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LANDOWNERS’ PREFERENCES
FOR A PAYMENT FOR ENVIRONMENTAL SERVICES PROGRAM:
A CASE STUDY IN EAST THAILAND
Sarun Kamolthip

EXECUTIVE SUMMARY
This study aimed to design a desirable payment for environmental services (PES) program to be
implemented 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 the
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 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.

1.0 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. Consequently, extensive areas of forest had been cleared, thus
opening the way for land-hungry farmers. Although KYNP was designated as a national park in 1962, a vast
portion of its area had already been cleared even before then. Likewise, Highway 304 had been constructed
before then, which heads northeast, thus opening the way for more settlement and development. In 2005,
KYNP and TLNP were inscribed on the World Heritage List. However, Highway 304, which separates the two
national parks, has been identified as a significant threat to their conservation. 1 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 maintain the integrity of the parks, independent of the expansion of Highway 304
(Curtis and Doak 2012). In July 2014, the Thai government approved the expansion plan of Highway 304,
which comprises building a tunnel and elevating the road between the 26th- and 29th- kilometer from which
the wildlife corridor can simultaneously be established. These have not yet been established.
The project Enhancing the Economics of Biodiversity and Ecosystem Services in Thailand and
Southeast Asia (ECO-BEST) was established in 2011 by 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). The main objective of ECO-BEST is to reduce land
biodiversity loss in Southeast Asia for the benefit of local communities. This project has been deemed as a
positive step in Thailand’s efforts to enhance its biodiversity levels. One of the ultimate goals of the DNP 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 has been trying to develop a pilot project applying the PES approach in the area of
the World Heritage Dong Phayayen-Khao Yai forest complex. The aim is to induce landowners to voluntarily
adopt practices that generate higher levels of environmental services (ES) in the immediate vicinity of TLNP
in Thailand for the successful establishment of wildlife corridor.
1

KYNP and TLNP are parts of the World Heritage Dong Phayayen- KhoaYai Forest Complex (DPKY).
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Since PES works on a voluntary basis, landowners’ participation is therefore one of the key factors
for the success of a PES project. Given the core idea of PES—which is for external environmental services (ES)
beneficiaries to 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 cultivate 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 yearly 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 Subdistrict 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. Considering these facts, understanding
landowners’ preferences is, therefore, crucial in the program design.
This study focused on landowners’ preferences in PES program design that would enhance such a
program’s attractiveness to them. As the project is at its beginning phase, and the exact program is 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 the 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.

1.1

Research Objectives

The main objective of this study was to develop a good PES scheme design that would enhance the
economic attractiveness of the scheme to landowners in the study area. Specific objectives of this study
were (1) to identify the attributes of a desirable PES scheme and (2) to estimate the cost of the proposed PES
scheme.

1.2

Research Questions
The questions this study sought to answer were
1.

What attributes influence landowners’ decisions to participate in a proposed PES program?

2.

How much is the marginal willingness to accept (WTA) for each of the attributes that influences the
landowners' decisions?

3.

What would be the estimated cost of implementing a PES program designed to attract landowners'
participation?

Landowners’ Preferences for a Payment for Environmental Services Program:
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2.0 LITERATURE REVIEW
Brotherton (1989) classifies the 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 that encourage the participation of landowners rather
than investigating the effect of landowners' characteristics on their participation in a program.
These attributes are deemed of more interest to policy makers or program managers considering their
control over the attributes and levels defined in the program. To our 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 et al. 2009), which
are also based on Lancaster’s theory, are some of the methods commonly used to analyze the effects of
program attributes.
Table 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 1) or a less restrictive program could lead to a significant increase in
participation rate (Ruto and Garrod 2009; Espinosa-Goded, Barreiro-Hurle, and Ruto 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, Barreiro-Hurle, and Ruto 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 of the benefit to ES users
(Pagiola et al. 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 et al. 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 more appropriate to
improve the cost-effectiveness of a project.
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Table 1. Program attributes derived from related literature
Attributes
Contractual Attributes
Monetary incentives

Description
Amount of money paid directly to
qualified landowner

Length of the contract

Duration of the contract

Nonmonetary incentives

Indirect benefits provided by the
program (e.g., free-of-charge
technical training,
infrastructure investment, etc.)
A one-off payment paid directly
to qualified participants at the
beginning of the contract to
facilitate transition
Type of organization that will be
managing the program
Frequency of monitoring activity
conducted by the program
A one-time fine to be paid if the
participant is found in violation
of the contract

Start-up payment

Administrative organization
Monitoring frequency
Penalty
Conditionality Attributes
Allowable activity or new
land-use practice
Input required attribute
(e.g., which area of land to be
enrolled, amount of land to be
enrolled)
Output required attribute
(e.g., forest covered in the
enrolled area)

Allowable activity in accordance
with scheme prescription
Input required by the scheme

