
Long-term evolution of preferences for
conservation projects in the Seto Inland
Sea, Japan: a comprehensive analytic
framework
Takuro Uehara1, Takahiro Tsuge2 and Takahiro Ota3

1 College of Policy Science, Ritsumeikan University, Ibaraki, Osaka, Japan
2 Department of Economics, Konan University, Kobe City, Hyogo, Japan
3 Graduate School of Fisheries and Environmental Science, Nagasaki University, Nagasaki City,
Nagasaki, Japan

ABSTRACT
Background: The long-term evolution of preferences for nature is crucial to
conservation projects, given their targeted long-term horizons. Neglecting to account
for this evolution could lead to undesirable human–nature relationships. This study
compares the willingness to pay (WTP) for three coastal conservation projects in
the Seto Inland Sea, Japan, at two distant time points (1998 and 2015), and tests for
temporal transferability. It also compares protest responses that are often overlooked
in WTP practices, regardless of their utility for conservation projects.
Methods: Given the lack of a unanimous protocol for protest response analyses and
their use in estimating WTP, we propose a comprehensive analytic framework that
integrates the two.
Results: We show that, while preferences for coastal ecosystem services were overall
stable and temporarily transferable, the preferences for certain aspects of
conservation projects considerably changed.
Discussion: This suggests the need to reconsider the projects’ scheme, not the
ecosystem services themselves, along with the clarification of beneficiaries and those
responsible for past destruction. We conclude by suggesting further studies with a
focus on regions experiencing significant social-ecological changes, such as
developing countries, by exploiting the rich asset of existing valuations. This could
contribute to the database for more temporal-sensitive ecosystem service valuations
utilized for benefit transfers.

Subjects Ecosystem Science, Coupled Natural and Human Systems
Keywords Coastal ecosystem services, Protest responses, Willingness to pay, Contingent valuation
method, Benefit transfer

INTRODUCTION
Understanding people’s valuations of nature and how they change in the long run is of
crucial importance to establishing and sustaining the desired relationships with nature
(Uehara et al., 2016; Uehara & Mineo, 2017). The potential evolution of preferences
for nature indicates that a conservation project assuming constant preferences could lead
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us to an undesired state. Ideally, conservation projects should be adaptive to evolution
(Skourtos, Kontogianni & Harrison, 2010).

A key approach to understanding how people value nature (i.e., welfare) is measuring
the willingness to pay (WTP) for ecosystem services, whose techniques have been
well-developed in environmental economics (Gómez-Baggethun et al., 2010; Freeman,
Herriges & Kling, 2014). However, there is scope for improvement in WTP-based studies;
in particular, two aspects could foster better contributions to the literature. First, WTP
studies generally conduct one-time estimates, relative to the time horizon for conservation
projects, the related research on the evolution ofWTP is short termed (e.g., from few weeks
to a year) (Skourtos, Kontogianni & Harrison, 2010). These short-term studies tend to
focus on stability and equality rather than evolution or changes (Jakus, Stephens & Fly,
2005). Moreover, they often assume the temporal stability of WTP, rather than conducting
explicit tests (Brouwer & Bateman, 2005; Costanza et al., 1997, 2014) or using simple
variations in previous WTP estimates for future projections (Kubiszewski et al., 2017).
Second, WTP estimates commonly exclude protest respondents (Brouwer &
Martín-Ortega, 2012), that is, respondents who reject certain aspects of a conservation
project presented in a survey by saying “no” to a proposed bid for the project, even though
they positively value the ecosystem services (Freeman, Herriges & Kling, 2014). Protest
responses provide non-negligible information for conservation projects in a real-world
context, not in a vacuum (García-Llorente, Martín-López & Montes, 2011). While WTP
reveals preferences for ecosystem services that benefit from conservation projects, protest
response analyses highlight preferences for project design and implementation. Reviewing
past environmental valuation studies, Meyerhoff & Liebe (2010) found that, on average,
the rate of protest responses is 17.69%, indicating a simple disposal could result in a
significant loss of information. In addition, it could lead to a biasedWTP estimate if people
who protest systematically differ from those who do not (Brouwer & Martín-Ortega, 2012;
Freeman, Herriges & Kling, 2014).

Our study aims to understand the long-term evolution of preferences for coastal
ecosystem services by addressing the abovementioned, underdeveloped yet crucial topics:
evolution of welfare measured in WTP and that of protest responses. Since common
WTP practices exclude protest responses and there is no unanimous protocol on how to
deal with them (Meyerhoff & Liebe, 2010), we propose a comprehensive analytic
framework that integrates WTP estimation and protest response analyses and comprises
five research questions. We compare the coastal and non-coastal residents’ preferences
for three hypothetical projects that provide coastal ecosystem services in the Seto
Inland Sea (SIS), Japan, at two distant time points, 1998 and 2015. A 17-year difference
is sufficient to include next generations that were not included in the 1998 survey.

