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Abstract 

This study assessed US residents’ willingness to pay (WTP) to restore degraded tropical rainforest watersheds 
using predictors from the theory of planned behavior (TPB) in an experimental approach. Responses from a 
random sample of over 1000 US respondents were analyzed using a logistic regression with willingness to pay as 
the intended behavior predicted by attitudes, subjective norms, perceived behavioral control, and complementary 
explanatory variables. Subjective norm was the strongest of all the variables and the strongest TPB predictor of 
WTP. Other statistically significant variables predicting WTP included direct experience with the resource and 
support for environmental groups. Age, gender and education also significantly predicted WTP. Overall, 22 
percent of respondents were willing to make an annual monetary contribution ranging from US$ 30.00 to 
US$ 150.00 through increase in income tax for five years. The economic value for the restored tropical rainforest 
watershed was estimated at US$ 146.32 per household per year. 

Keywords: theory of planned behavior, willingness to pay, tropical rainforest watershed, ecological restoration, 
payment for ecosystem services 

1. Introduction 

Tropical rainforests provide a multitude of ecosystem services that substantially contribute to human well-being 
(Millennium Ecosystem Assessment, 2005). Tropical rainforests offer fundamental ecological functions at 
multiple ecological scales ranging from impacts to global carbon cycles to local rainfall regimes (Houghton, 
2012; Wunder, 2001).Tropical rainforests are a major reservoir of genetic diversity of plant and animals although 
covering only about 7% of the earth’s land surface (Food and Agriculture Organization, 2015; Jonathan, 
Onyekwelu, Reinhard, & Bernd, 2007). Despite their importance, tropical rainforests continue to be converted to 
other land uses. According to the Food and Agriculture Organization (2015), per capita area of tropical forests 
has declined from 0.8 ha to 0.6 ha from 1990 to 2015.  

Payments for forest conservation, among the growing array of payments for ecosystem service (PES) schemes, 
aim to motivate a change in forest owner behavior by internalizing non-market benefits that forests provide 
through conditional financial compensation (Engel, 2008; Jack, 2008; Wunder, 2005, 2015; Obeng, Aguilar, & 
Mccann, 2018). As a financial mechanism, PES drive attitudinal change by rewarding forgone opportunity costs 
associated with ecosystem preservation (Moreno-Sanchez, Maldonado, Wunder, &Borda-Almanza, 2012; Obeng, 
Aguilar & McCann, 2018).PES mechanisms offer a direct link between beneficiaries of ecosystem services and 
providers of such services. Increasing awareness of the global consequences of local tropical forest deterioration 
has opened the door for new initiatives where local tropical conservation compensated by distant 
co-beneficiaries as illustrated by the establishment of the United Nations’ Initiative on Reducing Emissions from 
Deforestation and Forest Degradation, plus, conservation, sustainable management of forests and enhancement 
of forest carbon stocks (UN-REDD+) and Clean Development Mechanism (CDM) projects (Bond et al., 2009; 
United Nations Framework Convention on Climate Change (UNFCC), 2007; McAfee, 2012). To-date 
application of payments for forest conservation programs have shown potential to reduce deforestation and 
prevent forest degradation, particularly the extirpation of timber-value species (e.g., Alix-Garcia, Shapiro & Sims, 
2012; Mohebalian, & Aguilar, 2015, 2018; Robalino, & Pfaff, 2013). 
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Watersheds constitute some of the most commonly-targeted ecosystems by PES programs (Lin, 2014). 
Watersheds play an elemental role in water purification, provision and maintenance of suitable habitat for diverse 
aquatic and terrestrial species, while buffering against floods, droughts, and erosion (Calder & Aylward, 2006; 
Calder, Smyle & Aylward,2007).Multiple watershed PES schemes have been implemented and new ones 
continue to emerge as evidence strongly supports the cost-effectiveness of this conservation mechanism 
(Chichilnisky & Heal, 1998; Ernst, 2004; Hack, Kosmus, Kräuter & Somarriba, 2013; Kreye, Adams & 
Escobedo, 2014; Postel& Thompson, 2005; Stubbs, 2014, Obeng et al., 2018).Past research has elicited the value 
derived through voluntary payments to enhance water quality and wildlife habitat conditions among direct users 
(Lin, 2014; Moreno-Sanchez, et al.,2012; Mueller, 2014) but has neglected other indirect and non-use values. 
Distant beneficiaries of ecosystem services e.g. in the US, may likely be willing to participate in a PES program 
and pay landowners of tropical rainforests motivated by existence, bequest and option values (Obeng et al., 
2018).  

In this study, we aimed to assess predictors of willingness to pay (WTP) to restore a degraded tropical rainforest 
watershed. WTP constitutes a behavioral intention that can be explained by decision-makers’ psycho-social 
conditions such as attitudes, values, beliefs and norms (Clark, Kotchen, & Moore, 2003; Obeng &Aguilar, 2018; 
Kang, Stein, Heo& Lee, 2012; Ryan & Spash, 2010). The Theory of Planned Behavior (TPB) offers an analytical 
framework to help explain how specific behaviors are influenced by the value an individual place on the 
behavior, the ease with which it can be performed, the views of significant others, as well as the perception that 
the behavior remains within the individual’s control(Ajzen, 1989, 1991; Ryan &Carr, 2010). We focused on WTP 
for the restoration of tropical forest watersheds among US residents because of multi-scalar benefits ranging 
from local to global communities and opportunities to expand conservation payments from developed to 
developing nations based on the principles of the total economic values concept. We relied on an experimental 
approach to elicit WTP among US residents for restoration of degraded tropical rainforest watersheds to establish 
that linkage and capture values that might not be limited to direct uses due to proximity but option, indirect and 
non-use values (existence, bequest, altruistic (Obeng, 2017)). 