Output required by the scheme

Reference
Rolfe et al. 2004;
Porras and Hope 2005;
Peterson et al. 2007;
Ruto and Garrod 2009;
Espinosa-Goded, Barreiro-Hurle,
and Ruto 2010;
Rossi et al. 2011;
Kaczan et al. 2012
Rolfe et al. 2004;
Porras and Hope 2005;
Ruto and Garrod 2009
Porras and Hope 2005;
Espinosa-Goded, Barreiro-Hurle
and Ruto 2010
Espinosa-Goded, Barreiro-Hurle
and Ruto 2010;
Kaczan et al. 2012
Rolfe et al. 2004
Peterson et al. 2007;
Kaczan et al. 2012
Peterson et al. 2007

Ruto and Garrod 2009;
Espinosa-Goded, Barreiro-Hurle
and Ruto 2010;
Rossi et al. 2011
Ruto and Garrod 2009;
Espinosa-Goded, Barreiro-Hurle
and Ruto 2010
Porras and Hope 2005

3.0 METHODOLOGY
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 Subdistrict 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 27th and 29th kilometer of Highway 304 (DNP 2012).
The study area is also adjacent to TLNP, where the distrust between villagers and national park officials is an
issue. Figure 1 presents a detailed location of the study area.
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Highway 304

Study Area

Km. 29th
Prachinburi Province

Figure 1. Location of the study area

3.2

Preliminary Discussions

Based on a technical discussion (conducted in March 2014) among experts from the Faculty of
Forestry of Kasetsart University and ECO-BEST project representatives on how a PES program could help
establish a wildlife corridor for KYNP and TLNP, the need for a buffer zone was determined to reduce
possible disturbance of wildlife by human activity. 2 It was also realized that the current land use of cash-crop
agriculture typically applied in the study area must be stopped, and the level of human activity in the buffer
zone should be kept as low as possible. Reforestation was initially proposed as an alternative land use to
provide participants with a source of additional income from both timber and non-timber products.
This option was, however, immediately turned down by the project as it would impose additional cost on
the project, and might touch on the very sensitive issue of land appropriation. Finally, a land-lease scheme
was chosen as the preferred management option to enable the program to effectively manage the land
enrolled while meeting the target of minimizing human activity. Thus, a hypothetical scenario was created
for the study's experiment.

3.3

Experimental Design

Both contractual and conditionality attributes in this study were initially identified based on
evidence from the literature (Table 2). Refinement of program attributes and levels to be used in the choice
experiment was carried out by means of focus group discussions and rounds of pretesting surveys with the
landowners defined as potential participants of the program. Table 2 presents the attributes and levels
finally selected for the case study.

2

The general conclusions are consistent with the results of internal focus group discussions conducted by the ECO-BEST project with
representatives from various parties such as landowners, representatives of KYNP, TLNP, and another NGO.
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Table 2. Attributes and levels used in the case study
Attribute
New land-use practice
Length of the contract
Minimum amount of
land to be enrolled
Non-monetary
incentive

Monetary incentive
(THB/rai/year)

Levels
Chemical-free farming*
Leasing the land to the project
1 year; 3 years; 5 years; 7 years
50% of eligible land;*
Freely chosen, but no less than 1 rai (0.16 ha)*
Not provided;*
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
THB 300; THB 500; THB 700; THB 900***

Expected Impact
Negative
Negative
Positive
Positive

Positive

Notes: (1) * Indicates the base level for effect-coding. (2) **Rai is the conventional Thai unit of measurement for land size. 1 rai = 0.16 ha
(3) *** Paid at the end of each contractual year.

Chemical-free farming practices have increasingly been adopted by many landowners in the study
area; it reduces the use of relatively expensive chemical fertilizers/pesticides, and consequently increases
landowners’ profit. Compared with the land-leasing alternative, a less restrictive alternative like
chemical-free farming would enable the experiment to determine the impact of agricultural activity
restriction on the participation decision. As for the length of the contract, while the project actually preferred
a 10-year or longer contract, the landowners preferred as short a contract period as possible. Having a
minimum of one year and a maximum of seven years for the contract was thus proposed. The Forest
Restoration Research Unit (2006) indicated that three to five years was possibly enough for reforestation;
thus, both three- and five-year contracts were proposed as alternatives.
As for the levels of in-kind payments provided by the hypothetical program, free-of-charge
technical assistance, advisory services for chemical-free farming, and an attribute level representing the
group’s choice of in-kind payment were proposed as alternatives to the participants. 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).
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 22 x 43 or 256 combinations. The shifted
design approach (Bunch, Louviere, and Anderson 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 as shown in Figure 2.
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Figure 2. Example of a choice set used in the survey 3

3.4

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 that explained the importance and
objectives of this study was sent to all 173 landowners in the study area. 4
Respondents were questioned in face-to-face interviews with trained interviewers. Both
communication and questionnaire were conducted in Thai. All respondents signed an informed consent
form before starting the interview. The respondents received USD 14 for their participation after the
interviews. 5 They were informed and encouraged to provide their true opinions, and to try not to please the
interviewers. The interviewers were instructed to confirm the name of each respondent with the predefined

3

Being different from the traditional choice experiment, the attributes of this study were intentionally presented in between two
alternatives that reflect respondents’ comments during pretest surveys on clearly separating each alternative from the other.

