimize possible over-weighting of RP 

observations in the joint model. The remaining 100 respondents were set aside as the 

holdout sample to test against the trip distribution predicted by the results obtained 

from the estimations of five different models, as an external validity test.  In doing 

this, a set of 100 respondents (~25% of the final sample) was randomly drawn from 

the final sample of RP data such that the share of sampled recreationists for each 

intercept site in the holdout sample was approximately proportional to the actual 

recreationist population shares – this is called pseudo-random design in the choice-

based sampling literature (McFadden, 1996). Since not all alternative sites in the 

choice set were surveyed, in this case the actual recreationist population share for 
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each intercept site was normalized by the sum of their shares. In other words, the 

same sampling correction weight was applied. This was conducted to minimize the 

effect of choice-based sampling and allow the direct comparison of the distributions 

of predicted and actual trips. The remaining sample of 305 respondents was then used 

for estimation of models which utilized RP data (RP, J-SPIN, J-SPF2F models).  

For internet SP data, there was a problem of unequal number of respondents 

answering each block of choice experiment for internet SP data. To minimize over-

weighting of some particular blocks, the sample of 16 respondents per block was 

randomly drawn from the final sample of internet SP data and used for estimation. 

Therefore, a total of 128 respondents who provided answers for 512 choice scenarios 

were used for models which utilized internet SP data (SP-IN and J-SPIN models). 

Despite the higher number of respondents per block of choice experiment for in-

person interview SP data in hand; the randomly selected samples were used for 

estimations of models to ensure a fair comparison. An exactly identical process used 

for internet SP data was applied to in-person interview SP data. The samples of 16 

respondents per block were randomly drawn from the final sample of in-person 

interview SP data. A total of 128 respondents who provided answers for 512 choice 

scenarios were then used for models which utilized in-person interview SP data (SP-

F2F and J-SPF2F models). 

The process of randomly drawing the sample from RP data, internet SP data, 

and in-person interview SP data was repeated for forty different sets of holdout (RP 

only) and estimation (RP, internet SP, in-person interview SP) samples. All of the RP, 

SP-IN, and SP-F2F models were re-estimated for each new draws of the estimation 

samples from the final samples of their associated data sets. For J-SPIN and J-SPF2F 

models, each draw of the estimation samples from relevant data sets were pooled and 

used for estimation of models. In total, forty sets of coefficient vectors and statistics 

for each model were derived for analysis. 

Because each new draw resulted in new composition of both estimation 

sample and holdout sample, the total number of trips taken by the recreationists in 

each set of the sample then changed from replication to replication. A representative 

set of coefficient estimates selected from forty replications was then reported to 

simplify the presentation. For the set of models reported in Table 4.3, the models 
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which utilized RP data (RP, J-SPF2F, J-SPIN) contained information from 305 

recreationists who took 706 trips. The remaining 100 recreationists included in the 

holdout sample took 232 trips. The total number of trips taken in forty holdout 

samples was from 200 to 281 trips. On average, 100 recreationists included in each 

holdout sample took 232 trips. 

When estimating the joint SP-RP model, two estimation methods are 

available: the Full Information Maximum Likelihood (FIML) and the manual “grid 

search” methods. The latter one, originally proposed by Swait & Louviere (1993), 

needs a special code written to estimate the coefficients and the relative scale 

parameter by manual search. Although their procedure yields consistent estimates, it 

is however argued that the coefficients and the relative scale parameter derived from 

the manual method are not efficient, leading to inflated t-statistics (Louviere et al., 

2000). NLOGIT codes for the FIML and the manual “grid search” methods are 

available from the author upon request. The FIML method was used for estimations of 

J-SPF2F and J-SPIN models. Since the scale parameter is assumed to be identical for 

alternatives in each single set of the data, but different between data set, the structure 

of pooled SP-RP data is similar to the nests in a Nested Logit (NL) model (Louviere 

et al., 2000). Such artificial tree structure (Hensher and Bradley, 1993) then allows us 

to estimate an NL model from the two data sources so as to obtain coefficients and 

relative scale parameter simultaneously. 

The significance and sign of all coefficients except “Few of Picnic Spots” of 

the SP-IN models which utilizes subsample are unchanged when compared to that 

observed in the same model but utilizes the whole final sample. However, the 

significance and sign of the coefficients of SP-F2F model which utilizes subsample 

are quite different when compared to that observed in the same model but utilizes the 

whole final sample. Furthermore, the magnitudes of the coefficients of SP-F2F model 

also considerably change. This is probably caused by the large difference between the 

choice observations used in both estimations, as the subsequent results show that both 

RP and in-person interview SP data more likely share the same underlying preference 

structure. More attributes are significant when the RP and SP data are jointly 

estimated relative to two SP models. 
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Following the steps mentioned earlier, the associated chi-squared statistic for 

J-SPF2F and J-SPIN models are 6.12255, 13.6392, respectively. When compared with 

the critical value at 0.05 significance level with 9 degrees of freedom (
2
C = 

16.91898), the hypothesis of the preference homogeneity between RP data and each 

single set of SP data cannot be rejected. Thus, for this representative set of models, 

the results suggest that the underlying preference structures of internet SP and in-

person interview SP data sets are not statistically different from that observed in the 

more preferred RP data, when controlling for scale differences. 

The preference homogeneity test was then repeated for the remaining 39 sets 

of estimation samples in order to examine the robustness of these results. The J-SPIN 

model was successfully estimated in 39 out of 40 replications, including the 

representative set. For the failed replication, a lack of trip to the Krong Kaew falls in 

the randomly selected estimation sample of RP data affected the variation in the 

attribute levels and, consequently, affected the estimation of models that utilized this 

set of RP data (RP, J-SPIN, and J-SPF2F models). The chi-squared statistics for the J-

SPIN models in all of the successful 39 replications suggested that the preference 

homogeneity hypothesis between RP and internet SP data in each replication could 

not be rejected. Similarly, the 39 out of 40 replications were successfully estimated 

for the J-SPF2F model, including the representative set. Nevertheless, only 35 out of 

39 replications that we could not reject the hypothesis of preference homogeneity 

between RP and in-person interview SP data. The chi-squared statistics for the J-

SPF2F model in each of the other four replications suggested that the hypothesis of 

the same underlying preference structure of the sampled recreationists of in-person 

interview SP data and RP data could be rejected. 

 

 

 

 

 

 

 



97 

 

 

Table 4.3  Coefficient estimates for five recreation site choice models using 

representative set of randomly drawn estimation samples 

 

 RP SP-F2F SP-IN J-SPF2F 
3
 J-SPIN 

3
 

SP ASC for Home –   -3.31806*** 

(0.33657) 

-2.03436*** 

(0.23332) 

-3.27223*** 

(0.30188) 

-1.97566*** 

(0.18381) 

Travel Distance -0.02389*** 

(0.00234) 

-0.00173 

(0.00111) 

-0.00059 

(0.00112) 

-0.00079** 

(0.00034) 

-0.00059** 

(0.00028) 

Entrance Fee -0.00748** 

(0.00370) 

-0.00339 

(0.00214) 

-0.00606*** 

(0.00219) 

-0.00462*** 

(0.0013) 

-0.00404*** 

(0.00145) 

Type of waterfall  0.15670** 

(0.06142) 

 0.06238 

(0.04839) 

 0.04424 

(0.04955) 

 0.04853*** 

(0.01378) 

 0.04201*** 

(0.01509) 

Water flow –    0.10652** 

(0.04843) 

 0.01452 

(0.04974) 

 0.09898** 

(0.04642) 

 0.01595 

(0.04814) 

Entry Distance -0.34730*** 

(0.09100) 

-0.13686*** 

(0.04920) 

 0.02575 

(0.04979) 

-0.02888* 

(0.01505) 

-0.01974* 

(0.01136) 

National Park  0.33302*** 

(0.10545) 

 0.17180*** 

(0.04827) 

 0.19400*** 

(0.04992) 

 0.02956** 

(0.0143) 

 0.02973** 

(0.01348) 

Highway  0.38485*** 

(0.07586) 

-0.06207 

(0.04869) 

 0.04942 

(0.05023) 

-0.05318*** 

(0.01685) 

-0.04741*** 

(0.01781) 

Plenty of Swim Area 
1
 -1.71661*** 

(0.50778) 

 0.20324** 

(0.10173) 

 0.05300 

(0.10573) 

-0.11026*** 

(0.03295) 

-0.13713*** 

(0.03434) 

Moderate Swim Area –    0.29652*** 

(0.09837) 

 0.39228*** 

(0.10053) 

 0.31529*** 

(0.09475) 

 0.38864*** 

(0.09898) 

Few of Swim Area –   -0.07069 

(0.10778) 

-0.09407 

(0.1084) 

-0.12067*** 

(0.036) 

-0.13760*** 

(0.03502) 

Quality of Walkway -0.05842 

(0.08818) 

-0.01516 

(0.04844) 

-0.03254 

(0.04991) 

 0.01920* 

(0.01165) 

 0.01262 

(0.00865) 

Plenty of Picnic Spots 
1
  1.86684*** 

(0.50852) 

 0.06972 

(0.09954) 

 0.16336 

(0.10046) 

 0.08262 

(0.09377) 

 0.12977 

(0.09799) 

Moderate Picnic Spots –    0.05327 

(0.10522) 

 0.01105 

(0.10765) 

 0.02817 

(0.10115) 

 0.01849 

(0.10407) 

Few of Picnic Spots –    0.10412 

(0.09397) 

 0.14017 

(0.09408) 

 0.11178 

(0.09227) 

 0.13854 

(0.0932) 

Natural Trail –    0.06366 

(0.04799) 

 0.03806 

(0.04949) 

 0.08932*** 

(0.02576) 

 0.07483*** 

(0.0271) 

 



98 

 

 

Table 4.3  (Continued) 

 

 RP SP-F2F SP-IN J-SPF2F 
3
 J-SPIN 

3
 

Interpretative Media –    0.05675 

(0.04832) 

 0.15551*** 

(0.04971) 

 0.05495 

(0.04636) 

 0.16031*** 

(0.04811) 

Relative Inclusive Value Parameters 

 
RP –   –   –    0.03417** 

(0.01465) 

 0.02546** 

(0.01192) 

 
SP

 –   –   –   1 (Fixed) 
2
 1 (Fixed) 

2
 

Choice observations  704  512  512  1216  1216 

Log-likelihood -1107.80049 -372.25958 -433.37895 -1476.99879 -1534.35983 

 

Notes: ***, **, * indicate significance at 1%, 5%, 10% level, respectively. 