2. Theoretical Framework 

The theory of planned behavior (TPB) offers a tested theory to frame WTP choices for environmental initiatives 
(Ajzen & Peterson 1989; Fielding, McDonald & Louis, 2008; Harris, Driver, & McLaughlin, 1989; Liebe, 
Preisendörfer & Meyerhoff, 2011; López-Mosquera & Sánchez, 2012; Pouta & Rekola, 2001). As an extension 
of the theory of reasoned action, the TPB offers a psycho-social model of human behavior that considers 
motivations, attitudes, self-interest and rational choices (Figure 1). The TPB links one's beliefs and behavior and 
posits that attitude toward a behavior, subjective norm, and perceived behavioral control influence behavioral 
intention. Behavioral intention specifies the motivational factors that influence behavior and provides an 
indication of an individual’s readiness to perform a given behavior (Ajzen, 1991). Attitude towards the behavior 
offers an indication of people’s evaluation of the behavior and reflects the extent to which an individual 
appraises a given behavior as favorable or unfavorable. Subjective norm is the social pressure to perform or not 
to perform a given behavior and expresses an individual's perception about the particular behavior, which is 
influenced by the judgment of significant others (e.g., parents, spouse, friends, colleagues). Perceived behavioral 
control refers to the perceived ease or difficulty of performing particular the behavior of interest (Ajzen, 1991; 
Asare, 2015; López-Mosquera-Mosquera, 2016). 
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Figure 1. WTP as a behavioral intention explained by TPB constructs tailored for the establishment of payments 

to conserve tropical forest watersheds 

 

In this study, we posit that an individual may derive utility from the restoration of imperiled tropical forest 
watershed conditions and the level of utility varies as a function of environmental attitudes (Att_res), subjective 
norms (Subnorm), and perceived behavioral controls (Pbcontrol), in addition to socio-demographic conditions, 
experience with the resource and affiliation with an environmental conservation group (S). An individual’s utility 
(Ui) from particular outcomes is not observed but stated willingness to pay for particular scenarios are. 
Following a random utility framework (Hanemann 1984, 1989) an individual is willing to pay only if there is a 
positive change in utility associated with PES cost (CPES) and corresponding improvement in watershed 
conditions (qPES) over no intervention (q0)at no additional cost (C0).Hence, in a binary system where ‘1’ captures 
a positive WTP, and ‘0’ otherwise: 

= 
1	if	Δ > 00	 Δ 	≤ 	0;  i= 1, 2,…, n                         (1) 

ΔUi = Prob WTP (0,1) = f (ΔC, Δq, Att_resi, Subnormi, Pbcontroli, Si), 

Environmental Attitude (Att_res) 

Respondents value and attitude towards the resources

• Over the next decade, thousands of species of plants 
and animals will become extinct 

• Tropical rainforests are essential in maintaining a 
healthy planet 

• Tropical rainforest is beneficial to everyone 

Subjective Norm (Subnorm) 

Perception of what others think and how that 
perception influence respondent’s behavior 

• Most people who are important to me (for example: 
family members, friends) would expect me to 
participate in a PES program and pay to protect 
forests around the world. 

• I feel a sense of responsibility to help protect forest 
watersheds around the world for our benefit 

• Most people who are important to me (for example: 
family members, friends) would expect me to 
contribute towards protecting forests for present and 
future generation. 

Perceived behavior control (Pbcontrol) 

Degree of control respondents perceive they have to 
participate in the behavior  

• I am willing to pay to protect forest watersheds for 
the benefits of future generations” 

• I am willing to pay to protect forest watersheds for 
my personal current and future use”  

• Taxes and fees are already high, there should be no 
additional financial burden to protect forest 
watersheds. 

 

Behavior intention 

Prob WTP(0,1) 
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where ΔC = CPES-C0,and Δq = qPES-q0.                                       (2) 

Hence: 

Prob WTP (0,1) = f (ΔC, Δq,Att_resi, Subnormi, Pbcontroli, Si),             (3) 
And assuming the probability of WTP (0,1) follows a linear function of predictors with a logistic link and 
random error, the coefficient for predictors for each explanatory variable can be estimated by maximum 
likelihood. 

3. Methods 

3.1 Data Collection 

Data for our model were derived from a survey of US residents. Survey development followed Dillman, Smyth 
and Christian (2014) for developing and administering online surveys. A web-based online platform was the 
preferred choice for data collection due to time and cost effectiveness, reduced error and reported comparability 
with mail, face-to-face or phone-based surveys (Aguilar & Cai, 2010; Buchanan & Hvizdak, 2009; Dolnicar, 
Laesser & Matus, 2009; Denscombe, 2006). In the first section of the survey, respondents were introduced to the 
concepts of ecosystem services PES programs, tropical forests and watersheds with relevant questions on the 
level of familiarity, perceptions and importance they attach to each of them. The second section focused on 
gauging TPB descriptors, attitudes toward a PES program as a tool to promote conservation of tropical rainforest 
watersheds, visitation experiences to tropical watershed forest ecosystems, and motivation for willingness to pay 
to protect forest ecosystem services. Attitudinal questions were preceded by descriptions and images portraying 
different ecosystem services as well as description of the concept of PES. The third section gathered stated WTP 
for a proposed hypothetical PES program to restore a degraded tropical rainforest watershed. To reduce potential 
response bias (Van Houtven et al., 2014), questions also included pictorial illustrations for better 
conceptualization. The final section collected respondents’ socio-demographic information. 