MATERIALS AND METHODS
Figure 1 presents a comprehensive analytic framework with the five research questions.
While common practices focus on the temporal comparison of WTP at two time points
(RQ 4) as well as the temporal transferability of WTP and functions of WTP estimates
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(RQ 5) (Downing & Ozuna, 1996; Brouwer & Spaninks, 1999; Brouwer & Bateman, 2005;
Zandersen, Termansen & Jensen, 2007; Rosenberger, 2015), the present framework adds
three research questions: how have the shares of protest responses changed (RQ 1); how
have the reasons for protest responses changed (RQ 2); and is there a systematic
difference between protesters and non-protesters (RQ 3)? RQ 3 could provide important
information about model specifications that could elicit unbiased WTP, as discussed later.

Three hypothetical projects in the Seto Inland Sea
The three hypothetical projects were designed to elicit WTP for coastal ecosystem services in
the SIS, an enclosed coastal sea in western Japan (Fig. 2). The SIS was rich in ecosystem
services; however, these ecosystems were destroyed or degraded with the rapid economic
progress since the mid-20th century, resulting in, for example, declining fish catches,
destruction of coastal zones for landfills and other anthropocentric uses, and water pollution
(The Association for the Environmental Conservation of the Seto Inland Sea, 2015).

The projects include the restoration of the natural beauty of coastlines (Project 1),
conservation of seagrass beds as cradles of the sea (Project 2), and protection of natural
coastlines through a national trust (Project 3) (see Supplementary Information S1 for
more details). We consider the same three projects in both 1998 and 2015; however,
owing to certain changes in the SIS, we present changes in the hypothetical projects in the
2015 survey.

Data generating processes
An internet survey was conducted in 1998 and 2015, in which coastal and non-coastal
residents were asked to respond to a questionnaire on WTP estimates for the three

Figure 1 Comprehensive analytic framework for the evolution of preferences for conservation
projects. The red dashed lines indicate a procedure overlooked in common WTP practices and bene-
fit transfers. Full-size DOI: 10.7717/peerj.5366/fig-1
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projects. For the 1998 survey, we utilized raw data collected by Tsuge & Washida (2003).
The survey website was posted at the top page of a national newspaper website, Asahi
Shimbun (www.asahi.com). An average of 440,000 people visited the website per month.
The survey was conducted between December 1 and 12, 1998. The 2015 survey was also
posted at Asahi Shimbun, and we requested an online internet survey company to collect
the sample to ensure the sample was sufficiently comparable with the 1998 survey. The
survey was conducted between December 2 and 7, 2015.

Protest response analysis
For the protest response analysis, we used the statistical analysis software STATA (Version
14.2) by StataCorp LP (http://www.stata.com).

Coding protest responses
Information on protest responses was generated from the reasons for rejecting bids for
projects in the questionnaire. Respondents could either choose from the reasons
available or provide an independent answer. To conduct quantitative analysis, we coded
the open answers and created eight categories, as explained in the “Results” section. Some
reasons for rejection were valid and, thus, not considered a protest response (e.g., “I
support these projects, but the contribution amount is too high.”). Since there is no
clear-cut definition of protest responses (Brouwer & Martín-Ortega, 2012), we follow
discussions in well-established textbooks on the valuation of the environment (Freeman,
Herriges & Kling, 2014; Rosenberger & Loomis, 2017) to choose protest responses from
reasons coded in the survey.

Seto Inland Sea Japan

Figure 2 Location of Seto Inland Sea, Japan. Full-size DOI: 10.7717/peerj.5366/fig-2
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Detection of systematic difference
While we note the potential impact of systematic differences between protestors and
non-protestors on WTP estimates (Freeman, Herriges & Kling, 2014), there is no
unanimous protocol to address such differences (Meyerhoff & Liebe, 2010). Here, we
chose a logit model for a binary response to detect the systematic difference. That is,

Pr yi ¼ 1jxið Þ ¼ exiβ

1þ exiβ
; (1)

where yi is a binary response regarding whether respondent i is a protestor (“1”) or
non-protestor (“0”). xi is a vector of explanatory variables and β is a vector of coefficients.
With the logit model, we can identify factors that determine whether a respondent
is a protestor.