4

This number 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 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.
5

The compensation amount for participation in the survey was calculated based on an 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. Although the
interview typically took less than an hour, the total length of the whole process (i.e., including travel time between their residences and
the village hall, queuing, 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.
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list of landowners invited, and asked if the respondent could really make decisions for his/her household. 6
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.
The interviews proceeded as follows. After the first section of the questionnaire, which asked for
general information on the respondent’s current land use, the interviewer presented to the respondent
supplemental information on the hypothetical program, the scenario background, and an explanation about
attributes and their levels. In an attempt to minimize any possible hypothetical bias arising from the
hypothetical nature of the stated preference method (Cummings and Taylor, 1999; List 2001; Carlsson,
Frykblom, and Lagerkvist 2005), the cheap talk script (Appendix 1) adapted from Bulte et al. (2005) was then
read out by the interviewer to the respondent. Before starting the choice experiment questions, an example
of a choice set was given to make the respondent familiar with the type and format of questions he/she was
going to face. Then, eight choice sets were presented. Figure 2 is an example choice set used in the field
survey.
Section 3 of the questionnaire consisted of follow-up questions. Some screening questions in Likertscale format were asked in order to filter out the respondents who definitely did not consider the program in
any way and would most likely introduce a protest bias. Other questions (also in Likert-scale format)
examined the reasons behind the respondent’s choices. The interview ended with socioeconomic and
agricultural practice questions in Section 5. The details of all the relevant costs of the respondent’s
cultivation practices were required to investigate the actual profit that would be considered as the actual
opportunity cost of the landowner in making his/her participation decision.

3.5

Econometric Specifications

Assume the rational, utility-maximizing (RUM) 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 Unjc = Vnjc + ∈njc, where Vnjc is a deterministic component of landowner n observed by the
researcher, and ∈njc 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, Vni + ∈ni + Vnj + ∈nj ∀I ≠ j. The probability of alternative i chosen by landowner n in choice set c
can be written as
P(i) = Prob�Vi +∈i > Vj +∈j , ∀ i ≠ j�.

Equation (1)

For simplicity, the subscript n and c is suppressed. The assumption is that ϵ is independently and
identically (IID) Type-I extreme value distributed. McFadden (1973) shows that the conditional logit
probability can be expressed as
P(i) =

eVi
V .
∑Jj = 1 e j

Equation (2)

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:

Uj = ∑Kk = 1 βk ∙ xj k + γ ∙ Y + εj .

Equation (3)

6

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.
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where:
Y
xjk

=
=
=
=
=

βk
γ
εj

the income generated from desired land use,
attribute k in the alternative j,
preference parameter associated with program attribute k,
marginal utility of income, and
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
Uoption A = β1 ∙ ptice A + β2 ∙ loc A + β3 ∙ enrol A + β4 ∙ inkind flex A
+ β4 ∙ inkind_ecot A + β4 ∙ inkind_advi A + γ ∙ cash A + εA

Equation (4)

Uoption B = β1 ∙ ptice B + β2 ∙ loc B + β3 ∙ enrol B + β4 ∙ inkind flex B
+ β4 ∙ inkindecot B + β4 ∙ inkind_advi B + γ ∙ cash B + εB

Equation (5)

Usq = αsq + εsq
where:

αsq
cash
Loc
inkindflex

=
=
=
=

inkind_ecot

=

inkind_advi

=

enrol

=

ptice

=

Equation (6)

alternative specific constant for the status quo;
annual cash payment;
length of contract;
effect code representing the nonmonetary incentive that project participants can
choose in terms of how they want it provided by the project;
effect code representing the nonmonetary incentive that project participants will
be provided free of charge, i.e., ecotourism-related job training for a second
source of income;
effect code representing the nonmonetary incentive that project participants will
be provided free of charge, i.e., technical assistance and advisory services for
agriculture;
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
effect code representing the new land-use practice and activities proposed by
the project.

For conditional logit Equation (2), the preference parameters βk and γ 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:

where:
δnj

=

LL = ∑ Nn=1 ∑ Jj=1 δnj �Vnj - ln ∑ Jj=1 eVnj �.

Equation (7)

1 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, Hensher, and Swait 2000).
Economic welfare measures can be determined by computing the value of Compensating Variation
(CV) using the following equation:
Vsq = αsq = β1 ∙ ptice + β2 ∙ loc + β3 ∙ enrol + β4 ∙ inkindflex
+ β5 ∙ inkind ecot + β6 ∙ inkind_advi + γ ∙ CV = Vwith project .
A positive CV indicates WTA to change one's land use.
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Equation (8)