Standard errors are in parentheses. 
1
 For RP model, this coefficient represents “availability” of associated 

attribute, instead of the levels. 
2 

Inclusive value parameters for SP data set are normalized to be unity. 
3
 All coefficients, except SP ASC for HOME, are confounded with relative 

inclusive value of RP data. 

 

The results are quite surprising in that the SP data collected by internet survey 

have more replications that have the same underlying preference structure as the RP 

data than the SP data collected by in-person interview. Since the RP and in-person 

interview SP data were collected in the same time from the same sample frame, it was 

expected that the in-person interview SP data would undoubtedly have the same 

underlying preference structure as the RP data. This expectation was also based on a 

conventional belief that the SP survey which administered in-person would provide 

superior data quality (Arrow et al., 1993). 

 

4.5.2 Predictive Ability Tests 

This section examines the predictive ability of in-person interview and internet 

data sets. In doing this, the predicted trip distributions of all five models using 

associated randomly selected estimation samples were compared with the actual trip 

distribution observed in the holdout sample. However, since the error variances of 
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internet SP and in-person interview SP data were usually larger than the RP error 

variance, the trip distributions predicted by J-SPIN and J-SPF2F models were also 

included in the comparisons to present the predictive ability of two data sets when 

scale (or, equivalently, variance) differences were accounted for. 

Horowitz and Louviere (1993) and Haener et al. (2001) provide list of both 

aggregate level and individual level tests of predictive ability. Based on the literature, 

four tests and measures were chosen and used to examine the differences in predictive 

ability of both data sets when compared with the predictive ability of RP data. The 

first two tests were conducted at aggregate level: (1) the sum of absolute errors 

(SAE); and (2) the degree of correlation between the predicted and observed 

aggregate trip distributions (ra). The next three tests assessed predictive ability at 

individual level. These included: (3) the degree of correlation between the predicted 

and observed trips pooled across all recreationists (ri); and (4) the mean of individual-

specific correlation (rm). 

Table 4.4 reports the aggregate predicted trip distributions of the five models 

using the representative set of randomly drawn estimation sample and the aggregate 

observed trip distribution of corresponding RP holdout sample. In calculating the 

predicted trip distribution of each model, the probability vector of each recreationist 

visiting ten alternative waterfall sites was first calculated based on the estimated 

coefficient vectors, site-specific data for the attributes, and recreationists‟ estimated 

travel costs. Predicted trip distribution was then derived by multiplying individual 

probability vector with their total number of trips. These predicted trip distributions 

were subsequently used to calculate individual level statistics (ri, rm). The aggregate 

predicted trip distributions were calculated by summing the individually predicted 

trips to each alternative waterfall site over the recreationists in the estimation sample. 

The resulting aggregate trip distributions were subsequently used to calculate 

aggregate level statistics (SAE, ra). 

The trip distribution predicted by the RP model appears to be more accurate 

than SP-F2F and SP-IN models. Note that the attribute levels of “Water Flow”, 

“Interpretative Media”, and “Picnic Spot” were unavoidably set to equal to zero due 

to the lack of site-specific information. This setting terribly affected the derived 

probability vectors of SP-F2F and SP-IN models, and, therefore, resulted in poor 



100 

 

 

prediction performances. Nevertheless, when scale differences are accounted for, the 

J-SPF2F and J-SPIN models seem to be more accurate than the RP model. The more 

systematic measures at aggregate level (SAE and ra) are used to compare these 

distributions. 

 

Table 4.4 Aggregate actual vs predicted aggregate trip distributions 

 

 Actual Trips 
1
 Predicted Trips 

1
 

Waterfall Sites 
Holdout 

Sample 
RP SP-F2F SP-IN J-SPF2F J-SPIN 

Takro 24 14.3192 35.3711 25.0612 20.3276 20.1378 

Ched Sao Noi 56 48.8812 34.6986 33.4585 53.2572 53.3099 

Heaw Narok 26 13.5049 14.0314 19.9813 18.2777 18.2720 

Heaw Suwat 22 19.7559 18.4927 20.0637 21.0472 20.9001 

Nang Rong 38 37.7237 25.3014 25.4819 35.968 36.1736 

Sa Rika 29 48.7726 26.9664 24.7192 45.2369 44.8830 

Pha Kluay Mai 4 10.2843 14.0906 21.1370 4.03777 4.6105 

Krong Kaew 1 0.5265 23.5330 23.8084 0.47678 0.3416 

Muak Lek 28 24.2958 19.6057 20.7528 28.9398 29.0819 

E-To 4 13.9358 19.9091 17.5360 4.43113 4.2896 

Predictive Ability Measures 

SAE – 71.9855 119.808 109.085 35.2911 35.7299 

ra – 0.83276 0.54973 0.73155 0.93677 0.93833 

ri – 0.51192 0.34436 0.35094 0.53397 0.53464 

rm – 0.34597 0.21157 0.25247 0.38206 0.38255 

 

Note: 
1
 Total trips = 232 

 

 



101 

 

 

The sum of absolute error which gives equal weight to all errors can be 

calculated as 

 

  1
ˆJ

i ii
SAE N N


    (4.12) 

 

where ˆ
iN  is the total number of predicted trips to waterfall site i, iN  is the total 

number of observed trips to waterfall site i, and J is the total number of alternative 

waterfall site in the choice set. 

At aggregate level, the RP model has the lowest error in prediction (SAE) 

when compared with SP-F2F and SP-IN models (71.9855, 119.808, and 109.085, 

respectively). The SAE value of J-SPF2F model (35.2911) slightly differs from that of 

J-SPIN model (35.7299), and both are lower than that of RP model. The aggregate 

correlation coefficient (ra) of the RP model (0.83276) is higher than that of SP-F2F 

and SP-IN models (0.54973 and 0.73155, respectively). Note that although the ra 

coefficient of the SP-IN model is substantially higher than that of the SP-F2F model, 

the predictive performances of both data sets are not different, when the scale 

differences are accounted for in the J-SPF2F and J-SPIN models (0.93677 and 

0.93833, respectively). The findings for this set of models and holdout sample 

indicate that, at aggregate level, the predictive ability of SP-F2F data is not superior to 

that observed from the SP-IN data. 

More measures were also calculated to further compare these distributions at 

individual level. The predicted and observed trip vectors of all individuals in the 

estimation samples were first combined. The overall correlation coefficient (ri) was 

then calculated across these combined information. The mean of individual-specific 

correlation coefficient (rm) introduced by Haener et al. (2001) was also used in 

comparing the predictive ability of the five models. Using each individual‟s predicted 

and observed trip vectors; this measure determines the mean of individual-specific 

correlation coefficients. The mean of individual-specific correlation coefficient (rm) is 

calculated as 
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where n is individual indexed by n=1,…,N; and Xn,P and Xn,O are the predicted and 

observed trip vectors for individual n, respectively. 

Consistent with the predictive ability tests at aggregate level, the RP model 

has the higher ri (0.51192) and rm (0.34597) values than that of SP-F2F (0.34436 and 

0.21157, respectively) and SP-IN (0.35094 and 0.25247, respectively) models. 

However, when compared with ri and rm of J-SPF2F (0.53397 and 0.38206, 

respectively) and J-SPIN (0.53464 and 0.38255, respectively) models, the RP model 

is inferior. Thus, at individual level, the SP-F2F data is also not superior to that 

observed from the SP-IN data 

As the robustness examination, the predictive ability tests were repeated for 35 

replications that the hypothesis of preference homogeneity could not be rejected. The 

mean values of the predictive ability measures across these 35 different sets of 

holdout and estimation samples are reported in Table 4.5. As also observed in the 

representative replication, the RP model has, on average, the lowest SAE when 

compared with SP-F2F and SP-IN models (92.1768, 145.618, and 127.146, 

respectively). Although a comparison between two SP data sets indicates that the 

internet SP data outperform the in-person interview SP data, the averaged SAEs of the 

J-SPF2F (61.2489) and J-SPIN (62.1562) models indicate no difference in their 

performances, when the scale differences are accounted for. Similar results are 

observed when the aggregate correlation coefficient (ra) measures are used. The ra 

coefficient of SP-IN model (0.67165) is substantially higher than that of SP-F2F 

model (0.34990), but lower than that of RP model (0.76790). The difference in the 

predictive performances of two SP data sets disappears when the scale differences are 

accounted for in J-SPF2F and J-SPIN models (0.86720 and 0.86525, respectively). 