Welfare analysis
To analyze dichotomous choice-contingent valuation data (Version 0.0.15), we used a
package by Nakatani, Aizaki & Sato (2016) run on R (Version 3.3.2 for Windows (64 bit))
(R Core Team, 2016).

WTP estimate
We used a single-bounded dichotomous choice format, which was used in the 1998 study
(Tsuge & Washida, 2003). It is less susceptible to bias than open-ended or payment
card formats (Mitchell & Carson, 1989). As bids, each respondent was shown one among
six randomly selected amounts: 500, 1,000, 3,000, 8,000, 15,000, and 30,000 JPY. The
respondents were then asked if they were willing to pay the amount toward the
implementation of each project. We assumed the payment would be made only once.
To ensure that the respondents recognized the payment burden, we explained that the
donation amount would be deducted from the money used for other household purposes.
Those who agreed to donate the amount were asked to specify the expenditures they forfeit
for the donation.

The response data were analyzed using the binary logit model derived from the random
utility model (Hanemann, 1984). In the model, the following is assumed as the utility
respondent k obtains from the alternative:

Uki ¼ Vki þ eki; (2)

where i takes the symbol y when respondent k answers “yes” to the bid and n when
respondent k answers “no.” Vki and εki represent the observable deterministic term and
unobservable error term of utility. It is assumed that respondent k considers cost and
environmental improvement realized by the conservation project and chooses an
alternative with higher utility. The probability Pky that the respondent k will answer yes is
equal to the probability that the utility from the alternative Uky, is larger than the utility
from the alternatives n, Ukn, as described below:

Pky ¼ Pr Uky > Ukn
� � ¼ Pr Vky þ eky > Vkn þ ekn

� �
: (3)
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Assuming error term εki follows a type-I extreme value distribution (Gumbel
distribution), probability Pky is described by the following binary logit model:

Pky ¼ 1
1þ e��V

; (4)

where �V denotes the utility difference function and the following linear function is
assumed: �V = a + bTk. In the utility difference function, Tk represents the bid offered to
respondent k and a and b indicate the utility obtained from environmental improvement
and utility obtained from the payment. By extending the utility difference function as
follows, it is possible to analyze the influence of other factors (e.g., household income) on
the respondents’ answers: �V = a + bTk + γzk, where, zk is a vector of other factors,
possibly affecting respondent k’s answer and γ is a vector of parameters for those factors.

The parameters are estimated by the maximum likelihood method (Greene, 2012). The
log likelihood function can be written as follows:

lnL ¼
X

k

X
i
dkilnPki; (5)

where dki is a dummy variable, such that dki = 1 when respondent k answers “yes” to a bid,
and dki = 0 otherwise.

The meanWTP can be calculated using the estimated parameters, a and b (Hanemann,
1984). It is obtained by integrating the probability that the respondent will answer “yes” to
the bid. However, since it is not realistic to integrate an extremely high amount, the
maximum bid is often used as the integration upper limit. In this case, the mean WTP is
calculated as follows:

Mean WTP truncated at Tmaxð Þ ¼
Z Tmax

0
PkydT; (6)

where Tmax is the maximum bid.

Confidence intervals
We calculated the confidence intervals using Krinsky and Robb’s technique (Krinsky &
Robb, 1986), which is often employed in stated preference methods, such as the contingent
valuation method (CVM) and conjoint analysis (Downing & Ozuna, 1996; Zandersen,
Termansen & Jensen, 2007; Lew &Wallmo, 2017;Matthews, Scarpa &Marsh, 2017). Using
the technique, we draw 10,000 random coefficients and compute 10,000 mean WTP
measures. Then, we ordered the 10,000 mean WTP measures from the smallest to largest
and selected the 95% confidence limits.

Transferability test

Since it is impossible for people who are not born yet to report their future WTP and
confirm the extent to which a current project will be supported by future generations,
we need to extrapolate a future WTP value by exploiting value information currently
available. A method that has been widely used is benefit transfers, which involve
transferring existing value information to a new context (Rosenberger & Loomis, 2017).
There are two primary types of benefit transfers: value and function transfers.
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Value transfers are the direct application of summary statistics in existing research such as
per unit measure of WTP (Rosenberger & Loomis, 2017). It generally assumes constant
preferences over time (Costanza et al., 1997, 2014). Function transfers tailor value
estimates by reflecting differences in the characteristics of contexts in a model
estimating WTP.