The WTP approach met characteristics for commonly used contingent valuation, hence guidelines offered by 
Mitchell and Carson (1989), Pascual et al. (2010) and Johnston et al. (2017) was followed. After careful 
pre-testing, we developed scenarios and chose a payment vehicle that met basic criteria for being realistic, 
credible, binding, and familiar to the sampled population (Johnston et al., 2017). We specified the conditions of 
the tropical rainforest to be restored as a 1000 square-mile degraded and poor functioning forested watershed, 
with the capacity to provide a bundle of key ecosystem services (improved water quality, improved landscape 
esthetic and improved habitat for essential tropical plant and animal species), but with functions expected to 
decline if no action is taken. The proposed hypothetical tropical rainforest PES program was located in Central 
America (Honduras) or West Africa (Ghana) to reflect the global contexts of tropical rainforest and add realistic 
and credible elements to the scenario. WTP cost levels (US$ per household per year) were derived following 
initial pretesting with explorative open-ended format validated with past studies among US residents 
(Roesch-McNally & Rabotyagov, 2016), and set at 30, 60, 90, 120 and 150. An increase in income tax imposed 
for a minimum of five years was selected as the payment vehicle after careful pre-testing and to minimize 
response bias by being credible, binding, familiarity and uniformity nationwide (Johnston et al., 
2017).Alternative mechanisms such as an increase in utility bill costs would have been more suitable for goods 
where direct use values (e.g. water quality improvements) may be derived. Given the nature of the payment 
instrument, a protest question was included (Morrison, Blamey & Bennet, 2000); it allowed assessing the 
potential of payment vehicle bias and ascertain how respondents will receive “income tax” as a payment tool in 
the final questionnaire.  

WTP can be elicited in various ways with the most common being the dichotomous choice referenda approach 
where respondents simply indicate whether they would vote "yes" or "no" at a single, specific (but varying 
across respondents) dollar amount (Arrow et al., 1993) and the payment card approach (Cameron & Huppert 
1989). However, several authors have overtime raised concerns about these approaches. For example, Loomis 
and Ekstrand (1999) posit that both of these approaches assume the respondent has no uncertainty regarding their 
stated preferences and in the case of the “yes” and “no” to the single specific dollar amount approach, the 
researcher only determines whether the respondents WTP is greater or less than the individual’s bid thus 
rendering it statistically inefficient. According to Loomis and Ekstrand (1999), it is appropriate to consider 
respondents preference certainty when dealing with passive use values, in this instance option, indirect and 
non-use values in view of the fact that, respondents may have not thought about the economic trade-offs they 
would make for conservation of tropical rainforest as they may have for in country use values for forest 
recreation or private good consumption decisions. Thus, restricting respondents to answer "yes" or "no" may 
result in respondents who are uncertain about their WTP preferences to state "yes" to register support for the 
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environmental program when they would actually vote "no" (Brown, Champ, Bishop & McCollum,1996; Champ, 
Bishop, Brown & McCollum, 1994). Hence following Welsh and Bishop (1992), Ready, Whitehead and 
Bloomquist (1995) and Loomis and Ekstrand (1999), WTP preferences in this study was first elicited using a 
multiple-bounded approach to a range of the specified dollar values as a way to incorporate respondents’ level of 
certainty. This approach although similar to the payment card allows respondents to sequentially indicate their 
WTP on an ordinal scale (1 = Definitely not pay this amount, 2 = Probably not pay this amount, 3 = Unsure, 4 = 
Probably/Very likely pay this amount, 5= Definitely pay this amount) to the specified range of dollar amounts 
(Loomis & Ekstrand, 1999). Figure 2 illustrates the basic design of the CV scenario presented to respondents that 
incorporated pictorial descriptions besides prior information and pictures on tropical forest and PES description. 
The choice of the hypothetical tropical watershed located in Central America (Honduras) or West Africa (Ghana) 
was to reflect the global contexts of forest conservation initiatives as well as to capture ecosystems that denote 
the likelihood of deriving potential option use values, indirect or non-use values. 

The bracket of a respondent’s WTP from the multiple bound method presume a person who checks $30.00 but 
unsure at $90.00 is interpreted as being willing to pay $30 but not $90.00. The respondent’s WTP thus lies within 
the interval between $30.00 and $90.00. According to Loomis and Ekstrand (1999) and Poe and Welsh (1995), 
there is some statistical distribution function of a respondent's WTP within this interval. Hence generalizing this 
to the sample of respondents that switch between" Probably not pay this amount” at the lower dollar amount, 
$CiPES_lower, and unsure at the higher dollar amount, $CiPES_Higher, the log-likelihood function is given as: 

ln (L) = ∑ ln 	($ _ ℎ ; ) − ($ _ ; 	 )	 ,       (4) 
where  is the parameter vector to be estimated using a particular distribution function. We addopted a logistic 
distribution function to maximize equation 4 using the TPB predictors as described in equation 1 to 3 (Welsh & 
Bishop 1993). Ordinal WTP responses were therefore recoded to ‘1’ when respondents chose either “definitely 
willing to pay this amount” or “very likely pay this amount” and ‘0’ when choice was “unsure, “probably not pay 
this amount” or “definitely not pay this amount” in conformity with referendum literature (Loomis &Ekstrand, 
1997; Polasky, Gainutdinova & Kerkvliet, 1996). WTP elicitation questions were preceded by a cheap talk script 
to remind respondents about the financial implications of their answers (Blumeschein, Blomquist, Johannesson, 
Horn & Freeman, 2008; Ninan, 2014; Vásquez-Lavín, Ibarnegaray, Ponce Oliva, & Hernández Hernández, 2016). 
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Figure 2. Example of one WTP scenario for the restoration of tropical rainforest watershed. NB: Scenarios 
showed one price level at a time and were sequentially adjusted to include different price levels of annual 

increments in income taxes 

 

Data collection was conducted in the month of April 2016. Only one complete survey per participant was 
allowed and data collection was stopped once the target number of complete responses was achieved. All data 
collection protocols were approved by the (name institution to be inserted after the review process) Institutional 
Review Board. 