At individual level, the ri coefficient measure indicates no difference in the 

predictive performance between two SP data sets. The ri coefficients of SP-F2F model 

(0.31958) slightly differs from that of SP-IN model (0.36726), but both are 

outperformed by the RP model (0.53328). Lastly, the RP model has the highest rm 

coefficients when compared with SP-F2F and SP-IN models (0.32950, 0.13564, and 
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0.25563, respectively). The rm coefficients of SP-F2F model is substantially lower 

than that of SP-IN model. Nevertheless, no difference is observed when the scale 

differences are accounted for in J-SPF2F and J-SPIN models (0.36735 and 0.36681, 

respectively). 

As expected, the RP data is superior to each single set of SP data in modeling 

demand for recreation. The findings in this section, however, suggest that the 

predictive performances of the models that use SP-F2F data are not always superior to 

that observed from the SP-IN data. Nevertheless, when the scale differences are 

accounted for, the joint estimations of RP and each single set of SP data perform the 

best prediction. 
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Table 4.5  Summary statistics for the predictive ability measures across forty replications 

 

Test RP SP-F2F SP-IN J-SPF2F J-SPIN 

Mean values at Aggregate Level 

SAE 92.1768 

(71.9855,119.193) 

145.618 

(119.808,191.570) 

127.146 

(102.141,162.438) 

61.2489 

(33.8745,82.4416) 

62.1562 

(35.5253,84.7767) 

ra 0.76790 

(0.60317,0.87473) 

0.34990 

(0.05467,0.57834) 

0.67165 

(0.52657,0.79004) 

0.86720 

(0.73611,0.94892) 

0.86525 

(0.73405,0.94508) 

Mean Values at Individual Level 

ri 0.53328 

(0.37748,0.73530) 

0.31958 

(0.21420,0.46784) 

0.36726 

(0.27042,0.50014) 

0.55918 

(0.42442,0.75615) 

0.55894 

(0.42343,0.75572) 

rm 0.32950 

(0.29117,0.37166) 

0.13564 

(-0.00087,0.21984) 

0.25563 

(0.19181,0.31704) 

0.36735 

(0.33344,0.40386) 

0.36681 

(0.33249,0.40420) 

Mean of Relative Inclusive Value 




RP

SP

 – – – 
0.0250 

(0.0027,0.0493) 

0.0307 

(0.0222,0.0411) 

 

Note: Minimum and Maximum values of relevant statistic are respectively shown in parentheses. 
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4.6 Discussion 

 

The results from both preference homogeneity and predictive ability tests 

consistently suggest that the recreational site choice models that use in-person 

interview SP data are not superior to the models that use internet SP data. The 

findings do not support what is often assumed that the SP survey which administers 

in-person would provide superior data quality. 

A close examination on the relative scale parameters sheds some light on this 

matter. Following Equation (14) (from Louviere et al., 2000, pp.242) presents the 

relationship between the scale parameters ( ), inclusive values ( ), and the variance 

( ) of two data sources (in our case, RP and SP data): 

 

 
    

    

 
   

 

22 2 2 2

2 2 2 2

/ 6 1/
/ 6 1/

RP RP RP RP

SP SP SP SP

  (4.14) 

 

The mean of relative inclusive values across all replications of J-SPF2F model is 

0.0250, compared with 0.0307 of J-SPIN model. This means that the variance of the 

RP data is about 0.06% of the variance of the in-person interview SP data and 0.09% 

of the variance of the internet SP data. The results suggest that the variance of each 

single set of SP data is considerably larger than that observed in the RP data, and the 

variance of the in-person interview SP data is about 1.5 times that of the internet SP 

data. 

Swait and Adamowicz (2001a) suggest that the decision environment and 

choice task characteristics can influence the variance of the choice data. Specifically, 

they interpret the scale parameter as a representation of the ability to choose and 

explicitly express the scale parameter as a function of effort (E) and complexity (H) 

interaction, (EH). The variance of the choice data would thus increase when the 

respondents‟ ability to choose declines or the task complexity increases (see, also, 

Swait and Adamowicz, 2001b). 

Given an identical content and appearance of the choice experiment 

questionnaire presented to the respondents in both survey modes, a possible 
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explanation for the differences in variance between two SP data sets is the 

administration of the survey. Two factors observed as the differences between our in-

person interview SP data and internet SP data are discussed: (1) the in-person vs self-

administered setting; and (2) the location setting. First, the presence of interviewers in 

the in-person setting is generally believed to motivate the respondents in answering 

the questions. They can also help explain the survey, making the respondents better 

understand the sophisticated hypothetical questions. These two advantages are 

believed to reduce the sub-optimal decisions caused by insufficient effort put in 

making the utility-maximizing choices (also called “satisficing” in survey 

methodology literature). Lindhjem and Navrud (2001b), on the other hand, suggest 

that the in-person setting probably have an adverse effect on the SP data (e.g. longer 

time, pressure felt by respondents), thus inducing satisficing. 

Second, the in-person interview SP data used in this study was conducted on-

site, whereas the internet survey could be taken at the convenient places, depending 

on the respondents. Lindhjem and Navrud (2001b) suggest that the respondents in in-

person interview on-site or in other public locations may feel too rushed, resulting in 

sub-optimal decisions. Despite the fact that the interviewers tried to intercept the 

respondents at an opportune time to minimize disruption, respondents perhaps felt 

interrupted by the interview to some extent. The in-person interview SP data used in 

this study is also confounded with different timing of interview (i.e. as the 

respondents arrive, depart, or at any convenient time), which probably impacts the 

processing capability of the respondents. This is one of the promising areas for future 

research. Haener et al. (2001) present an example of the on-site interview with low 

interruption. Their findings suggest that the SP survey which was administered in-

person during group meetings generate superior data quality to the SP survey which 

was administered by mail. Although the focus of their study is not the mode effects 

and the survey mode in comparison (mail) is different from our study (internet), their 

findings, compared with ours, indicate a possible effect of location setting. 
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4.7 Conclusion 

 

A number of findings are generated by this study. First, contrary to what is 

often assumed, the in-person interview does not always generate superior data quality. 

This study demonstrates that the underlying preference structure of the SP data 

collected from self-administered internet survey is not statistically different from that 

observed from the RP data collected from in-person interview on-site survey, whereas 

the underlying preference structure observed from the SP data – which was a part of 

the RP survey – is not always the same as that observed from the RP data. 

Furthermore, variety of tests and measures for assessing the predictive ability reported 

in this study also support the claim that the in-person interview SP data is not superior 

to the internet SP data. Second, since the lack of the site-specific information of some 

attributes used in two SP models terribly affects their predictive ability, a comparison 

of predictive performances among two SP models and the RP model seems to be 

unwise. Although we cannot confidently say, as what is often assumed, that the RP 

model is superior to two SP models in modeling recreational demand, the RP model 

appears to predict the choices of the holdout samples quite well considering its most 

parsimonious model structure. The most reliable predictive performances of two joint 

SP-RP models nevertheless demonstrate the most promising alternative models in 

future study. 

Since the survey instruments were not designed for assessing the effects of 

different locations of in-person interviews, it is difficult to make a clear conclusion 

regarding the true cause of the difference in variance between two SP data sets. 

Nevertheless, Swait & Adamowicz (2001a) suggest that we should expect higher 

variance in preference for the complex choice tasks even if all respondents are 

identical. This occurs because some or all respondents are probably not providing 

sufficient effort in making the utility-maximizing choices, leading different 

respondents to make different choices. The findings of this study therefore indicate 

that a conventional belief of superiority of SP study administered in-person is not 

always true. Hence, although the findings may be confounded by different sample 

frames, the study indicates a great potential of internet survey as an alternative survey 

mode for the hypothetical study of recreational demand. 
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The findings in this study raise some interesting issues for future research. In 

order to examine the true effects of different survey modes (in our case, in-person 

interview and internet surveys), some factors must be controlled to get better 

understanding of the differences in how respondents respond to the in-person 

interview SP surveys at different location. In our case, for instance, it would be 

preferable to isolate the influences of the location and timing settings by conducting 

the on-site interviews as the respondents arrive at two different locations, perhaps, one 

collected at a central facility (as Haener et al., 2001) and one collected at convenient 

spots, using the same survey instrument. Moreover, only the samples from the same 

region in both in-person interview and internet data sets are used in analysis in order 

to prevent the confounding effect of different the sample frames. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 CHAPTER 5

 

A SUMMARY OF FINDINDGS AND POLICY 

RECOMMENDATIONS 

5.1 Summary of Findings 

 

Chapter 2 applies RUM models to analyze recreationist‟s site choice for 

waterfall recreation around Khao Yai National Park, as a case study. A number of 

findings are generated by this chapter. First, the site characteristics suggested by Thai 

literatures are all of significance to recreationists‟ waterfall site choices when taking 

trips.  The study finds that the waterfalls that have more drops and the facilities like 

fully developed walkway and picnic area around its body or along the downstream 

would more likely be chosen by recreationists. Nevertheless, the study indicates that, 

contrary to what is often believed, the higher the waterfall‟s main drop and the 

presence of natural swimmable pool in the waterfall site reduce recreationists‟ utility. 