In addition to a strong interest in the transferability of WTP estimates given the scarcity
of resources, the temporal stability of the estimates and its testing methods have been
extensively studied, although most studies are limited to the short term (from a week to
two years) (Skourtos, Kontogianni & Harrison, 2010). The key focus is the statistical
equality of WTP and coefficient parameters of models using various statistical tests such as
the t-test, Wald test, likelihood ratio test, Mann–Whitney test, and Kolgorov–Smirnov test
(Brouwer & Spaninks, 1999).

However, we did not conduct these statistical tests for two reasons. First, the statistical
tests examine statistical equality and ignore acceptable levels of accuracy in a real-world
context (Rosenberger, 2015). A review by Rosenberger (2015) reveals that most studies
failed to pass these tests. Second, the coefficients estimated by the logit model used in
this study are not purely parameters of the utility function but products of parameters
of the utility function and scale parameter (Train, 2009). Therefore, testing the statistical
equality of the estimated coefficients does not necessarily mean examining the statistical
equality of the parameters of the utility function and there is a possibility of erroneous
judgments on the latter. On the other hand, since WTP estimates are calculated from
the ratio of estimated coefficients, the scale parameters of the numerator and denominator
are canceled out and not affected by them. Therefore, it is more meaningful to test for
the statistical equality of WTP estimates.

Hence, we evaluated the performance of value and function transfers by conducting a
percentage transfer error (PTE) test, which is a type of transfer error test (Rosenberger,
2015) that measures the difference between the benefit transfer value (estimated using 1998
values or functions) and true value (2015 estimates). While the abovementioned tests focus
on equality, this test estimates maximum transfer error. The percentage transfer test is
calculated as

PTE ¼ VT � VP

VP

� �
� 100; (7)

where VT is the transfer estimate and VP the known or actual estimate for the policy site.
PTE then measures the degree of difference between the transferred and actual estimates
at the policy site. Typically, PTE requires both estimates to be available within the
context of a primary study that has derived them (Rosenberger, 2015, p. 309).

For a function transfer, we used models that include income as an explanatory variable
and incorporate average income for 2015 in the 1998 models for estimation. There are
three reasons to include income as an explanatory variable. First, it is consistent with the
economic theory underpinning this method (Brouwer & Bateman, 2005; Hanemann,
1984). Second, it is statistically significant (Brouwer & Bateman, 2005) in many empirical
studies, including the present analysis. Finally, long-term income projection has been
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well-studied and available from various sources such as government agencies and the
Organization for Economic Co-operation and Development.

RESULTS
While the sample sizes have the same order of magnitude (5,632 respondents for 1998 and
7,264 respondents for 2015), there are significant differences in the rates of internet
accessibility, which could affect the compositions of the samples (Supplementary
Information S2 for descriptive statistics) and the following analyses. In Japan, personal
accessibility to the Internet significantly increased from 13.4% in 1998 to 83.0% in 2015
(Ministry of Internal Affairs and Communications, 2017). While company employees
account for the largest share of respondents in both 1998 and 2015, which is consistent
with population characteristics, there are certain differences between the years. For
instance, university students with internet access accounted for 14% of the respondents
in 1998 but only 6% in 2015. Part-time workers, the unemployed, and housewives with
internet access accounted for 3% of the respondents in 1998 and 36% in 2015.
We calculated confidence intervals using the Krinsky–Robb technique in the following
analysis on welfare changes and temporal transferability.

Protest responses
RQ 1: share of protest responses
The share of protest responses is greater in 2015 than in 1998 and larger for non-coastal
residents compared with coastal residents for all three plans (Table 1). The analysis of
variance shows that these differences in the shares by year and geographical origin are
statistically significant at the 10% level for all projects.

RQ 2: reasons for protest responses

We coded the protest responses into six types on the basis of multiple choices and open
answers to reasons underpinning the rejection of a bid proposed for the projects. Here,
we show the categorization of reasons by year and geographical origin (Tables 2–4).
The patterns are similar across all projects, except for the change in Reason 1 for
non-coastal residents.

The share of coastal residents increased for all three projects and they accounted for the
second highest number of respondents protesting contribution to a fund (Reason 1).
The respondents were asked to contribute to a newly established local fund (The SIS
Environment Conservation Fund) to implement the projects. In the open answers, some

Table 1 Shares of protest responses by year and geographical origin.

Project 1 Project 2 Project 3

1998 2015 1998 2015 1998 2015

Coastal residents 24.4% 37.3% 20.4% 32.6% 17.5% 33.7%

Non-coastal residents 25.8% 41.6% 22.4% 39.0% 18.9% 38.2%

Total 25.7% 41.3% 22.2% 38.6% 18.8% 37.9%
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respondents stated that it should be funded from tax revenues because it is a public good
whose cost should be incurred by everyone.