3.2 Data Analysis 

Data were analyzed for descriptors of centrality and dispersion. Prior to estimation of the logistic regression we 
created index variables for TPB indicators. The mean score of index variables forAtt_res, Subnorm, Pbcontrolwere 
constructed by aggregating statements under each of these indicators into one variable based on Cronbach alpha 
reliability test on responses to the statements. Statements which were found to connote a negative undertone were 
reverse coded to ensure consistency with remaining positive statement and easier interpretation. Three different 
regression models were estimated. The first was a reduced model that controlled for the effects of cost, and TPB 

Cost to 
you per 
Year ($) 

Definitely 
not pay this 
amount 

Probably 
not pay 
this 
amount

Unsure  Probably/Very 
likely pay this 
amount, 

Definitely 
pay this 
amount  

30 [      ] [      ] [      ] [      ] [      ] 

60  [      ] [      ] [      ] [      ] [      ] 

90 [      ] [      ] [      ] [      ] [      ] 

120 [      ] [      ] [      ] [      ] [      ] 

150 [      ] [      ] [      ] [      ] [      ] 

TROPICAL RAINFOREST PES 

Think about this scenario: A payment for ecosystem services (PES) program is being proposed to either 
restore and manage a degraded tropical rainforest watershed through improved vegetation and landscape 
management in Ghana (Africa) or Honduras (Central America). The current degraded conditions provide 
limited ecosystem services and benefits are likely to decline if no action is taken.  

In the next set of questions, we would like to know your willingness to pay to restore the degraded 
tropical rainforest watersheds in Africa or Central America. 

Remember the scenario: financial contributions to a PES Watershed Program would go to support the 
restoration and management of a 1,000 square-mile degraded tropical rainforest watershed in Africa or 
Central America, although you have no intention of ever visiting these places. 

Paying to restore the degraded tropical rainforest watershed will offer the following key benefits: 

increase in water quality by reducing excess nutrient contamination and other sources of pollution, 

improved habitat for increased threatened native plant and animal species, and increased watershed 
landscape beauty within that country. 

This program will cost your household anywhere from $30-$150 through an annual increase in 
income tax for five years.  

Would you be willing to pay the specified amount to restore the tropical rainforest watershed 
described above? 
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variables. The second model was expanded to include socio-demographic factors and direct experience with 
tropical rainforest watershed, and the third model also controlled for interaction effect of gender and the TPB 
components following López-Mosquera (2016) gender differentiation with TPB predictors. Goodness-of-fit of all 
models was assessed using the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC). 
Explanatory variables were tested for correlation and multicollinearity prior to model estimation. Table 1 shows 
variable descriptions, Cronbach alpha (α) gauging the internal consistency of responses to statements used under 
each of the TPB predictors and associated descriptive statistics. Appendices A and B show correlation among 
variables used in the model analysis and the variance inflation factor index as an indicator of multicollinearity, 
respectively. 

The mean WTP as a measure of economic values for the improvement in tropical rainforest watershed was 
estimated using the “grand constant” formulae (Giraud, Loomis & Johnson, 1999; Hanemann, 1989; Hu, Batte, 
Woods, & Ernst, 2011; Revelt& Train, 1998):  	 = − ( ),(5) 

where  is the estimated coefficient of cost and  is a grand constant computed as the sum of the estimated 
coefficients (excluding the cost variable) multiplied by their respective variable mean and divided by the 
coefficient of the cost variable. Stata version 12.0 was used to perform all data analyses. 

3.3 Study Limitations 

Generally, economic valuations based on contingent scenarios are bedeviled with several limitations (Hausman 
2012; Haab, Interis, Petrolia & Whitehead, 2013). For example, respondents in CV studies do not always value 
goods as they are described but rather how the issue is constructed within their personal worldview. Two 
limitations can be outlined: first, validity based on information effect due to the potential existence of 
asymmetric information across individuals with respect to conceptualization of the resource in question i.e. 
tropical rainforest. A detailed pictorial and descriptive overview of the concept of use (PES and tropical degraded 
watersheds) was provided prior to elicitation of WTP. Such holistic information in a survey according to 
Venkatachalam (2000) is capable of reducing biases due to information effect. The second limitation is the use of 
annual increase in income tax which is capable of introducing potential response bias. As reiterated in the 
previous section, the payment vehicle used in the final survey was selected based on preference of majority of 
respondents in an initial open-ended pre-testing of the survey. Nevertheless, our estimates may likely be 
subjected to response bias probably due to issues of social appeal leading to free ridership behavior. The results 
of this study are thus presented within the caveats outlined above. 

 

Table 1.Descriptions of variables used in WTP model 

Variable Description Definition Mean Min. Max. Standard 
deviation 

WTP Respondents stated willingness 
to pay to protect tropical 
rainforest watershed 

1 = If very likely to pay or definitely willing 
to pay to restore degraded tropical 
rainforest; 0 = Otherwise 
(multiple-bounded 5-point scale) 

0.218 0 1 - 

Independent Variables     
TPB indicator variables     
 
Subjective norm (Subnorm) 
(α* = 0.798) 

• Most people who are 
important to me (for example: 
family members, friends) 
would expect me to 
participate in a PES program 
and pay to protect forests 
around the world. 