Second, the use of choice-based sampling data results in substantially biased 

coefficient estimates, and, consequently, the welfare effects. If the estimated 

recreationist proportions for the sites in the assumed choice set (and, hence, the 

choice-based sampling correction weights) can be used as close approximates for the 

true recreationist proportions in general population, the study suggests that welfare 

effect estimates of the non-intercept sites are all substantially biased downward when 

the choice-based sampling bias is not corrected. The direction of biases in the welfare 

effect estimates of the intercept sites, however, depends on the sampling correction 

weights. Third, the sensitivity analysis indicates the complexity in anticipating the 

effects of applying wrong recreationist population proportion(s). Therefore, the access 

values reported in the study should be used with great caution to avoid any possible 

adverse effects to the parks‟ tourism due to the fact that reliability of visitation 

statistics used in the study is doubtful. 
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Chapter 3 examines the factors of incentive-based conservation program like 

Payment for Environmental Services program which are of significance to 

landowners‟ participation decisions so as to suggest their desired program 

characteristics. A number of significant findings are generated by this chapter. First, 

all program attributes except the free-to-choose in-kind benefit and the ecotourism-

related job training in-kind benefit are of significance to landowners‟ decisions to 

participate in the hypothetical program. Of significances, landowners would more 

likely participate in a program which (i) allows participants to work with, rather than 

under, the project to turn their farms into the more ecosystem-friendly ones; (ii) 

allows some flexibility in the program (i.e. short contract period and a flexible amount 

of land to be enrolled); (iii) provides in-kind benefits in addition to the monetary 

incentives. Second, using objective opportunity costs in determining monetary 

incentives for the PES program would likely not match with landowners' decision 

behavior, and, hence, the direct study of the minimum willingness to accept (WTA) 

using non-market valuation technique or the reverse auction method would probably 

be the better choices. Consistent with the observed behavior, the study suggests that 

landowners are more likely based their participation decisions on the perceived on-

farm profits. Third, socioeconomic and farming characteristics like age, proportion of 

land for growing cassava, the landowner who leaves the land unused, and the 

landowner who has successors are all significant and adversely affects to the 

landowners' decisions to participate in the program. 

Chapter 4 examines the possibility of using internet survey as additional 

alternative survey mode in data collection. A number of findings are generated by this 

chapter. First, contrary to what is often assumed, the in-person interview does not 

always generate superior data quality. This study demonstrates that the underlying 

preference structure of the SP data collected from self-administered internet survey is 

not statistically different from that observed from the RP data collected from in-

person interview on-site survey, whereas the underlying preference structure observed 

from the SP data – which was a part of the RP survey – is not always the same as that 

observed from the RP data. Second, variety of tests and measures for assessing the 

predictive ability reported in this study suggest that the in-person interview SP data is 

not superior to the internet SP data. Third, since the lack of the site-specific 
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information of some attributes used in two SP models terribly affects their predictive 

ability, a comparison of predictive performances among two SP models and the RP 

model seems to be unwise. Although we cannot confidently say, as what is often 

assumed, that the RP model is superior to two SP models in modeling recreational 

demand, the RP model appears to predict the choices of the holdout samples quite 

well considering its most parsimonious model structure. The most reliable predictive 

performances of two joint SP-RP models nevertheless demonstrate the most 

promising alternative models in future study. Fourth, although the findings may be 

confounded by different sample frames, the study indicates a great potential of 

internet survey as an alternative survey mode for the hypothetical study of 

recreational demand. 

 

5.2 Policy Recommendations 

 

Although a number of waterfall sites are currently available for day-trip 

recreationists, many of them are less known and unpopular. These waterfall sites are 

usually less developed and attract only few recreationists. The well-known waterfall 

sites are, on the other hand, relatively much more developed and attract more 

recreationists. To enhance the potential of lesser known waterfall sites so as to 

increase recreationists, policy makers may consider following recommendations. 

First, policy makers are recommended to give special importance to the 

activity that is of most interest to the recreationists. For our case, the model that we 

use in particular, that activity is picnicking.  Recreationists should be allowed to do 

picnic near waterfall‟s body or along the connected downstream where they can 

appreciate the natural beauty. This reflects the findings of Chapter 2 which suggest 

that picnic is an activity which is much preferred when recreationists taking a trip to 

waterfall site. 

Second, based on our modeling, domestic waterfall recreationists more likely 

prefer the much developed recreational sites to the intact natural landscape. For our 

case, the quality of walkway to the main waterfall‟s body or along the connected 

downstream should be improved in order to facilitate recreationists when moving 

around the site and, perhaps, for some safety reasons. In doing so, paved walkway, 
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concrete stairway, and handrail are among the interesting features that could be 

provided in the sites. Note that a very important assumption of these 

recommendations is that the net positive impacts of these services on human well-

being are derived. This means that the values that recreationists place on the additions 

of picnic area and/or constructed walkway are higher than the “overall costs” (e.g. 

economic loss of degraded environmental quality, additional waste management 

costs, etc.) Therefore, as a third recommendation, policy makers are highly 

recommended to conduct a comprehensive cost-benefit analysis for a policy change 

prior to an implementation. In that sense, policy makers will, perhaps, need stated 

preference method when determining the non-use values like the economic loss of 

degraded environmental quality. Chapter 4 has demonstrated that the internet survey 

is one of the promising alternatives when collecting the stated preference data. 

PES is considered as a high potential mechanism to increase public 

participation in wildlife and natural resources conservation, protection, and 

restoration. This approach is to get the people involved voluntarily in order to 

generate a higher level of environmental services. Policy makers may consider 

following recommendations to enhance the attractiveness of the future PES projects.  

First, policy makers are recommended to tradeoff between the level of 

environmental benefits and participation rate. The use of practices that generate 

higher levels of environmental benefits could lead to a lower participation rate. 

Although the higher monetary incentives more likely help motivate more landowners 

to participate in the PES program, policy makers should note that the study implicitly 

assumes that the environmental benefits generated by such hypothetical PES program 

are higher than project‟s overall costs, not just the total cost of monetary incentives 

and other provisions. When the actual project is to be implemented, a comprehensive 

cost-benefit analysis must be conducted to ensure that the environmental benefits are 

actually higher than the total costs of the PES project. Second, policy makers are 

recommended to conduct the direct study of the minimum willingness-to-accept 

(WTA) either by non-market valuation technique or the reverse auction method, in 

addition to the typical opportunity cost study that considers only the costs landowners 

would incur from the alternative land uses. This may help set the desired amount of 

monetary incentive to be paid to participants. Third, the future PES projects are 
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recommended to provide in-kind benefits, in addition to monetary incentives, to 

motivate the landowners and potentially reduce the cost of monetary incentives. Of 

course, this also requires a comprehensive cost-benefit analysis when the actual 

project is to be implemented. Lastly, although it does not directly relate to the PES 

program design, it will be of great significance to the success of the program if the 

distrust between landowners and the relevant government agency or the project itself 

is resolved before getting the project started. 

 

5.3 Some Thoughts on Policy Implications 

 

Greater use of environmental services would result in less of environmental 

quality. On the other hand, greater protection of natural systems would result in less 

of environmental services (Freeman, 2003, pp. 1-2). In the case of tourism 

management, for instance, policy makers‟ choices to popularize particular waterfall 

sites mean that they have to sacrifice the sites‟ environmental quality for an increase 

in tourism income. Table 5.1 summarizes potential impacts of manageable attributes 

on the environmental quality and the number of tourists. The impact of a change in 

the level of each attribute on the number of visitations simply corresponds to the 

observed signs. Since it is assumed that the more visitations will negatively affect to 

the site‟s environmental quality, the potential impact of each attribute is therefore 

opposite to its estimated sign. 

Assuming that the each individual‟ trip frequency is unchanged, based on our 

models, for any lesser known waterfall sites, more developed walkway will have 

positive impacts on recreationists‟ preferences and then increase the possibility to be 

chosen when a trip is taken. In effects, the site can expect more visitations and, hence, 

tourism income. However, more visitations will potentially result in higher tourism 

pressure, and thus lower the environmental quality. These effects can also be expected 

when picnic is allowed. As opposed to the other manageable attributes, the findings in 

Chapter 2 suggest that an increase in the trip costs would adversely affect 

recreationists‟ decisions when choosing the waterfall sites. Some policy implications 

of the WTP estimates (see Table 2.6) are provided here. 

 



114 

 

 

Table 5.1  Potential Impacts of Manageable Attributes on Different Targets
 

 

Attributes Option Considered Environmental quality Number of visitations 

Trip cost 
Raise entrance fee     
Reduce entrance fee     

Walkway 

Fully developed walkway     

Moderately developed walkway     
Natural walkway     

Picnic spots 
Develop more picnic spots     
Reduce picnic spots     

 

For the popular waterfall sites such as Ched Sao Noi falls, Nang Rong falls, 

and Muak Lek falls, policy makers may consider raising their entrance fees as a 

complementary policy instrument in order to balance the dual targets of maintaining a 

desired level of environmental quality and a higher tourism income. This is also the 

case for the lesser known sites that are the targets of potential enhancement policy. If 

the entrance fees are not appropriately set, their environmental quality may adversely 

be affected. Note that the effects of price elasticity are ignored here for simplicity. 

(This is a promising area for future research) The higher entrance fees are expected to 

reduce the possibility for these waterfall sites to be chosen when the trips are to be 

taken, and therefore reduce the crowd at these national parks. Table 5.2 presents the 

maximum WTP estimate and the current entrance fee associated with each waterfall 

site. Ones can notice that there are big discrepancies between the maximum WTPs 

and the current entrance fees of these three parks. These, perhaps, give policy makers 

a chance to raise the entrance fees more easily. Nonetheless, the optimal entrance fees 

that the policy makers should set require more information for the price elasticity of 

demand which is unfortunately not addressed by this dissertation. 