In both years, coastal and non-coastal residents accounted for the highest numbers
in terms of the belief that funding was not their personal responsibility (Reason 2).
In particular, the number of non-coastal residents significantly increased for Reason 2 and
accounted for a larger share of protest responses for 2015. In the open answers, both
coastal and non-coastal residents claimed the project(s) should be funded by people who
are responsible for the environmental destruction, such as private companies and

Table 2 Composition of reasons for protest by year and geographical origin for Project 1.

Reason to oppose bid Coastal residents Non-coastal residents

1998 2015 t-test 1998 2015 t-test

1. I support these projects, but I am against
contributing to a fund.

19% 33% *** 23% 27% ***

2. I support these projects, but I don’t
think I need to personally
take responsibility for funding.

42% 40% 37% 54% ***

3. I am opposed to the program itself. 34% 25% ** 33% 18% ***

4. I do not trust the survey. 3% 1% 3% 0% ***

5. Information is insufficient to make a judgment. 1% 2% 4% 1% ***

6. Did not understand the questionnaire. 1% 0% 1% 0% ***

Total 100% 100% 100% 100%

N 96 170 1,330 2,762

Notes:
The t-tests examine the null hypothesis of no difference in numbers of times each reason was cited between 1998 and
2015.
** p < 0.05.
*** p < 0.01.

Table 3 Composition of reasons for protest by year and geographical origin for project 2.

Reason to oppose bid Coastal residents Non-coastal residents

1998 2015 t-test 1998 2015 t-test

1. I support these projects, but I am against
contributing to a fund.

20% 38% *** 28% 29%

2. I support these projects, but I don’t think
I need to personally take responsibility for
funding.

46% 49% 41% 60% ***

3. I am opposed to the program itself. 26% 11% *** 23% 10% ***

4. I do not trust the survey. 4% 1% ** 4% 0% ***

5. Information is insufficient to make a judgment. 3% 1% 4% 1% ***

6. Did not understand the questionnaire. 1% 0% * 1% 0% ***

Total 100% 100% 100% 100%

N 80 149 1,155 2,595

Notes:
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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municipalities. A characteristic unique to non-coastal residents is that while they valued
these projects, some preferred to conserve the environment closer to their place of
residence.

The rate of respondents opposed to the program itself (Reason 3) was lower in 2015.
In the open answers, certain respondents who chose Reason 3 stated they were dubious
about the effectiveness of the project(s). For example, some pointed out that the scales of
the projects are too small to realize the benefits mentioned.

RQ 3: systematic difference between protestors and non-protestors
Before building a model to estimate WTP, we tested the systematic difference between
protestors and non-protestors. The WTP estimate could be biased if there is a systematic
difference (Freeman, Herriges & Kling, 2014). However, there is no unanimous protocol
for the treatment of protest responses (Tobarra-González, 2015). Here, we adopted a
logit model to explore factors influencing a respondent’s choice to protest or not. We chose
place of residence, income, and year as explanatory variables. Because of the 17-year gap
between 1998 and 2015, the samples were considered to be drawn from different
populations. Given that respondents are geographically located in different areas,
differentiating WTP by place of residence could also be informative for conservation
projects (e.g., more targeted fundraising). Income is a key variable in economic theory
(Hanemann, 1984; Brouwer & Bateman, 2005). The results revealed (Table 5) that all three
variables explain the respondents’ choice to protest at the statistically significant levels,
indicating the possibility of a systematic difference between protestors and non-protestors
by place of residence, income, and year. Therefore, it would be desirable to estimate
WTP by constructing models on the basis of these three variables. However, since income
has 15 categories and it is not realistic to model each category separately, we use income as
an explanatory variable. Accordingly, we constructed four models for each project,
resulting in a total of 12 models.

Table 4 Composition of reasons for protest by year and geographical origin for Project 3.

Reason to oppose the bid Coastal residents Non-coastal residents

1998 2015 t-test 1998 2015 t-test

1. I support these projects, but I am against
contributing to a fund.

22% 38% *** 30% 29%

2. I support these projects, but I don’t think
I need to personally take responsibility for funding.

51% 47% 44% 59% ***

3. I am opposed to the program itself. 20% 11% ** 18% 10% ***

4. I do not trust the survey. 3% 2% 3% 1% ***

5. Information is insufficient to make a judgment. 3% 2% 3% 1% ***

6. Did not understand the questionnaire. 1% 0% * 1% 0% ***

Total 100% 100% 100% 100%

N 69 154 974 2,538

Notes:
* p < 0.10.
** p < 0.05.
*** p < 0.01.
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Welfare
RQ 4: confidence intervals
This research question addresses the extent to which preferences for coastal ecosystem
services (i.e., welfare obtained from the services) have evolved over the 17 years bymeasuring
changes in people’s WTP for the projects. On the basis of the protest response analysis,
we built models to estimate WTP by year and geographical origin with income as an
explanatory variable when it is statistically significant (Supplementary Information S3).