• I feel a sense of responsibility 
to help protect forest 
watersheds around the world 
for our benefit 

• Most people who are 
important to me (for example: 
family members, friends) 
would expect me to contribute 
towards protecting forests for 
present and future generation. 

Level of agreement to statements reflecting 
subjective norm: 1 Strongly disagree; 2= 
Disagree; 3= Neither agree nor disagree; 4= 
Agree; 5= Strongly agree 

3.409 1 5 0.902 
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Perceived behavior control 
(Pbcontrol) 
(α* = 0.763) 

• I am willing to pay to protect 
forest watersheds for the 
benefits of future generations” 

• I am willing to pay to protect 
forest watersheds for my 
personal current and future 
use” 

• ǂǂTaxes and fees are already 
high, there should be no 
additional financial burden to 
protect forest watersheds. 

Level of agreement to statements reflecting 
Perceived behavior control: 1 Strongly 
disagree; 2= Disagree; 3= Neither agree nor 
disagree; 4= Agree; 5= Strongly agree 

3.234 1 5 
 

0.887 

Environmental attitudes 
towards forests and tropical 
rainforest (Att_res) 
(α* = 0.767) 

• Over the next decade, 
thousands of species of plants 
and animals will become 
extinct 

• Tropical rainforests are 
essential in maintaining a 
healthy planet 

• Tropical rainforest is 
beneficial to everyone 

Level of agreement to statements reflecting 
positive attitudes towards tropical 
rainforest: 1 Strongly disagree; 2= Disagree; 
3= Neither agree nor disagree; 4= Agree; 5= 
Strongly agree 

4.132 1 5 0.718 

Cost of Tropical PES program 

Cost Cost of tropical rainforest PES 
program per household per year 

Annual cost per household =$30, $60, $90, 
$120, $150. 

90 30 150 42.431 

Socio-demographic, experience and support for conservation 
Gender (Female) Gender of respondents 1= Female; Male = 0 0.521 0 1 - 
Age (Age) ‡ Age of respondents 1 = Up to 54 years; 0 = greater than 54 

years 
0.167 0 1 - 

College education (Educ) Education of respondents 1= Respondent with at least a college 
education; 0 if otherwise 

0.488 0 1 - 

Visit experience (Experience) Respondents reported visit 
experience to a tropical 
rainforest outside the US. 

1= Have visited tropical forested watershed; 
0 if otherwise 

0.225 0 1 - 

Support for environmental 
group 
(Support_ENVgp) 

Financial contribution and or 
affiliation with an 
environmental conservation 
group or forestry organizations, 
clubs or society (e.g. Audubon 
society, Sierra Club, WWF). 

1= Provide financial support and/or 
affiliated with environmental conservation 
group; 0 if otherwise 

0.171 0 1 - 

Interaction between TPB indicators and Gender 
Female_Subnorm Interaction between Subjective 

norm and female respondents 
Female x Subjective norm 1.737 0 5 1.779 

Female_Pbcontrol Interaction between perceived 
behavior control and female 
respondents 

Female x Perceived behavior control 1.664 0 5 1.722 

Female_Attres Interaction between attitude 
towards the resource and female 
respondents 

Female x Attitude towards resource 2.170 0 5 2.141 

‡ Age category followed Aguilar, Cai and Butler (2017) when examining positive attitudes among US residents 
towards forest management. 

* Cronbach alpha (α) measures the internal consistency and reliability of responses to statements being used to 
measure respective latent variables. Cronbach’s alpha coefficient: > 0.7 = acceptable internal consistency and 
reliability among items (Cronbach & Shavelson, 2004). 
ǂǂThe statement “Taxes and fees are already high, there should be no additional financial burden to protect forest 
watersheds” was reverse coded to maintain the consistency with the other two positive statement used in 
measuring perceived behavior control. 

 

4. Results 

A total of 1002 complete surveys were obtained from 1200 participants. The sample was deemed representative of 
the US population of individuals 18 and older after comparing demographic information with data from the most 
recent US Census (US Census Bureau, 2015). 

4.1 Familiarity with Tropical Rainforest Watersheds, and PES Perceptions 

In our sample 55.49% of respondents indicated familiarity with tropical rainforests. The statement on 
perceptions about paying to protect tropical rainforest, “My household should pay landowners to restore 
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degraded tropical rainforest watersheds outside the U.S. (Example: Africa or Central America)” received mixed 
opinions. Figure 3 shows reported level of agreement to this statement self-recorded on a 5-point Likert scale. 
Close to 40% of respondents reported either strong disagreement (18.2%) and disagreement (21.1%) to the 
statement, whereas 34.2% neither disagreed or agreed. However, approximately 26.5% of respondents agreed 
(18.26%) or strongly agreed (8.28%) to the statement reflecting the need to support the protection of tropical 
rainforest watershed through financial compensation. The mean derived from the 5-point Likert scale for this 
statement was 2.77 denoting level of agreement greater than 2 (Disagree). 