A totally opposite policy is however required for the case of Takro falls. The 

maximum WTP estimate of Takro falls is perhaps the reason why this fall is not so 

popular. In addition to enhancing recreational potential of the site by those provisions 

discussed in the previous section, policy makers are also recommended to lower its 
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entrance fee. This is also the case for Pha Kluay Mai falls and Krong Kaew falls 

which are both managed by Khao Yai National Park and their associated maximum 

WTP are much lower than the current entrance fees. Perhaps, this is a time for policy 

makers to consider applying the new pricing strategy. Instead of applying a one-time 

entrance fee when entering into the national park, the recreational site-specific prices 

may be applied. In the case of recreational sites located in the center of Khao Yai 

National Park, policy makers may still collect the entrance fee when first entering the 

national park (definitely, this must be much lower than the current rate of 40 THB), 

and then collect the site-specific fee when entering the recreational site within the 

park (e.g. 20 THB for either Heaw Na Rok falls or Heaw Su Wat falls, no site-specific 

fee for Pha Kluay Mai falls and Krong Kaew falls). For Takro falls which is located 

on the boundary of Khao Yai National Park and also isolated from the other sites, 

policy makers may still collect the fee only one time when entering the sites, but 

significantly reduce the fee to, say, 20 THB). Similar strategy could also be applied 

for the Sa Ri Ka falls without the need to change the entrance fee. 

 

Table 5.2  Maximum WTP Estimates and Current Entrance Fees
 

 

Waterfall Max. WTP 

(THB) 

Current Entrance Fee 

(THB) 

Takro falls 21.7830 40
 1
 

Ched Sao Noi falls 67.6849 Free 

Heaw Na Rok falls 21.6890 40 
1,2

 

Heaw Su Wat falls 22.4668 40
 1,2

 

Nang Rong falls 37.3428 20 

Sa Ri Ka falls 49.4719 40 
1
 

Pha Kluay Mai falls 4.15615 40
 1,2

 

Krong Kaew falls 0.87829 40
 1,2

 

Muak Lek falls 33.7683 Free 

E-To falls 4.98165 Free 

 

Notes: 
1
 indicates waterfall sites being under the management of KYNP 

2
 indicates alternative waterfall sites that the recreationists can freely visit 

when entering the KYNP through the main entrances (either north or south 

gates). 
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For the case of incentive-based conservation program like PES, although the 

land leasing option could reduce landowners‟ works and responsibility in taking care 

of the enrolled land, they preferred the program that would still be allowing them to 

cultivate the enrolled land, rather than leaving it all to the project. However, since the 

impacts of chemical-free farming in terms of minimizing human activity to support 

the successful establishment of wildlife corridor will relatively be less than those of 

the land leasing option, policy makers will then have to trade off the use of practice 

that generates higher level of environmental gains for a lower participation rate, and 

vice versa. The desired program characteristics of short contract period and 

unrestricted minimum amount of land to be enrolled will also compromise the target 

of minimizing human activity. When ecosystem restoration or landscape change (that 

is, more environmental gains) is targeted, it is often the case that a long-term contract 

is more desirable. Moreover, from the project administration perspective, managing 

disconnected small parcels of land is obviously undesirable. Again, policy makers 

will unavoidably have to tradeoff between a more restricted contract (that, in effect, 

leads to more environmental gains) and a lower participation rate. This is the case for 

the project with limited budget. Of course, if the project has no limitation in the 

budget, they can simply offer the landowners higher compensation to gain higher 

level of environmental quality. However, the latter is considered a rare case, if exists. 

Table 5.3 summarizes potential impacts of each program characteristics on 

environmental gain and landowners‟ participations. 

Based on WTA estimates reported in Table 3.10, some policy implications of 

those WTA estimates are a little more provided here in addition to the Section 3.6.4. 

When participation is a priority in order to create the trust between participants and 

the project, a less restricted PES scheme may be first considered. Policy makers may 

propose the one-year PES land lease contract without any restriction on minimum 

amount of land enrolled to the program. In this case, an amount of USD 108 per 

hectare per year (No. 1 in the land leasing column, Table 3.12) is required to induce 

landowners to participate in such PES program. Later, if the trust between participants 

and the project could be established, a more restricted PES scheme may then be 

considered. This would be desirable as it would gain more environmental benefits of 

the program. On the other hand, when ecosystem restoration or landscape change is 
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targeted, a restricted PES scheme should be implemented. Policy makers may propose 

the five-year PES land lease contract with requirement of minimum amount of land 

enrolled. A compensation amount of USD 308 per hectare per year (No. 7 in the land 

leasing column, Table 3.12) will be needed to induce the landowners to participate in 

such PES program that will generate higher level of environmental gain. (This is for 

the case when in-kind benefits of agricultural advisory services are not provided. If 

the services are provided, a lower amount of USD 210 will be needed instead.) These 

policy implications show that higher monetary incentives will be needed in order to 

motivate landowners to participate in the more restricted PES schemes (i.e. a longer 

PES contract, fixed minimum amount of land to be enrolled in the program) which 

will more likely generate higher environmental gains. For the incentive-based 

environmental conservation program like PES, ceteris paribus, policy makers have no 

option but more compensation when dealing with the trade-off between the targets of 

participation and higher level of environmental quality.  

 

Table 5.3  Potential Impacts of Program Characteristics on Different Targets 
 

 

Characteristics Option Considered 
Environmental 

gain
1
 

Participation
1
 

New land use practice 
Land leasing program     

Chemical-free farming program     

Length of the contract Longer length of the contract     

Minimum amount of 

land to be enrolled 

50% of eligible land     

Not restricted     

Non-monetary 

incentive 

Advisory services for chemical-free 

farming practice 
    

 

Notes: 
1
 under a condition of all other program characteristics being identical. 

“~” indicates no impact is expected. 
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Note that an analysis in this section emphasizes the need to conduct a 

comprehensive cost-benefit analysis before the policy is actually implemented.  To 

produce the largest possible increases in social welfare, policy makers should 

compare the gains from the policy with the costs when implementing that policy. 

Furthermore, in dealing with the unavoidable trade-offs, one particular policy unlikely 

fit for all targets; policy makers therefore need more policy instruments in order to get 

the best mix of service flows from the environment. 

 

Last, but not the least, this dissertation has contributed towards providing 

more advanced tools to uncover public preference for environmental quality. This 

knowledge is important in informing policy makers the policy options that would 

ensure an adequate protection of natural system while enhancing social well-being. 

Although a lot works are yet to be done, it is my hope that this dissertation advances 

the subject of environmental economics in Thailand and encourages further 

collaboration among policy makers and academic researchers. 
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Field Survey Questionnaire for the Study of Waterfall Recreation 

Demand in Central Thailand 
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NOTE:  

1) A total of 32 choice sets are separated into 8 blocks (4 choice sets per block). Each 

questionnaire contains only one block of 8 choice sets. The 8 choice sets presented 

above is Block#1. The same format is applied for all choice sets. Only the levels of 

attributes specified in both hypothetical waterfalls vary in accordance with the 

experimental design. Below tables are summary of all choice sets used in the survey. 

 

 

 