Figure 3 shows changes in the meanWTP with 95% confidence intervals across 17 years
by geographical origin. The sample sizes differ significantly by geographical origins but
have the same order of magnitude across time: 278–308 respondents for coastal residents
and 3,146–3,772 respondents for non-coastal residents. The confidence intervals were
relatively wider for coastal residents due to their smaller sample sizes. The confidence

Table 5 Logit models for three projects.

Project 1 Project 2 Project 3

Coef. t-stat Coef. t-stat Coef. t-stat

Coastal_dummy -0.164 -1.95* -0.241 -2.74*** -0.173 -1.93*

Income -0.014 -2.36** -0.015 -2.42** -0.020 -3.03***

Year 0.035 13.92*** 0.041 15.53*** 0.051 18.62***

Constant -71.479 -14.01*** -82.404 -15.63*** -102.785 -18.73***

N 10,933 10,938 10,937

Log-likelihood -6,808.4 -6,537.5 -6,244.7
Notes:

* p < 0.10.
** p < 0.05.
*** p < 0.01.

Figure 3 Confidence intervals of mean WTP. �Indicates income was excluded from the model because
it was not statistically significant (Supplementary Informations S3 and S4).

Full-size DOI: 10.7717/peerj.5366/fig-3
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intervals among the same geographical origin are comparable because of the similar
sample sizes.

The confidence intervals overlap for all models, except for non-coastal residents in the
case of Project 2 (conservation of seagrass beds as cradles of the sea), indicating that only
welfare obtained from Project 2 increased for non-coastal residents at the statistically
significant level. The mean WTP increased by 17.4%, from 14,870 JPY in 1998 to
17,452 JPY in 2015. This change is also the largest among the point estimates of the mean
WTP: -8.5% for coastal residents in Project 1, -0.4% for non-coastal residents in Project 1,
8.9% for coastal residents in Project 2, -11.3% for coastal residents in Project 3, and
3.3% for non-coastal residents in Project 3 (Supplementary Information S4).
The non-coastal residents’ mean WTP shows a stark contrast with their WTPs for the
rest whose mean WTPs barely changed (-0.4% and 3.3%).

RQ 5: temporal transferability

The research question is based on the extent of transferability of WTP estimates and
models in 1998 to those in 2015. Table 6 presents the absolute PTEs for value and function
transfers. PTE measures the difference in percentage between true values calculated
using the 2015 data and model and transferred values are estimated using value
information for 1998. Of the six transfers, four transfers performed better for the value
transfer.

DISCUSSION
Protest responses
Protest response analyses are generally beyond the scope of WTP practices and benefit
transfers. However, our study revealed that it provides non-negligible information on
successful conservation projects that are implemented in the real world, not in a vacuum.
Changes in the share and composition of protest responses demonstrated those in
preferences for other aspects of a conservation project rather than the value of ecosystem
services measured in WTP.

Overall, these shares are larger than the average share of protest responses in previous
studies (mean: 17.69%; standard deviation: 11.30; median: 16.13; min.: 0; max.: 59.28)

Table 6 Absolute percentage transfer errors with ranges.

Residency Value transfer Function transfer

Mean jPTEj Range Mean jPTEj Range

Project 1 Coastal 9.3 8.4–9.8 3.5 1.7–4.7

Non-coastal 0.4 0.3–0.4 4.3 3.8–4.6

Project 2 Coastal 8.2 6.8–9.2 12.0 8.9–15.4

Non-coastal 14.8 14.3–15 18.0 17.1–18.5

Project 3 Coastal 12.8 10.3–14.4 6.8 6.3–6.8

Non-coastal 3.2 3–3.1 5.5 5.1–5.8

Notes:
Better transfers by project and residency are in bold. The range is from the minimum to maximum difference of WTP
(mean, lower bound, and upper bound WTPs), between 1998 and 2015.
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(Meyerhoff & Liebe, 2010). The shares increase in 2015, which indicates the growing
importance of protest response analyses as a source of information for conservation
projects. In addition to the possibility of an actual increase in the protest responses in the
2015 population, the drastic changes in internet accessibility resulted in biased samples
with varying population attributes. However, since there appears to be no study on
temporal changes in the share of protest responses, we are still unaware if an increase in the
share of protest responses is a general trend and of the factors influencing the increase.
We leave this to further study.