4.0 RESULTS
4.1

Descriptive Statistics

Of the 173 total landowners invited, 88 landowners participated (a 51% response rate).
Four uninvited landowners showed up at the event, and thus were additionally interviewed. In total,
92 questionnaires (53% of total landowners) were completed. 7 However, the samples used in the estimation
were confined to the respondents whose land was more than or equal to 1 rai. This left a total of 91 final
sample landowners.
Table 3 presents a summary of the socioeconomic 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 nonfarm income and low
proportion of farm income indicates a bleak future for agriculture in the study area.
Table 3. Summary of socioeconomic statistics of the final sample
Description
Age (years)
Sex (proportion female)
Number of members in household
Farm size (hectares)
Perceived on-farm annual profit (USD)a
Perceived on-farm annual profit per hectare (USD)a
Objective on-farm annual profit (USD)b
Objective on-farm annual profit per hectare (USD)b
Historically-adjusted objective on-farm annual profit (USD)c
Historically-adjusted objective on-farm annual profit per hectare (USD)c
Nonfarm annual income (USD)d
Proportion of on-farm annual income to total annual income (%)d

Mean
57.00
0.57
3.00
1.88
421.37
318.86
146.95
156.70
–44.24
44.20
4,427.00
0.15

Std. Dev.
13.00
–
2.00
1.69
523.24
514.47
1142.21
863.80
1180.39
870.67
5,337.00
0.20

Notes: (1) Unless otherwise specified, all calculations were based on a total of 91 final samples. (2) The exchange rate of THB 31.77 per
USD 1 was applied. (3) a On-farm annual profit as perceived by the landowner. (4) b On-farm annual profit was calculated based on the
researcher’s calculations using reported output, selling price, and detailed farming expenses. (5) c 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 downward using the average output per unit of land in 2014 as a proxy. (6) d Calculated based on 71 respondents
who provided complete household income information.

Table 4 presents the detailed land-use characteristics and practices of the final set of respondents.
The highest proportion of land use was for rent, which indicates 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.
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 farmers.
About 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 farm
household's personal consumption only. The sampled plots totaled 165 ha, representing 41% of the total
agricultural area available in the study area. 8 Considering this and considering 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.
7F

7 Their eligibilities were confirmed with the Deputy Head of the village to ensure their representativeness.
8 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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Table 4. Summary land use structure of the final sample
Land use
For rent*
Cassava
Maize
Banana
Other fruits (e.g., mangosteen, pomelo, rambutan, marian plum, etc.)
Rice (both in-season and off-season)
Other crops (e.g., basil, rough giant bamboo, sachainchi, etc.)
Eucalyptus
Non-use
Total

Total Plot Size (ha)
66.84
38.20
1.28
5.00
11.84
6.16
9.08
8.64
2.80
164.56

Proportion
0.406
0.232
0.008
0.030
0.072
0.037
0.055
0.053
0.017
1.000

Note: * Since the irrigation system was not yet 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.

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 5.
Except for the alternative specific constant for the status quo (ASCSQ), 9 the free-to-choose in-kind
benefit, and the ecotourism-related job training in-kind benefit, all other attributes were significant in
Model 1. 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 which the respondents cited that they wanted to
cultivate and manage the enrolled land together with the project rather than letting the project freely
manage the enrolled land.
Table 5. Base models estimation results
Attribute
PTICE
LOC
ENROL
INKIND_FLEX
INKIND_ECOT
INKIND_ADVI
CASH
ASCSQ
Interaction
ASCSQ x AGE
ASCSQ x % CASSAVA
ASCSQ x NON-LAND USER
ASCSQ x SUCCESSOR
Samples, N
Choice observation
Log-likelihood

Model 1
Coefficient
–0.32764***
–0.12905***
0.17243***
–0.04179
0.16088
0.23074**
0.00424***
0.00725
–
–
–
–

Std. Error
0.05296
0.02809
0.05222
0.10054
0.10178
0.09976
0.00138
0.19884
–
–
–
–

78
624
–640.66343

Model 2
Coefficient
–0.32516***
–0.12759***
0.17396***
–0.03083
0.17036*
0.21116**
0.00430***
–1.32320**
0.02764***
0.57151**
0.50208*
0.31001***

Std. Error
0.05293
0.02807
0.05227
0.10128
0.10253
0.09990
0.00140
0.54355
0.00749
0.23220
0.26464
0.09769

78
624
–626.20289

Note: ***, **, * indicate figures that are significant at the 99%, 95%, and 90% confidence levels.

9 ASCSQ is the utility (or disutility) that 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.
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The length of the contract adversely impacted the landowners' enrollment decision. Landowners,
on the 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' socioeconomic 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). 10
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 growing cassava, and the dummy variables representing non-land users and
successors were significant to landowners' decision making. All variables adversely affected the participation
decision and influenced the landowners to continue with their current land use. Table 6 presents the
marginal WTA estimates from Model 2, calculated using the Delta method (Greene 2003). Except for the freeto-choose and ecotourism-related job training in-kind benefits, the WTA estimates were significant for all
attributes. On the 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. 11
Table 6. Marginal willingness to accept (WTA) for attributes
Attribute
PTICE
LOC
ENROL
INKIND_FLEX
INKIND_ECOT
INKIND_ADVI

Considered Level

Base Level a

Renting out the land
For yearly increment
50% of eligible land
Not provided
Not provided
Not provided

Chemical-free farming
–
Freely chosen
Provided
Provided
Provided

Model 2
WTA
Std. Error
75.6629***
26.92761
29.6892***
10.53850
40.4783**
18.08542
–7.1746
23.63834
39.6410
25.63010
49.1349*
27.23044

Notes: (1) ***, **, * indicate figures that are significant at the 99%, 95%, and 90% confidence levels. (2) a Base level for the calculation of
WTA estimates only. See Table 2 for base levels for effect-coding of the attributes.