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 2 1 1 2 2 1 1 2

FLOW 2 1 2 1 1 2 2 1

SWIM 1 3 4 3 1 3 1 4

PICN 4 1 2 1 4 3 4 3

ENTRY 2 1 1 2 1 2 2 1

NATQ 1 2 2 1 2 1 1 2

WW 2 1 2 1 2 1 1 2

TRAIL 2 1 2 1 2 1 1 2

SIGN 2 1 2 1 1 2 1 2

HWAY 2 1 1 2 1 2 2 1

Entrance Fee FEE 4 2 3 4 1 3 4 1

Travelling distance DIST 2 3 4 2 3 2 3 1

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

1 2 3 4

Block#1

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 1 2 2 1 1 2 2 1

FLOW 1 2 1 2 1 2 2 1

SWIM 3 4 4 2 1 2 4 1

PICN 4 2 4 2 1 4 1 3

ENTRY 1 2 1 2 2 1 2 1

NATQ 2 1 1 2 1 2 1 2

WW 1 2 2 1 2 1 2 1

TRAIL 2 1 2 1 1 2 1 2

SIGN 2 1 2 1 2 1 2 1

HWAY 1 2 2 1 2 1 1 2

Entrance Fee FEE 4 2 2 1 1 3 4 2

Travelling distance DIST 4 3 2 3 1 4 3 2

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

1 2 3 4

Block#2
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Set

Alternative 1 2 1 2 1 2 1 2

TYPE 2 1 1 2 2 1 1 2

FLOW 2 1 2 1 2 1 1 2

SWIM 1 2 1 2 3 4 2 4

PICN 2 4 4 3 2 3 2 3

ENTRY 2 1 1 2 2 1 2 1

NATQ 2 1 2 1 2 1 1 2

WW 1 2 1 2 2 1 2 1

TRAIL 1 2 1 2 2 1 1 2

SIGN 2 1 1 2 1 2 2 1

HWAY 1 2 2 1 2 1 1 2

Entrance Fee FEE 2 1 4 3 1 4 3 4

Travelling distance DIST 4 3 2 3 2 1 2 3

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

1 2 3 4

Block#3

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 1 2 2 1 1 2 2 1

FLOW 1 2 2 1 2 1 1 2

SWIM 1 2 2 3 1 3 1 4

PICN 3 1 3 2 2 4 2 1

ENTRY 2 1 1 2 1 2 1 2

NATQ 1 2 1 2 1 2 1 2

WW 2 1 1 2 1 2 1 2

TRAIL 2 1 1 2 2 1 1 2

SIGN 1 2 2 1 2 1 2 1

HWAY 1 2 1 2 2 1 2 1

Entrance Fee FEE 4 2 1 3 1 4 3 2

Travelling distance DIST 4 1 2 1 3 1 1 2

Infrastructure and 

facilities provided in 

the site

Physical characteristics

of waterfall and its 

connected stream

1

Block#4

2 3 4

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 2 1 1 2 2 1 1 2

FLOW 1 2 1 2 1 2 2 1

SWIM 3 4 4 1 3 2 1 4

PICN 3 1 2 4 4 3 3 2

ENTRY 2 1 2 1 1 2 1 2

NATQ 2 1 2 1 2 1 2 1

WW 2 1 1 2 1 2 2 1

TRAIL 1 2 2 1 1 2 1 2

SIGN 2 1 2 1 2 1 2 1

HWAY 2 1 2 1 1 2 2 1

Entrance Fee FEE 2 3 4 3 3 2 3 1

Travelling distance DIST 4 2 4 1 3 1 3 4

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

Block#5

1 2 3 4
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Set

Alternative 1 2 1 2 1 2 1 2

TYPE 1 2 2 1 1 2 2 1

FLOW 1 2 1 2 1 2 2 1

SWIM 3 4 1 3 2 1 3 1

PICN 2 4 1 3 4 3 2 4

ENTRY 1 2 1 2 1 2 1 2

NATQ 1 2 1 2 1 2 2 1

WW 1 2 1 2 2 1 2 1

TRAIL 2 1 1 2 1 2 1 2

SIGN 1 2 1 2 2 1 2 1

HWAY 1 2 1 2 2 1 1 2

Entrance Fee FEE 2 1 2 4 2 3 4 1

Travelling distance DIST 2 4 4 3 4 1 2 1

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

Block#6

1 2 3 4

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 2 1 1 2 2 1 1 2

FLOW 2 1 2 1 2 1 1 2

SWIM 3 1 3 2 3 4 4 2

PICN 2 1 2 3 4 1 4 1

ENTRY 1 2 1 2 2 1 2 1

NATQ 1 2 1 2 1 2 2 1

WW 1 2 2 1 1 2 1 2

TRAIL 1 2 2 1 2 1 1 2

SIGN 1 2 2 1 2 1 2 1

HWAY 2 1 1 2 1 2 1 2

Entrance Fee FEE 1 2 4 3 2 3 1 4

Travelling distance DIST 1 3 1 2 3 4 2 4

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

Block#7

1 2 3 4

Set

Alternative 1 2 1 2 1 2 1 2

TYPE 1 2 2 1 1 2 2 1

FLOW 2 1 1 2 2 1 2 1

SWIM 2 4 2 3 4 1 3 2

PICN 1 2 2 3 4 1 1 2

ENTRY 2 1 2 1 2 1 2 1

NATQ 2 1 2 1 1 2 1 2

WW 1 2 1 2 1 2 1 2

TRAIL 2 1 2 1 1 2 2 1

SIGN 2 1 2 1 1 2 2 1

HWAY 1 2 2 1 1 2 2 1

Entrance Fee FEE 1 3 4 1 2 1 3 4

Travelling distance DIST 1 3 1 4 1 2 4 2

Physical characteristics

of waterfall and its 

connected stream

Infrastructure and 

facilities provided in 

the site

Block#8

1 2 3 4
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2) The numeric codes in the tables presented above should be read in conjunction with 

the following table – which is modified from Table 4.1. 

 

Attributes Levels Codes 

Type of waterfall 

(TYPE)  

Water descends vertically. Drop(s) is then clearly seen; 2 

Water descends along gradually sloped surface. Drop is 

not clearly seen* 

1 

Water flow 

(FLOW) 

Strong stream; 2 

Slow stream* 1 

Swim area 

(SWIM)  

  

Not allowed*; 1 

Very few; 2 

Moderate; 3 

Plenty 4 

Picnic spots 

(PICN)  

  

Not allowed*; 1 

Very few; 2 

Moderate; 3 

Plenty 4 

Entry distance 

(ENTRY) 

Short (less than 500 m.)*; 1 

Distant (more than 500 m.) 2 

Location and the quality 

of surrounding nature 

(NATQ) 

The waterfall is located within the national park and, 

thus, has a good environmental quality; 

2 

The waterfall is located within the non-national park 

area and, thus, has relatively lower environmental 

quality* 

1 

Quality of walkway 

(WW) 

Mostly dirt, to conserve the nature of the park*; 1 

Mostly paved, to facilitate the visitors 2 

Natural trail 

(TRAIL) 

Not available*; 1 

Available 2 

Interpretive media 

(SIGN) 

Rarely seen*; 1 

Highly visible 2 

Availability of Highway 

(HWAY) 

Highway is available; 2 

Only local road to this park* 1 

Entrance fee (FEE) Free / 25 / 50 / 75 THB 1 / 2 / 3 / 4 

Travel distance (DIST) 50 / 100/ 150/ 200 Kilometres 1 / 2 / 3 / 4 
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Appendix B 

 

Guiding Questions for Focus Group Discussion for the Study of 

Waterfall Recreation Demand in Central Thailand 
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Appendix C 

 

Guiding Questions for Focus Group Discussion for the Study of 

Landowners’ Preferences for a Hypothetical PES Program 
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Appendix D 

 

First Pretesting Questionnaire for the Study of Landowners’ 

Preferences for a Hypothetical PES Program 
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NOTE: A total of 120 choice sets are separated into 10 blocks (12 choice sets per 

block). Each questionnaire contains only one block of 12 choice sets. The 12 choice 

sets presented above is block no.1. The same format is applied for all choice sets. 

Only the levels of attributes specified in both options (A & B) vary in accordance 

with the experimental design. Below tables are summary of all choice sets used in the 

survey. 

 

Block#1 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

1 1 A 300 3yrs yes 100pct not allow

B 300 15yrs no 100pct Agroforestry

SQ - - - - -

1 2 A 300 15yrs yes 100pct Agroforestry

B 650 5yrs yes 75pct not allow

SQ - - - - -

1 3 A 650 7yrs no 100pct not allow

B 1500 10yrs no 50pct Agroforestry

SQ - - - - -

1 4 A 650 7yrs no 75pct Agroforestry

B 1500 15yrs yes 100pct not allow

SQ - - - - -

1 5 A 650 10yrs yes 50pct Agroforestry

B 1800 10yrs yes 100pct not allow

SQ - - - - -

1 6 A 1100 3yrs no 50pct not allow

B 1500 7yrs no 75pct not allow

SQ - - - - -

1 7 A 1100 10yrs yes 100pct not allow

B 650 3yrs yes 100pct Agroforestry

SQ - - - - -

1 8 A 1500 10yrs no 100pct not allow

B 1100 3yrs no 50pct Agroforestry

SQ - - - - -

1 9 A 1500 15yrs no 50pct not allow

B 1800 7yrs yes 75pct Agroforestry

SQ - - - - -

1 10 A 1800 5yrs yes 75pct Agroforestry

B 1800 15yrs yes 50pct not allow

SQ - - - - -

1 11 A 1800 5yrs no 75pct Agroforestry

B 1100 10yrs no 50pct not allow

SQ - - - - -

1 12 A 1800 7yrs yes 75pct Agroforestry

B 650 3yrs no 75pct Agroforestry
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Block#2 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

2 13 A 300 5yrs no 100pct not allow

B 1100 15yrs yes 100pct not allow

SQ - - - - -

2 14 A 300 15yrs yes 50pct Agroforestry

B 1100 10yrs no 50pct not allow

SQ - - - - -

2 15 A 650 10yrs no 100pct not allow

B 1800 15yrs no 50pct Agroforestry

SQ - - - - -

2 16 A 650 15yrs yes 100pct not allow

B 300 3yrs yes 50pct Agroforestry

SQ - - - - -

2 17 A 1100 3yrs no 50pct Agroforestry

B 1500 10yrs yes 75pct not allow

SQ - - - - -

2 18 A 1100 3yrs yes 75pct not allow

B 1100 7yrs yes 75pct Agroforestry

SQ - - - - -

2 19 A 1500 5yrs yes 75pct not allow

B 1500 15yrs yes 75pct Agroforestry

SQ - - - - -

2 20 A 1500 10yrs no 50pct Agroforestry

B 300 7yrs yes 100pct not allow

SQ - - - - -

2 21 A 1500 10yrs yes 75pct Agroforestry

B 650 3yrs no 50pct not allow

SQ - - - - -

2 22 A 1800 7yrs yes 100pct not allow

B 300 5yrs no 100pct not allow

SQ - - - - -

2 23 A 1800 7yrs no 50pct Agroforestry

B 650 5yrs no 100pct Agroforestry

SQ - - - - -

2 24 A 1800 15yrs no 100pct Agroforestry

B 1800 7yrs no 100pct not allow

SQ - - - - -
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Block#3 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