The analysis of the reasons for protest highlights the need for policymakers to be
adaptive and rethink the manner in which projects are implemented. More specifically,
there is a growing dislike for payment methods (i.e., establishing a fund) (Reason 1).
In addition, respondents who do not want to personally take responsibility for funding
(Reason 2) account for the highest number of protestors, suggesting the reconsideration of
the payment method along with a reflection of those responsible for the past destruction of
ecosystems and project beneficiaries. Failure to account for these reasons could lead to
policymakers facing unexpected oppositions at the time of actual project implementation,
even if the WTP estimates that do not include protest responses indicate the projects as
valuable. The choice of payment method is an important aspect of a project scheme
(Freeman, Herriges & Kling, 2014) and this choice should be sensitive to the social context
(Fischhoff & Furby, 1988). In addition to the method of payment, the recipient of these
payments is an important aspect warranting consideration given that, according to
protest responses, some non-coastal residents prefer spending money on a similar
project closer to their place of residence (Reason 2).

The protest response analysis was also informative in correcting systematic differences
caused by the exclusion of the protest responses from the WTP estimate. The logit models
identified place of residence, income, and year as a source of systematic differences.
While place of residence and year seem to be straightforward, further study is
recommended to explain why income can be a significant explanatory factor for why
respondents cast protest votes to draw larger implications. To obtain an accurate WTP
estimate, we recommend the protest response analysis, especially when the share is not as
small as that in our case study.

Welfare
The confidence intervals showed that the welfare obtained from the projects measured in
WTP was stable over the 17 years, except for non-coastal residents in the case of Project
2 (conservation of seagrass beds as cradles of the sea). Because studies of long-term
evolution of WTP for a specific site are lacking, it is difficult to determine whether our
finding is unique or conforms to other sites as well. However, these changes have the same
order of magnitude as global estimates by Costanza et al. (2014), who used the world
database for valuation studies on ecosystem services: the unit value of estuaries decreased
by 8.2% (from 31,509 USD/ha per year in 1997 to 28,916 USD/ha per year in 2011)
and the unit value of seagrass or algae beds increased by 10.1% (from 26,226 USD/ha per
year in 1997 to 28,916 2007 USD/ha per year in 2011). However, Pendleton et al. (2016)
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conducted a closer examination of the data compiled by Costanza et al. (2014) and
highlighted the lack of accuracy and comprehensiveness, especially for marine and coastal
areas. For example, the database includes estimates from more than 20 years ago by
assuming the temporal stability (or non-changing) of a unit value. This supports the
importance of primary studies on the temporal valuation of marine and coastal ecosystem
services.

The changes in WTP can be explained by factors affecting demand or supply of the
ecosystem services (Skourtos, Kontogianni & Harrison, 2010). Factors affecting demand
could include income, prices of other goods, and socioeconomic profile, while those
influencing supply may be the amount and quality of ecosystem services.

There are three possible reasons for a higher WTP for Project 2 among non-coastal
residents. First, while Project 2 was the same in both 2015 and 1998, the context was
different. The 1998 survey presented the possibility of the seagrass bed being destroyed:
“Moreover, 50 hectares of the largest remaining seagrass bed are currently proposed
for reclamation as airport and harbor construction progresses.” However, since the
seagrass bed was destroyed by 2015, the corresponding survey addressed it as actually
destroyed. This can be considered a scarcity signal. Previous studies also show the
sensitivity of WTP to changes in the supply of ecosystem services in the SIS (Tokiyoshi
et al., 2005). Second, the first reason may attract attention from those who do not live
in coastal zones because they benefit from the airport and harbor construction. Finally, the
restoration of the seagrass bed became a national agenda, and the Fisheries Agency
launched an investigative committee for seagrass beds and mudflats around six months
prior to our survey. There is no significant difference between Project 2 on one hand,
and Project 1 and 3 on the other regarding the changes in protest responses probably
because other factors, such as income and the various temporal factors shown in the
logit models (Table 5) outweigh the three reasons mentioned above.

The PTEs were not large compared with those in previous studies: the mean of the mean
PTE was 140 for the value transfer and 65 for the function transfer (Rosenberger & Loomis,
2017). The performance of a transfer is considered to depend on contextual similarity
(Rosenberger & Loomis, 2017). Since these previous studies are about a spatial transfer
(i.e., between spatially different sites) and not a temporal transfer (i.e., between temporally
different but spatially same sites), the contextual difference resulting from the 17-year
gap is smaller than the spatial differences in previous studies (Rosenberger & Loomis,
2017). It is difficult to judge whether these transfer errors are small among long-term
temporal transfer studies since such studies are limited. Zandersen, Termansen & Jensen
(2007) conducted a study on forest ecosystem services in Denmark and reported a PTE of
25 for 52 forests across a 20-year period. Boman et al. (2011) estimate this value at 17
for Sweden.