4.3

Issues of Concern in the Choice Experiment

The respondents’ trade-off among attributes is significant to 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).

10 Many landowner characteristics have been explored as interaction terms with the ASCSQ. Using log-likelihood ratio testing,
additional characteristics statistically significantly improve the model.
11 To be strictly accurate, in terms of rankings, it was only comparable for PTICE and ENROL parameters; both of them were measured in
the same unit of two-level effect codes. As for the INKIND and LOC parameters, it would not be theoretically correct if we compared
them directly with the two-level effect coded parameters since they were measured in different units (i.e., three-level effect code and
quantitative units, respectively).
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A very simple examination of answers of each respondent in the eight choice sets was first
conducted by observing whether 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. 12
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 recoded samples and the other unchanged samples (i.e., the sample size remained
unchanged).
Table 7 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 Accounted for Ignored Attributes Model, marginal WTA estimates were
then calculated using the Delta method (Greene 2003) in order to compare the WTAs for various attributes
between the two models. 13

Table 7. Estimation results accounting for ignored attributes
Model 2

Attribute
PTICE
LOC
ENROL
INKIND_FLEX
INKIND_ECOT
INKIND_ADVI
CASH
ASCSQ
Interaction
ASCSQ x AGE
ASCSQ x % CASSAVA
ASCSQ x NON-LAND USER
ASCSQ x SUCCESSOR
Samples, N
Choice observation
Log-likelihood

Coefficient
–0.32516***
–0.12759***
0.17396***
–0.03083
0.17036*
0.21116**
0.00430***
–1.32320**

Std. Error
0.05293
0.02807
0.05227
0.10128
0.10253
0.09990
0.00140
0.54355

0.02764***
0.57151**
0.50208*
0.31001***

0.00749
0.23220
0.26464
0.09769

78
624
–640.66343

Accounted for Ignored Attributes
Model
Coefficient
Std. Error
–0.32957***
0.05301
–0.14406***
0.02854
0.17853***
0.05361
–0.03326
0.10321
0.17129
0.10457
0.20769**
0.10319
0.00335**
0.00136
–1.48937***
0.53286
0.02753***
0.56712**
0.49794*
0.30890***

0.00750
0.23255
0.26510
0.09779

78
624
–625.20386

Note: ***, **, * indicate 99%, 95%, and 90% confidence levels.

12 Since the new land-use practice had only two levels, this was done by simply rearranging the choice set to have a labeled-like format,
and then seeing if all the choices of each respondent were the same.
13 Since the marginal WTA is the ratio between the attribute parameter and marginal utility of income (cash parameter), the scale
parameters confounded in both parameters are cancelled out.
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Meanwhile, Table 8 presents the marginal WTA measures when ignored attributes were taken into
account. Except for the nonmonetary 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. Our findings, to some certain extent, support the
conclusion of Carlsson, Kataria and Lampi (2010), which stated that that ignoring non-attended attributes
are likely to affect welfare estimates.
Further investigation of the possible effects of socioeconomic 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 socioeconomic characteristics in the respondents’ decision making. 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. 14,15 The LCM suits this method of
analysis well since it is assumed that socioeconomic characteristics (e.g., landlord, farmer, etc.) as well as
latent general attitudes and perceptions influence segment membership. 16 The LCM model tries to classify
people into different groups (Swait 1994). This assumption is admittedly extreme and least likely to be true
as it is based solely on assumptions that might not absolutely reflect the 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. 17 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.
Table 8. Marginal willingness to accept (WTA) accounting for ignored attributes
Attribute
PTICE
LOC
ENROL
INKIND_FLEX
INKIND_ECOT
INKIND_ADVI

Model 2
WTA
75.6629***
29.6892***
40.4783**
–7.1746
39.6410
49.1349*

Std. Error
26.92761
10.53850
18.08542
23.63834
25.63010
27.23044

Accounted for Ignored
Attributes Model
WTA
Std. Error
98.2899**
42.21551
42.9652**
17.45708
53.2426*
27.36967
–9.9200
30.99411
51.0845
35.42327
61.9396
38.45834

Difference
29.91%
44.72%
31.53%
38.27%
28.87%
26.06%

Notes: (1) ***, **, * indicate 99%, 95%, and 90% confidence levels. (2) The same considered levels and base levels in calculating the WTAs
as Table 6 apply.