3 25 A 300 5yrs no 50pct not allow

B 1800 7yrs no 50pct Agroforestry

SQ - - - - -

3 26 A 300 7yrs yes 50pct not allow

B 1800 5yrs no 75pct Agroforestry

SQ - - - - -

3 27 A 300 10yrs no 50pct not allow

B 1500 15yrs yes 50pct not allow

SQ - - - - -

3 28 A 650 3yrs no 50pct Agroforestry

B 1100 3yrs no 100pct not allow

SQ - - - - -

3 29 A 650 15yrs yes 50pct Agroforestry

B 1500 15yrs no 50pct not allow

SQ - - - - -

3 30 A 1100 10yrs yes 75pct not allow

B 650 5yrs yes 100pct not allow

SQ - - - - -

3 31 A 1100 15yrs no 75pct Agroforestry

B 1100 7yrs yes 100pct Agroforestry

SQ - - - - -

3 32 A 1500 3yrs no 100pct Agroforestry

B 300 10yrs yes 75pct Agroforestry

SQ - - - - -

3 33 A 1500 5yrs yes 75pct Agroforestry

B 1800 5yrs yes 50pct not allow

SQ - - - - -

3 34 A 1500 7yrs no 75pct not allow

B 300 10yrs no 100pct Agroforestry

SQ - - - - -

3 35 A 1800 3yrs yes 100pct Agroforestry

B 650 15yrs yes 75pct not allow

SQ - - - - -

3 36 A 1800 15yrs yes 100pct not allow

B 1500 3yrs yes 75pct Agroforestry

SQ - - - - -
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Block#4 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

4 37 A 300 3yrs no 75pct not allow

B 300 15yrs yes 50pct not allow

SQ - - - - -

4 38 A 300 3yrs yes 100pct Agroforestry

B 300 7yrs no 50pct Agroforestry

SQ - - - - -

4 39 A 300 5yrs yes 50pct Agroforestry

B 1100 5yrs yes 75pct Agroforestry

SQ - - - - -

4 40 A 650 7yrs no 100pct not allow

B 1800 10yrs no 100pct not allow

SQ - - - - -

4 41 A 650 10yrs no 50pct Agroforestry

B 1500 3yrs yes 75pct Agroforestry

SQ - - - - -

4 42 A 1100 5yrs yes 100pct Agroforestry

B 1500 10yrs no 100pct not allow

SQ - - - - -

4 43 A 1100 7yrs yes 100pct Agroforestry

B 1800 3yrs yes 50pct not allow

SQ - - - - -

4 44 A 1500 7yrs yes 75pct not allow

B 300 7yrs yes 50pct not allow

SQ - - - - -

4 45 A 1500 15yrs no 50pct not allow

B 650 5yrs no 75pct not allow

SQ - - - - -

4 46 A 1800 3yrs no 75pct not allow

B 650 15yrs no 75pct Agroforestry

SQ - - - - -

4 47 A 1800 10yrs yes 50pct not allow

B 1100 10yrs no 75pct Agroforestry

SQ - - - - -

4 48 A 1800 15yrs no 75pct Agroforestry

B 1500 5yrs yes 50pct Agroforestry

SQ - - - - -
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Block#5 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

5 49 A 300 3yrs yes 75pct Agroforestry

B 650 10yrs yes 100pct not allow

SQ - - - - -

5 50 A 300 5yrs no 100pct Agroforestry

B 1500 7yrs no 75pct Agroforestry

SQ - - - - -

5 51 A 300 7yrs no 75pct not allow

B 650 10yrs yes 50pct Agroforestry

SQ - - - - -

5 52 A 650 5yrs yes 100pct not allow

B 1100 7yrs yes 75pct not allow

SQ - - - - -

5 53 A 650 15yrs yes 75pct not allow

B 300 3yrs no 75pct not allow

SQ - - - - -

5 54 A 1100 5yrs no 75pct not allow

B 1100 3yrs no 100pct Agroforestry

SQ - - - - -

5 55 A 1100 7yrs yes 100pct Agroforestry

B 650 15yrs no 50pct Agroforestry

SQ - - - - -

5 56 A 1500 3yrs no 100pct Agroforestry

B 1800 5yrs yes 100pct Agroforestry

SQ - - - - -

5 57 A 1500 5yrs yes 50pct not allow

B 1500 15yrs no 100pct Agroforestry

SQ - - - - -

5 58 A 1500 15yrs no 100pct Agroforestry

B 1800 3yrs no 50pct not allow

SQ - - - - -

5 59 A 1800 10yrs yes 50pct Agroforestry

B 300 7yrs yes 100pct not allow

SQ - - - - -

5 60 A 1800 10yrs yes 50pct not allow

B 1800 5yrs no 75pct not allow

SQ - - - - -
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Block#6 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

6 61 A 300 7yrs no 75pct Agroforestry

B 1100 15yrs yes 75pct not allow

SQ - - - - -

6 62 A 300 10yrs yes 75pct not allow

B 1800 3yrs yes 100pct Agroforestry

SQ - - - - -

6 63 A 650 5yrs yes 50pct not allow

B 650 7yrs no 50pct Agroforestry

SQ - - - - -

6 64 A 650 15yrs no 75pct not allow

B 650 7yrs yes 100pct not allow

SQ - - - - -

6 65 A 650 15yrs no 50pct Agroforestry

B 650 10yrs no 75pct Agroforestry

SQ - - - - -

6 66 A 1100 5yrs no 100pct not allow

B 300 5yrs yes 50pct not allow

SQ - - - - -

6 67 A 1100 7yrs no 75pct Agroforestry

B 1500 3yrs no 75pct not allow

SQ - - - - -

6 68 A 1100 10yrs no 100pct Agroforestry

B 1100 15yrs no 75pct Agroforestry

SQ - - - - -

6 69 A 1500 3yrs yes 75pct not allow

B 1500 5yrs no 50pct not allow

SQ - - - - -

6 70 A 1500 3yrs yes 50pct Agroforestry

B 1800 10yrs yes 100pct Agroforestry

SQ - - - - -

6 71 A 1800 5yrs no 50pct Agroforestry

B 300 3yrs yes 100pct not allow

SQ - - - - -

6 72 A 1800 10yrs yes 100pct not allow

B 1500 10yrs yes 50pct Agroforestry

SQ - - - - -
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Block#7 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

7 73 A 300 3yrs no 50pct not allow

B 650 7yrs no 50pct not allow

SQ - - - - -

7 74 A 300 7yrs yes 100pct Agroforestry

B 1500 10yrs no 100pct Agroforestry

SQ - - - - -

7 75 A 650 5yrs no 75pct not allow

B 650 3yrs yes 100pct not allow

SQ - - - - -

7 76 A 650 5yrs yes 75pct not allow

B 1800 10yrs yes 75pct Agroforestry

SQ - - - - -

7 77 A 650 10yrs yes 75pct Agroforestry

B 300 7yrs no 75pct Agroforestry

SQ - - - - -

7 78 A 1100 3yrs yes 50pct Agroforestry

B 1500 3yrs yes 50pct not allow

SQ - - - - -

7 79 A 1100 7yrs yes 50pct Agroforestry

B 1800 15yrs no 50pct Agroforestry

SQ - - - - -

7 80 A 1100 15yrs yes 75pct Agroforestry

B 1100 5yrs no 100pct Agroforestry

SQ - - - - -

7 81 A 1500 10yrs no 75pct Agroforestry

B 300 5yrs no 75pct not allow

SQ - - - - -

7 82 A 1500 15yrs no 50pct Agroforestry

B 1100 10yrs yes 50pct Agroforestry

SQ - - - - -

7 83 A 1800 10yrs no 100pct not allow

B 1100 15yrs yes 75pct not allow

SQ - - - - -

7 84 A 1800 15yrs no 100pct not allow

B 1500 7yrs yes 100pct Agroforestry

SQ - - - - -
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Block#8 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

8 85 A 300 15yrs no 75pct Agroforestry

B 1500 5yrs yes 100pct Agroforestry

SQ - - - - -

8 86 A 300 15yrs yes 75pct not allow

B 1800 15yrs no 100pct not allow

SQ - - - - -

8 87 A 650 3yrs no 100pct not allow

B 650 5yrs no 100pct Agroforestry

SQ - - - - -

8 88 A 650 3yrs yes 100pct Agroforestry

B 1100 7yrs no 50pct not allow

SQ - - - - -

8 89 A 1100 5yrs yes 100pct Agroforestry

B 300 5yrs yes 50pct Agroforestry

SQ - - - - -

8 90 A 1100 7yrs yes 50pct not allow

B 1500 7yrs no 75pct not allow

SQ - - - - -

8 91 A 1100 10yrs no 50pct not allow

B 650 10yrs yes 50pct Agroforestry

SQ - - - - -

8 92 A 1500 7yrs no 50pct not allow

B 1100 3yrs yes 50pct not allow

SQ - - - - -

8 93 A 1500 10yrs yes 100pct Agroforestry

B 650 15yrs yes 75pct Agroforestry

SQ - - - - -

8 94 A 1800 5yrs no 75pct Agroforestry

B 1800 7yrs yes 50pct Agroforestry

SQ - - - - -

8 95 A 1800 5yrs no 50pct Agroforestry

B 300 3yrs no 100pct not allow

SQ - - - - -

8 96 A 1800 15yrs yes 75pct not allow

B 300 10yrs no 75pct not allow

SQ - - - - -
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Block#9 

 

 

 