 
Figure 3. Respondents' level of agreement with statement on paying landowners to restore degraded tropical 

rainforest (assessed on a 5-point Likert scale) 

 

4.2 TPB Descriptors 

Respondents reported mixed opinions on the statements denoting TPB predictors. Regarding statements 
reflecting subjective norms (Subnorm), 35.6% and 58.3% of respondents agreed or strongly agreed to the 
statements “Most people who are important to me (for example: family members, friends) would expect me to 
participate in a PES program and pay to protect forests around the world” and “I feel a sense of responsibility to 
help protect forest watersheds around the world for our benefit” respectively. Also, 40.8% and 27.4% of 
respondent neither agreed nor disagreed with both statements respectively. About 56.2% of respondents agreed 
or strongly agreed to the third statement “Most people who are important to me (for example: family members, 
friends) would expect me to contribute towards protecting forests for present and future generation. The mean 
derived from the 5-point Likert scale for subjective norm was 3.41 denoting level of agreement greater than 3 
(Neither agree nor disagree). Agreement to statements reflecting perceived behavior control (Pbcontrol) showed 
similar trend. Approximately 58.7%agreed or strongly agreed to the statement “I am willing to pay to protect 
forest watersheds for the benefits of future generations”. About 56.2% and 20.5%agreed or strongly agreed to the 
statements “I am willing to pay to protect forest watersheds for my personal current and future use” and “Taxes 
and fees are already high, there should be no additional financial burden to protect forest watersheds” 
respectively. The aggregated mean for the variable perceived behavior control was 3.23 also denoting agreement 
greater than neither agree nor disagree. The aggregated mean for the statements reflecting attitude towards the 
resource (Att_res) was 4.13. Level of agreements to all three statements were relatively higher. Approximately 
65.7%, 85.2% and 82.3% of respondents agreed or strongly agreed to the statements “Over the next decade, 
thousands of species of plants and animals will become extinct”, “Tropical rainforests are essential in 
maintaining a healthy planet” and “Tropical rainforest is beneficial to everyone”. Only 9.4%, 1.7% and 3.9% 
disagreed or strongly disagreed with the first, second and third statements reflecting attitude towards the 
resource.  

4.3 WTP to Restore Degraded Tropical Rainforest Watershed 

Descriptively, approximately 40% of respondents were willing to pay at the cost of US$30.00. At the mean cost 
of US$90.00, only 17.2% expressed their willingness to pay. This decreased to about 12% when the cost is at the 
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maximum value of US$150.00. Hence, the WTP responses did not exhibit the “fat tail” phenomena, a common 
occurrence in most CV studies. A “fat tail” problem indicates an understatement of the highest cost level amount 
(Haab and McConnell, 2002; Amponin et al., 2007), allowing a majority of respondents to opt for a positive 
response. Overall, 21.82% of respondents were willing to make an annual monetary contribution ranging from 
US$ 30.00 to US$ 150.00 through an annual increase in income tax for five years. Results of the logistic 
regression models predicting WTP are presented in Table 2 including coefficients, standard errors, Type-I error 
significance, and odds ratios. Model 1 show, the expected inverse and statistically significant effect of higher 
PES program cost to a household on WTP. With the TPB predictors, only subjective norm showed a positive and 
statistically significant effect on WTP.  

Model 2 that also controlled for socio-demographic variables and experience had a better goodness-of-fit and 
showed consistency in the directions of coefficients of TPB descriptors from model 1 except for Pbcontrol. Also, 
all the explanatory variables were statistically significant (Type-I error <0.05) except for attitude towards forests 
in general and tropical rainforest (Att_res). It is noticeable that once socio-demographic information, experience 
and environmental support were controlled for, Pbcontrol turned positive and exhibited a statistically significant 
effect (Type-I error < 0.1). The strong statistical significance and direction of Subnormin model 1 remained 
unchanged but with a relatively lower magnitude of odds ratio. Model 2 also shows how subjective norm was a 
very strong predictor of WTP with odds ratio of 3.5. The second strong predictor of WTP was support for 
environmental groups with an odds ratio of 2.5. Model 2 shows that, on average, individuals who have visited a 
forested watershed in a tropical country, had attained a college degree education, and support an environmental 
group were more likely to be willing to pay for the proposed PES program to restore degraded tropical rainforest 
watersheds. Female respondents and respondents younger than 55 years were noted to be less likely to be willing 
to pay. A third model specification was necessitated to understand the gender effect on the TPB predictors.  

Model 3 and Model 2 revealed comparatively similar model parameters (model fitness) denoted by higher 
Pseudo R2 of 0.286 and 0.287 respectively. Model 3 had a marginally lower AIC value when gender was 
interacted with TPB indicators. Coefficients show several noteworthy changes in comparison to the previous 
reduced model (Model 2). Controlling for the interaction effect of gender with TPB indicators rendered the 
marginally significant perceived behavior control (Pbcontrol) to be insignificant. The two most dominant 
predictor of WTP remained unchanged with subjective norm and support for environmental groups maintaining 
their direction and strong statistical significance. On average, respondents who provide financial support and/or 
affiliated with an environmental conservation units or groups are 2.5 times more likely to be willing to pay than 
those who otherwise do not support any environmental conservation group, ceteris paribus. The direction of 
female gender on WTP changed direction to a direct effect (positive) but was statistically insignificant. Only the 
interaction variable of female and subjective norm showed a statistical significance (Type-I error < 0.05) among 
the three interacted gender and TPB variables. Females who perceived the social pressure i.e. what others think 
of their environmental attitudes towards contributing to protect tropical forest and forests in general would be 
32.7% less likely to be willing to pay for the tropical PES program relative to men with the similar perceived 
social pressure, ceteris paribus. 
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Table 2. Parameter estimates from logit models of WTP to restore degraded tropical rainforest watershed for 
improved ecosystem services (n=1,002) 