14 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.
15 Suitable follow-up question formats to investigate ignored attributes were actually tested in the pretested 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. All the respondents
always indicated that all attributes were of significance in their decisions.
16 The LCM model tries to classify people into different groups.
17 The “farmer (landlord)” characteristic was classified by the proportion of land used for cultivation (rented out) (1 = more than or
equal to 50% of the total land held; 0 otherwise).
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5.0 DISCUSSION
5.1

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 eco-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 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
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. 18

5.2

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. 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 in order to investigate whether 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 9 presents all the results. All models were compared with base Model 2 (see Table 5) using the loglikelihood 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 the 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 result was consistent with Pagiola, Arcenas, and Platais (2005).
Although the outcomes of opportunity cost studies are sensitive to the method selected and to 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 thus a direct study of the minimum WTA
using nonmarket valuation techniques or the reverse auction method are probably better choices.

18 Some landowners admitted that the DNP trying to co-opt the villagers' land into the TLNP had actually not happened for almost
40 years since the TLNP was established as a national park.
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0.00744
0.23448
0.26734
0.09821
0.00017

0.03117***
0.52656**
0.59764**
0.32466***
0.00056***
78
624
–620.81125

Standard Error
0.05305
0.02822
0.05231
0.10128
0.10267
0.10050
0.00139
0.54691

Coefficient
–0.32736***
–0.12934***
0.17348***
–0.03598
0.16548
0.22262**
0.00430***
–1.62974***

Perceived On-Farm Profits per Hectare

Note: ***, **, * indicate figures that are significant at 99%, 95%, and 90% confidence levels.

PTICE
LOC
ENROL
INKIND_FLEX
INKIND_ECOT
INKIND_ADVI
CASH
ASCSQ
Interaction
ASCSQ x AGE
ASCSQ x % CASSAVA
ASCSQ x NON-LAND USER
ASCSQ x SUCCESSOR
ASCSQ x Opp. Cost
Samples, N
Choice observations
Log-likelihood

Attribute

Table 9. On-farm profit estimation results

0.00757
0.23558
0.26468
0.09807
0.9739D-4

Standard Error
0.05294
0.02808
0.05227
0.10128
0.10254
0.09996
0.00139
0.54789

78
624
–626.18194

0.02742***
0.56322**
0.50061*
0.30825***
–0.19954D-4

Coefficient
–0.32526***
–0.12766***
0.17392***
–0.03114
0.17007*
0.21177**
0.00430***
–1.30937**

Objective On-Farm Profits per Hectare

78
624
–626.15945

0.02730***
0.57539**
0.50019*
0.30829***
–0.28461D-4

0.00758
0.23249
0.26466
0.09788
0.9645D-4

Historically-Adjusted Objective On-Farm
Profits per Hectare
Coefficient
Standard Error
–0.32530***
0.05294
–0.12769***
0.02808
0.17390***
0.05227
–0.03125
0.10128
0.16997*
0.10254
0.21199**
0.09996
0.00430***
0.00139
–1.30201**
0.54851

5.3

Role of Socioeconomic and Farming Characteristics

In addition to the per hectare profitability of the land, Pagiola, Arcenas, and Platais (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 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.

5.4

The Effect of In-Kind Benefits

Minimum WTA estimates were calculated using the Delta method by Greene (2003) based on the
estimation results of Model 2 (see Table 5) for some combinations of program attributes (Table 10).
As expected, the WTA estimates for chemical-free farming programs were all lower than those of the land
leasing programs. The negative WTA estimates for chemical-free farming scenarios were not unexpected
considering that the landowners’ current agricultural practices involved the 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 a 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 10) was close to the actual land rental fees of THB 600 per rai (or USD 118 per hectare).
Table 10. WTA estimates (per hectare, per year) for some combinations of program attributes
Advisory
Services

Minimum Land
Enrolled

No

Free

Yes

Free

3

No

50%

4

Yes

50%

5

No

Free

Yes

Free

7

No

50%

8

Yes

50%

No.

Length
of Contract

1
2
1 year

6
5 years

Chemical-free farming
(USD)
–42.95130
(63.84249)
–141.22100
(88.95213)
38.00530
(46.69162)
–60.26440
(67.00711)
75.80540*
(39.89084)
–22.46440
(58.22656)
156.76200***
(37.18413)
58.49220
(40.68095)

Land Leasing
(USD)
108.37500***
(39.18639)
10.10490
(50.08713)
189.33100***
(47.56498)
91.06150**
(41.33765)
227.13100***
(49.13116)
128.86100***
(36.73490)
308.08800***
(69.48281)
209.81800***
(47.29345)

Notes: (1) Assuming no ecotourism-related job training is provided. (2) ***, **, * indicate figures that are significant at the 99%, 95%, and
90% confidence levels. (3) Standard errors are presented in parenthesis.
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Suppose that the project needs to maximize the preserved area and minimize human activity to
support the establishment of wildlife corridor, then 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. 19 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 10). 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 10). 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 as above).
Perhaps, if trust between the participants and the project management could be established, then 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 10). 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 paribus, then 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 analyses
must be conducted to ensure that the environmental benefits are higher than the total costs of the PES
project.