 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

9 97 A 300 7yrs no 100pct Agroforestry

B 1800 3yrs yes 75pct not allow

SQ - - - - -

9 98 A 300 10yrs yes 75pct not allow

B 1100 10yrs no 100pct not allow

SQ - - - - -

9 99 A 650 3yrs yes 75pct Agroforestry

B 1100 5yrs no 50pct Agroforestry

SQ - - - - -

9 100 A 650 5yrs yes 50pct not allow

B 1500 5yrs yes 75pct not allow

SQ - - - - -

9 101 A 650 7yrs no 50pct Agroforestry

B 300 5yrs yes 75pct Agroforestry

SQ - - - - -

9 102 A 1100 10yrs no 75pct Agroforestry

B 1800 7yrs no 75pct not allow

SQ - - - - -

9 103 A 1100 15yrs no 50pct not allow

B 300 15yrs yes 100pct Agroforestry

SQ - - - - -

9 104 A 1100 15yrs yes 50pct not allow

B 650 10yrs yes 50pct not allow

SQ - - - - -

9 105 A 1500 5yrs no 100pct Agroforestry

B 650 15yrs no 75pct not allow

SQ - - - - -

9 106 A 1500 7yrs yes 100pct not allow

B 1100 7yrs yes 100pct Agroforestry

SQ - - - - -

9 107 A 1800 3yrs yes 50pct not allow

B 1800 15yrs no 100pct Agroforestry

SQ - - - - -

9 108 A 1800 3yrs no 75pct not allow

B 1500 3yrs no 50pct Agroforestry

SQ - - - - -
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Block#10 

 

 

 

 

 

Block Set Option Compensation Length of 

Contract

Training & 

Advisory

Land 

Enrolled

Flexibility for 

Agricultural Activity

10 109 A 300 3yrs yes 50pct not allow

B 300 3yrs yes 75pct Agroforestry

SQ - - - - -

10 110 A 300 5yrs yes 50pct Agroforestry

B 650 3yrs no 100pct Agroforestry

SQ - - - - -

10 111 A 300 10yrs no 100pct Agroforestry

B 1500 5yrs no 50pct not allow

SQ - - - - -

10 112 A 650 3yrs no 75pct Agroforestry

B 1800 10yrs yes 75pct Agroforestry

SQ - - - - -

10 113 A 650 7yrs yes 50pct Agroforestry

B 1100 15yrs yes 100pct not allow

SQ - - - - -

10 114 A 1100 3yrs no 100pct not allow

B 1800 5yrs yes 100pct not allow

SQ - - - - -

10 115 A 1100 5yrs no 100pct not allow

B 300 10yrs no 75pct not allow

SQ - - - - -

10 116 A 1100 15yrs no 75pct Agroforestry

B 300 15yrs no 50pct Agroforestry

SQ - - - - -

10 117 A 1500 10yrs yes 75pct Agroforestry

B 1500 7yrs no 100pct Agroforestry

SQ - - - - -

10 118 A 1500 15yrs yes 100pct not allow

B 1100 3yrs no 75pct not allow

SQ - - - - -

10 119 A 1800 7yrs yes 100pct Agroforestry

B 650 7yrs yes 50pct not allow

SQ - - - - -

10 120 A 1800 7yrs no 50pct not allow

B 1100 5yrs yes 50pct Agroforestry

SQ - - - - -



 

Appendix E 

 

Second Pretesting Questionnaire for the Study of Landowners’ 

Preferences for a Hypothetical PES Program 
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Familiarity Set
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Rationality Set

 

 

 



192 

 

 



193 

 

 



194 

 

 



195 

 

 



196 

 

 



197 

 

 



198 

 

 



199 

 

 

 

 



200 

 

 



201 

 

 

 

 

 



202 

 

 

NOTE: A total of 16 choice sets are separated into two blocks (eight choice sets per 

block). Each questionnaire contains only one block of eight choice sets. The eight 

choice sets presented above is Block#1. The same format is applied for all choice sets. 

Only the levels of attributes specified in both options (A & B) vary in accordance 

with the experimental design. Below tables are summary of all choice sets used in the 

survey. 

 

 

 

Block Set

Compensation

(THB/Rai/Year)

Length of 

Contract

(Years)

Training for 

Second Source 

of Income 

Flexibility in the 

Amount of Land 

Enrolled

Flexibility in 

Agricultural 

Activity Allowed

1 1 400 3 Not provided Flexible Not allowed

800 5 Provided Not flexible Allowed

1 2 200 5 Not provided Not flexible Allowed

600 3 Provided Flexible Not allowed

1 3 200 3 Provided Flexible Allowed

400 7 Not provided Not flexible Not allowed

1 4 400 7 Provided Flexible Allowed

800 3 Not provided Not flexible Not allowed

1 5 200 9 Provided Not flexible Not allowed

800 7 Not provided Flexible Allowed

1 6 400 9 Provided Not flexible Not allowed

600 5 Not provided Flexible Allowed

1 7 200 5 Not provided Flexible Not allowed

600 9 Provided Not flexible Allowed

1 8 600 7 Provided Not flexible Allowed

800 9 Not provided Flexible Not allowed

Block Set

Compensation

(THB/Rai/Year)

Length of 

Contract

(Years)

Training for 

Second Source 

of Income 

Flexibility in the 

Amount of Land 

Enrolled

Flexibility in 

Agricultural 

Activity Allowed

2 1 200 3 Not provided Not flexible Allowed

800 5 Provided Flexible Not allowed

2 2 200 7 Provided Flexible Not allowed

600 3 Not provided Not flexible Allowed

2 3 200 9 Not provided Flexible Allowed

800 3 Provided Not flexible Not allowed

2 4 400 5 Not provided Not flexible Not allowed

800 9 Provided Flexible Allowed

2 5 400 3 Provided Flexible Allowed

600 9 Not provided Not flexible Not allowed

2 6 600 5 Provided Flexible Not allowed

800 7 Not provided Not flexible Allowed

2 7 200 7 Provided Not flexible Not allowed

400 9 Not provided Flexible Allowed

2 8 400 5 Provided Not flexible Allowed

600 7 Not provided Flexible Not allowed



 

Appendix F 

 

Field Survey Questionnaire for the Study of Landowners’ 

Preferences for a Hypothetical PES Program 
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Note: Each questionnaire contains only one block of eight choice sets. The following 

eight choice sets is the other block. 
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Appendix G 

 

Detail of Hypothetical Program and Scenario for the Study of 

Landowners’ Preferences for a Hypothetical PES Program 
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INTRODUCTION 

On 24 July 2014 Thai government approved a plan to expand Highway 304. The plan 

would include a construction of two tunnels and an overpass between kilometer 

markers 26 and 29 of Highway 304 to establish wildlife corridor between Khao Yai 

and Thap Lan national parks. 

 

OBJECTIVE 

To successfully establish wildlife corridor between those two national parks, buffer 

zone is deemed necessary in order to minimize the effects human activities and also 

any possible conflicts between wildlife and high-density housing area. 

 

Successfully establishment of the buffer zone (and consequently the wildlife corridor) 

is an ultimate objective of this hypothetical program. 
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STUDY SITE 

Because it is adjacent to both Thap Lan national park and wildlife corridor-to-be area, 

village no.1 is therefore considered a potential area for establishing the buffer zone. 

 

 

PROJECT SCHEME 

This hypothetical program plans to apply Payment for Environmental Services (PES) 

approach to induce cooperation from the landowners to improve environmental 

conditions on a voluntary basis. 

PES is a scheme where landowners could enter into contracts with a NGO, 

government, or other management bodies. In this scheme, landowner would receive 

annual payments for changing his current agricultural practices or activities to the 

practices or activities proposed by the program, so that they are no worse off.  

Unfortunately, the program itself is lacking of information to be a starting point! And, 

that is why this research study is necessary. 

 

 

 

 

           
 
       Designated Wildlife Corridor 

 
 
 

Potential Buffer Zone 
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DESCRIPTION OF NEW LAND USE PRACTICES PROPOSED BY THE 

PROGRAM 

Leasing the Land Program  

As Thap Lan is the last “Indochinese” fan palm forest of Thailand, reforesting this 

species of fan palm is considered of importance to wildlife habitat and overall 

ecosystem of the area. Hence, Indochinese fan palm reforestation is a primary practice 

that the program would like to apply in the area. And, as you knew already, this 

species of fan palm is very difficult to be planted by human, so letting them grow 

naturally is much preferred method. Hence, in order to meet program‟s objectives and 

effectively manage the land enrolled in the program, this hypothetical program would 

prefer to rent the land from participants. The main requirements for this practice are 

that: 

i) No cultivation or any agricultural activities allowed in the rented area, 

ii) Except program‟s monitoring activities and your daily duty for taking 

care of young fan palms, human disturbances should not be allowed 

 

Chemical-Free Farming Program  

However, as rounds of pretests show that many landowners still prefer doing 

cultivation to land lease, this hypothetical program provides you another option to be 

participating in the program – the Chemical-free farming practice. Despite the fact 

that this practice cannot help program to achieve its objective, it is considered a good 

practice to reduce chemical residual in the soil and surrounding environment. The 

main requirements for this practice option are that: 

i) In general, your normal or current practice of cultivation or any 

agricultural activities are allowed in the land enrolled, but 

ii) Chemical fertilizer using is not allowed, and 

iii) Chemical pesticide or insecticide using is not allowed. 

 

 

 



 

Appendix H 

 

Screenshots of Internet Survey for the Stated Preference Study on 

Waterfall Recreation Site Choice [in Thai] 
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