Variables Model 1 

TPB 

Model 2 

TPB  

+ Socio-demographic  

+ experience + support for 
conservation 

Model 3 

TPB  

+ Socio-demographic  

+ experience + support for 
conservation  

+ interaction variables 

Coeff. Std. 
Errors 

Odds 

ratios

Coeff. Std. 
Errors

Odds 

ratios

Coeff. Std. 
Errors 

Odds 

ratios 

Cost -0.018*** 0.001 0.982 -0.020*** 0.001 0.980 -0.020*** 0.001 0.980 

Subnorm 1.609*** 0.081 4.999 1.254*** 0.085 3.503 1.434*** 0.114 4.195 

Att_res 0.015 0.070 1.016 0.078 0.072 1.081 0.093 0.101 1.098 

Pbcontrol -0.062 0.075 0.940 0.130* 0.079 1.139 0.050 0.109 1.051 

Female    -0.177** 0.085 0.838 0.752 0.650 2.121 

Age    -0.947*** 0.134 0.388 -0.926*** 0.134 0.396 

College 
education 

   0.318*** 0.085 1.374 0.327*** 0.086 1.386 

Visit 
experience 

   0.506*** 0.095 1.658 0.498*** 0.096 1.645 

Support_ENV
group 

   0.910*** 0.099 2.484 0.913*** 0.099 2.493 

Female x 
Subnorm 

      -0.396** 0.165 0.673 

Female x 
Attres 

      -0.028 0.144 0.972 

Female x 
Pbcontrol 

      0.199 0.157 1.220 

Constant -5.527*** 0.312 0.004 -5.337*** 0.326 0.005 -5.820*** 0.473 0.003 

Log likelihood -1999.169  -1877.688  -1874.4108  

Pseudo R2 0.239   0.286   0.287   

LR Chi2 (4) 1257.89   LR Chi2 (9) 1500.85 LR Chi2 (12) 1507.41 

Prob > Chi2 0.001   0.001   0.001   

AIC 4008.339   3775.376   3774.822   

BIC 4040.935   3840.568   3859.571   

Statistically significant marginal effect at 10% (*), 5% (**), and 1% (***) Type-I error 

 

4.4 Estimated Economic Values for Tropical Rainforest Watersheds  

The economic values (mean WTP and respective confidence intervals)(Table 3) were estimated from Model 3 
which controlled for all variables including interaction terms. The mean WTP provides information on the 
economic values associated with each latent variable of the TPB in paying to restore a degraded tropical 
rainforest watershed in e.g. Central America or Africa. The key bundled ecosystem services of focus were 
improved clean water services, improved habitat for plant and animal species and improved vegetative aesthetic 
landscape. Monetary estimates ranged between US$ 2.50 and US$ 146.32 per household per year. The mean 
WTP estimate considering the entire sample was computed as US$ 146.32 per household per year. Implicitly, a 
respondent on average would be willing to pay approximately US$ 146 per household per year to restore a 
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degraded tropical rainforest watershed. The amount is above the mean preset program cost of US$ 90.00. The 
estimated mean economic values for subjective norm remained higher than the preset minimum cost of 
US$ 30.00. The estimated economic value associated with attitude towards the resources and perceived behavior 
control were comparatively very low. Generally, this suggests that having a positive attitude about tropical 
rainforest as well as a reflection of ability to make contribution (e.g. budget constraints) towards protecting 
tropical rainforest did not necessarily translate into higher economic values from improved tropical rainforest 
watershed conditions. Rather, subjective norms were of greater importance to WTP.  

 

Table 3. Mean WTP for tropical rainforest watershed 

 Mean WTP 
estimates 

95% confidence intervalsǂ 

(US$ per household per year) 

Subjective Norm 71.97 59.35 84.59 

Perceived Behavior 2.50 (-)8.23 13.23 

Attitudes 4.68 (-)5.29 14.65 

Whole Sample 146.32 84.68 207.95 
ǂ95% confidence intervals computed using parametric bootstrapping. 

 

5. Discussion  

The results of this study suggest that a section of the U.S. public is willing to make monetary contributions to 
restore ecological functions of tropical rainforest watersheds. Overall, the mean annual WTP amounts to 
US$ 146 per household per year. This amount reflects economic values for tropical rainforest watersheds that 
would largely be rooted in option and non-use value motivations given the distance between our sampled payers 
and the locality of the ecosystem in question. Our results seem to be within past ranges such as those reported by 
Roesch-McNally and Rabotyagov (2016) that ranged from US$ 115to 206 per household per year in voluntary 
payments for improved forest ecosystem services in Oregon, US, however of a local content. A median WTP of 
US$ 114.72 per household per year was obtained for protection of watersheds in Flagstaff, Arizona (Mueller, 
2014). Our findings complement past studies that have focused on locally-occurring benefits and highlights 
opportunities for PES programs with transboundary benefits namely option and non-use values (e.g. bequest, 
existence). 

Specific to geographically distant beneficiaries’ willingness to pay for tropical rainforest conservation, the only 
comparable study to our knowledge is that of Kramer and Mercer (1997) who estimated U.S. residents’ WTP to 
protect tropical rainforest with an average one-time payment of US$ 31-46(after adjusting for inflation) per 
household to protect additional 5% of tropical forests. Although considerably smaller than our more recent 
estimates, differences might be likely due to greater public awareness for environmental problems and global 
processes, higher accessibility to environmental information through different communication platforms, greater 
incomes, among others (Pew Research Center, 2017). Rising household income in particular has been associated 
with increased WTP for forest conservation initiatives (Vincent et al., 2014). A key finding of this study is that 
approximately 40% of respondents were willing to pay to restore a degraded foreign tropical rainforest at the 
preset minimum annual cost of US$30.00 per household. Nonetheless, given the stated preference nature of this 
study we cannot rule out that responses may have been influenced by social desirability, avoidable consequences 
and free ridership issues, among others (Johnston et al., 2017; Leggett, Kleckner, Boyle, Dufield & Mitchell, 
2003; Obeng & Aguilar, 2018). 