6.0 CONCLUSIONS AND RECOMMENDATIONS
6.1

Conclusions

This study aimed to develop a desirable design of a future PES program to be implemented at
Village No. 1 of the Bu Pram subdistrict in Prachinburi province in Eastern Thailand. In doing so, landowners'
preferences on program factors were both identified and quantified using the economic nonmarket
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 the 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 the landowner factors that influences participation decision was not the
primary objective, this study investigated the effects of the landowners' socioeconomic 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.
In terms of a desirable PES program from the landowners' perspective, the results of this study
suggest that landowners, on the average, would prefer a PES program with the following characteristics:
(1) they are allowed to cultivate their enrolled land, (2) flexible amount of land to be enrolled in the program,
(3) short contract, and (4) in-kind benefits are additionally provided.
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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.

6.2

Recommendations

Policy makers or PES program managers could consider the following recommendations in order to
enhance the effectiveness of a PES project:
First, the results from this preference study of landowners on program attributes and WTA estimates
show that policy makers or program managers have to trade off the use of practices that generate higher
levels of environmental benefits for a lower participation rate. In order to do this, a comprehensive
cost-benefit analysis must be conducted.
Second, since the study shows that landowners base their decision making on their perceived
on-farm profits, using objective opportunity costs in designing PES payment levels may not match decision
behavior.
Third, it is highly recommended for future PES programs to provide in-kind benefits in addition to
the direct monetary incentives. This study empirically shows that in-kind benefits play a very significant role
in motivating landowners to participate in a PES program.
Lastly, distrust between landowners and national park officials was observed as a critical obstacle to
participation in the PES program in this particular study area (and, probably also in other areas with similar
circumstances). This distrust issue presents a big challenge and should perhaps be the first priority for the
policy maker or program manager to address before getting the project started. Although it does not
directly relate to the PES program design, it is of great significance to the success of the program.

19

Economy and Environment Program for Southeast Asia

LITERATURE CITED
Arifin, B.; B.M. Swallow; S. Suyanto; and R.D. Coe. 2009. A conjoint analysis of farmer preferences for
community forestry contracts in the Sumber Jaya Watershed, Indonesia. Ecological Economics. 68(7):
2040–2050.
Ben-Akiva, M. and S.R. Lerman. 1985. Discrete choice analysis: Theory and application to travel demand.
MIT Press. Cambridge, MA, USA.
Brotherton, I. 1989. Farmer participation in voluntary land diversion schemes: Some observations from
theory. Journal of Rural Studies. 5(3): 299–304.
Bulte, E.; S. Gerking; J.A. List; and A. de Zeeuw. 2005. The effect of varying the causes of environmental
problems on stated values: Evidence from a field study. Journal of Environmental Economics and
Management. 49(2): 330–342.
Bunch, D.S.; J.J. Louviere; and D.A. Anderson. 1996. A comparison of experimental design strategies for
choice-based conjoint analysis with generic-attribute multinomial logit models. Working Paper.
University of California, Davis, Graduate School of Management.
Carlsson, F.; P. Frykblom; and C.J. Lagerkvist. 2005. Using cheap talk as a test of validity in choice
experiments. Economics Letters. 89(2): 147–152.
Carlsson, F.; M. Kataria; and E. Lampi. 2010. Dealing with ignored attributes in choice experiments on
valuation of Sweden’s environmental quality objectives. Environmental and Resource Economics.
47(1): 65–89.
Cummings, R.G. and L.O. Taylor. 1999. Unbiased value estimates for environmental goods: A cheap talk
design for the contingent valuation method. American Economic Review. 89(3): 649–665.
Curtis, T. and N. Doak. 2012. Report on the mission to Dong Phayayen-Khao Yai Forest Complex, Thailand
from 28th February to 6th March, 2012. 36th Session of the World Heritage Committee, UNESCO.
DeShazo, J.R. and G. Fermo. 2002. Designing choice sets for stated preference methods: The effects of
complexity on choice consistency. Journal of Environmental Economics and Management. 44(1): 123–
143.
DNP (Department of National Parks, Wildlife and Plant Conservation). 2012. Biodiversity, abundance, and
habitat suitability of the wildlife in habitat corridor between Khao Yai National Park and Thap Lan
National Park. DNP, Wildlife Research Division, Bangkok.
Engel, S.; S. Pagiola; and S. Wunder. 2008. Designing payments for environmental services in theory and
practice: An overview of the issues. Ecological Economics. 65(4): 663–674.
Espinosa-Goded, M.; J. Barreiro-Hurle; and E. Ruto. 2010. What do farmers want from agri-environmental
scheme design? A choice experiment approach. Journal of Agricultural Economics. 61(2): 259–273.
Forest Restoration Research Unit. 2006. How to plant a forest: The principles and practice of restoring
tropical forest. (Biology Department, Chiangmai University) Retrieved April 18, 2014, from
http://www.forru.org/extra/forru/PDF_Files/htpafbook/HTPAFThbook.pdf (in Thai)
Greene, W. 2003. Econometric analysis. Prentice-Hall, London, England.
Haab, T.C. and K.E. McConnell. 2002. Valuing environmental and natural resources: The econometrics of
non-market valuation. Edward Elgar Publishing, Inc., Massachusetts, USA.
Hanemann, W.M. 1991. Willingness to pay and willingness to accept: How much can they differ.
American Economic Review. 81(3): 635–647.