Our full model integrating TPB descriptors, socio-demographic information and specific gender effects had 
somewhat a greater statistical power. Our Models further show that TPB offers a strong framework to intention 
to pay to restore degraded ecosystems even if direct benefits might not occur. This study also shows that the TPB 
framework should be enriched to capture other sources of variance when modeling environmental behaviors 
(Han & Hensen, 2012;Liebe, Preisendörfer & Meyerhoff, 2011; López-Mosquera-Masquerez, 2016; 
Thorgersen& Olander, 2006). Within the context of this study, it is evident that the inclusion of 
socio-demographic, experiential and past behavioral conditions improved the predictability of WTP as denoted 
by AIC and BIC indices (Model 1 and 2). 
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Among TPB indicators, subjective norm was consistently the stronger predictor of WTP. This affirms what 
pertains in the literature (e.g., Bishop & Barber 2015; Botetzagias, Dima &Malesios, 2015; Pouta & Rekola, 
2001) with regards to WTP and observed behavior, suggesting the likely influence of peers on 
environmentally-desirable and social preferable behavior. We posit that this is also the case once the model 
controlled for other variables that might better capture attitudes underlying actual behaviors by individuals. 
Perceived behavior control had a relatively weak absolute and statistical effect on WTP and was only noted in 
model 2 and not consistent across all three models. Nevertheless, our finding is consistent with Pouta and Rekola 
(2001) that predicted WTP for abatement of forest regeneration in Finland using the TPB. Contrary to our 
findings, Botetzagias et al., (2015) found perceived behavior control to be rather the most important consistently 
predictor of a pro-environmental behavior as was the case of recycle intention among Greek citizens. The third 
TPB predictor of environmental attitude did not have a significant impact on WTP.  

An increase in the annual cost of the proposed PES program had an inverse effect on the probability of positive 
WTP outcomes. Else constant, the marginal effect of a US$1 annual increase in the proposed PES program costs 
through higher income taxes per household was a 2% reduction in WTP at the base category which was 
statistically significant at the 1% Type-I error level. Although our sample was sensitive to higher PES program 
costs, there is a non-negligible share of individuals willing to support it although throughout all cost levels for 
the hypothetical PES program there were more negative than positive WTP responses (Figure 4). 

 
Figure 4. Marginal probability effects on WTP to restore a degraded tropical rainforest watershed for bundled 

ecosystem services provision through PES at different cost per household per year. All effects were statistically 
significant at 5% Type-I error level 

 

6. Conclusions 

The TPB has shown from this study to be more informative, realistic and flexible analytical framework for 
determining distant co-beneficiaries WTP to support tropical rainforest conservation. There is evidence that 
individuals in the US place value in the restoration and conservation of an ecosystem from which there might 
only be indirect, option or non-uses. As denoted by stated WTP for the restoration of a degraded tropical 
rainforest watershed, there is a non-negligible segment of the US population willing to financially support such 
initiatives particularly based on subjective norms. On average, 21.82% of respondents were willing to make an 
annual monetary contribution ranging from US$ 30.00 to US$ 150.00 through an annual increase in income tax. 
The estimated economic value from restoring tropical rainforest watershed amounted to US$146.32 per 
household per year. 

Subjective norms and respondents past support for an environmental organization group were found to be strong 
predictors of WTP to restore a degraded tropical rainforest watershed; individuals engaged in supporting 
environmental groups were 2.5 times more likely to agree to the proposed PES program. Perceived behavior 
control had a relatively weak significant effect on WTP while attitude towards the resource had no significant 
impact. Female respondents, else constant, were over 16.2% times less likely than males to support such PES 
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program (Model 2) and 32.7% less likely to do so in the face of self-reported level of social pressure expressed 
in subjective norm for performing this particular behavior. Individuals with at least a college education were 
more likely to agree to participate in the proposed PES program. However, relatively younger age group were 
less likely to willing to pay to protect tropical rainforest through the proposed program. Those who have had an 
experience visiting forests abroad were 1.7 times more likely to agree to the proposed program than those who 
had not. Generally, most PES programs are limited by scope of funding in particular tropical countries. Budgets 
are often secured for a limited time, but knowing that individuals would be willing to pay for programs geared 
towards protecting tropical rainforest watershed ecosystems based on non-use, option and indirect values 
provides a useful reference point for efficient PES decision-making. 
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Appendix 

Appendix A.Correlation among variables used in the model analysis  

Variable  WTP Cost Subnorm Att_res Pbcontrol Female Age 
College 

education 

Visit 

experience 

Support_ENV 

group 

WTP 1.000                   

Cost -0.244 1.000                 

Subnorm 0.382 <0.001 1.000               

Att_res 0.166 <0.001 0.426 1.000             

Pbcontrol 0.276 <0.001 0.789 0.356 1.000           

Female -0.098 <0.001 -0.087 0.049 -0.045 1.000         

Age -0.118 <0.001 -0.085 0.047 -0.024 -0.054 1.000       

College 

education 0.133 

<0.001 

0.128 0.078 0.105 -0.127 0.072 1.000     

Visit 

experience 0.201 

<0.001 

0.202 0.095 0.098 -0.140 0.029 0.231 1.000   

Support_ENV 

group 

0.273 <0.001 0.267 0.077 0.161 -0.149 -0.053 0.162 0.252 1.000 

 

Appendix B.Variance inflation factor index to examine multicollinearity 

Variable VIF 1/VIF 

Subnorm 3.120 0.320 

Pbcontrol 2.710 0.369 

Att_res 1.250 0.801 

Support_Env 1.160 0.864 

Visit_experience 1.150 0.870 

College education 1.090 0.918 

Female 1.060 0.945 

Age 1.040 0.966 

Price 1.000 1.000 

Mean VIF 1.510  
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