Landowners’ Preference for a Payment for Environmental Services Program:
A Case Study in East Thailand

20

Kaczan, D.; B. Swallow; W.L. Adamowicz; and H. Vihemäki. 2012. Designing an incentive programme to
reduce on-farm deforestation in the East Usambara Mountains, Tanzania. ICRAF Working Paper
No. 145. World Agroforestry Centre, Nairobi.
Kosoy, N.; M. Martinez-Tuna; R. Muradian; and J. Martinez-Alier. 2007. Payments for environmental services in
watersheds: Insights from a comparative study of three cases in Central America. Ecological
Economics. 61(2): 446–455.
Kuhfeld, W. 2010. Marketing research methods in SAS: Experimental design, choice, conjoint, and graphical
techniques. Retrieved October 7, 2014, from https://support.sas.com/techsup/technote/mr2010. pdf
Lancaster, K. J. 1966. A new approach to consumer theory. Journal of Political Economy. 74: 132–157.
List, J.A. 2001. Do explicit warnings eliminate the hypothetical bias in elicitation procedures? Evidence from
the field auctions for sportscards. American Economic Review. 91(5): 1498–1507.
Louviere, J.J.; D.A. Hensher; and J.D. Swait. 2000. Stated choice methods: Analysis and application.
Cambridge University Press, New York, USA.
McFadden, D. 1973. Conditional logit analysis of qualitative choice behavior. P. Zarembka (ed.) In Frontiers in
econometrics. Academic Press, New York, USA.105–142.
Pagiola, S.; A. Arcenas; and G. Platais. 2005. Can payments for environmental services help reduce poverty?
An exploration of the issues and the evidence to date from Latin America. World Development.
33(2): 237–253.
Pagiola, S.; E. Ramírez; J. Gobbic; C. de Haan; M. Ibrahim; E. Murgueitio; and J.P. Ruíz. 2007. Paying for the
environmental services of silvopastoral practices in Nicaragu. Ecological Economics. 64: 374–385.
Peterson, J.M.; J.A. Fox; J.C. Leatherman; and C.M. Smith. 2007. Choice experiments to assess farmers'
willingness to participate in a water quality trading market. Presented at the 2007 Annual Meeting,
July 29–August 1, 2007, Portland, Oregon TN 9726. American Agricultural Economics Association.
Porras, I. and R. Hope. 2005. Using stated choice methods in the design of payments for environmental
services schemes. Retrieved February 9, 2007. http://www.cluwrr.ncl.ac.uk/related_documents/
costa_rica/reports/R8174-Conjoint-Porras.pdf
Rolfe, J.; K. Alam; J. Windle; and S. Whitten. 2004. Designing the choice modelling survey instrument for
establishing riparian buffers in the Fitzroy basin. Establishing the Potential for Offset Trading in the
Lower Fitzroy River Research Report No. 3. Central Queensland University, Australia.
Rossi, F.J.; R.C. Douglas; J.R.R. Alavalapati; and J.T. Nowak. 2011. Assessing landowner preferences for forest
management practices to prevent the Southern Pine Beetle: An attribute-based choice experiment
approach. Forest Policy and Economics. 13(4): 234–241.
Ruto, E. and G. Garrod. 2009. Investigating farmers’ preferences for the design of agri-environment schemes:
A choice experiment approach. Journal of Environmental Planning and Management. 52(5): 631–647.
Siebert, R.; M. Toogood; and A. Knierim. 2006. Factors affecting european farmers’ participation in
biodiversity policies. Sociologia Ruralis. 46(4): 318–340.
Swait, J. 1994. A structural equation model of latent segmentation and product choice for cross-sectional
revealed preference choice data. Journal of Retailing and Consumer Services. 1(2): 77–89.
Wunder, S. 2005. Payment for environmental services: Some bolts and nuts. CIFOR Occasional Paper No. 42,
CIFOR, Bogor, Indonesia.

21

Economy and Environment Program for Southeast Asia

APPENDIX 1. CHEAP TALK SCRIPT
Hypothetical bias is the main problem of stated preference methods. The cheap talk script
suggested by Cummings and Taylor (1999) is used to minimize such bias. The following script, adapted from
Bulte et al. (2005), was read by the interviewer to the respondent.
“Before we start, I want to talk to you about a problem that we have in studies like
this one.
As I told you, this is a hypothetical question. You won’t actually get the money
and change your land use when you choose to participate in this program. In general,
people experience difficulties answering hypothetical questions. People typically demand
for too much money or too little money than they normally get from their actual land use.
One reason why people might be tempted to act like that is as follows. When we
make our choices in a hypothetical experiment, we make our best guess of which option
we like the most. But, when the situation is real, and we would actually get the money if we
accept it, we think in a different way: we choose a way that takes into account the amount
of money we would normally get from our current land use.
When answering the question below, try to imagine whether you are really willing
to accept this amount for the proposed new land use practice and strictly adhere to the
program's terms and conditions shown in your chosen option.”
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