In contrast to general tendency (Rosenberger, 2015; Rosenberger & Loomis, 2017),
in this study, the value transfer performs better than the function transfer: of the six
transfers, four are better as value transfers. There are two possible explanations:
temporal contextual similarity and insufficiency of the function transfer. First, as
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Bateman et al. (2011, p. 383) argued, “the choice of (value vs. function transfer)
depends crucially upon the degree of similarity of the sites under consideration.” As the
comparison of previous studies on spatial transfer revealed, study sites during 1998 and
2015 seemed similar. Second, our function transfer did not sufficiently capture changes
because in general, function transfers perform better than value transfers as the former
can increase transfer accuracy by reflecting site characteristics (Rosenberger & Loomis,
2017). In technical terms, there are two types of changes that affect WTP estimates.
First are changes in the WTP estimate model’s arguments and the second are those in the
coefficients of the model (Whitehead & Hoban, 1999). The function transfers in our
study adjusted only income, an argument, and assumed that the coefficients are
constant over the 17 years.

In addition, it is notable that non-coastal residents’mean PTE and its range for Project 2
are the highest for both value and function transfers. This is reasonable because neither
the value nor function transfer reflected the loss of the seagrass bed, a change in the
supply side. This indicates that, while welfare was not as sensitive to time even in the
long term, it was sensitive to changes in the supply of ecosystem services (i.e., loss of seagrass
beds for Project 2). This calls a further study on contextually relevant research with particular
focus on supply-side changes. However, since Japan has been relatively stable in the
socioeconomic sense, our findings do not rule out the importance of other contextual
changes that affect the supply and demand of ecosystem services, such as income,
demographics, perceptions of nature, and the preference structure of individuals, through
learning procedures or cultural transmissions (Skourtos, Kontogianni & Harrison, 2010).

Limitations and future research
Our study is subject to two major limitations in terms of its implications for
conservation projects: a biased sample and context-dependent results. First, because of
the significant changes in internet accessibility from 1998 (13.4%) to 2015 (83.0%), the
sample attributes may differ enough to influence the results (see Supplementary
Information S2 for descriptive statistics). Second, the overall stability of WTP could be
attributed to the specific context of Japan, where there is little drastic social-ecological
change affecting the supply and demand of ecosystem services. Therefore, the stability level
found in this study might not be applicable to other areas characterized by drastic
social-ecological changes, such as developing countries.

To derive more general implications for conservation projects, further studies on the
evolution of preferences and development of methodology for protest response analyses
are encouraged. Further, given the asset of previous one-time studies on WTP
estimates in various contexts and time periods across the world (e.g., Ecosystem
Services Valuation Database (ESVD); Van Der Ploeg & De Groot, 2010), a similar temporal
study should be conducted by exploiting the asset to elicit more general findings about
the long-term evolution of preferences for nature. The accumulation of such studies
would allow us to construct a more temporal-sensitive database for the valuation of
ecosystem services and conduct a better temporal and spatial benefit transfer. A caveat,
however, is the availability of raw data used for past studies. In particular, data for protest
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responses may be limited in their availability. Priority should, thus, be given to cases in
which drastic social-ecological changes and adaptive conservation projects are expected.
Furthermore, while our study used CVM, conjoint analysis, another stated preference
method to measure WTP (Louviere, Hensher & Swait, 2000) may be promising. A conjoint
analysis uses profiles of a conservation project with various attributes (e.g., degree of
conservation, development, and cost) and elicits respondents’ preferences for trade-offs
among these attributes. This could be particularly useful when a project faces serious
trade-offs such as conservation vs. development. In addition, a conjoint analysis can
capture marginal changes in WTP caused by changes in attributes such as quantity of
ecosystem services supplied, and thus, could better capture factors affecting supply and
demand for ecosystem services.

As our study showed, protest responses could provide non-negligible information for a
conservation project in a real-world context. Protest responses are by no means residual
information. In fact, several attempts have been made to use them (García-Llorente,
Martín-López & Montes, 2011; Cunha-e-Sá et al., 2012), although such analyses remain
underdeveloped (Brouwer & Martín-Ortega, 2012; Tobarra-González, 2015).

Although beyond the scope of this paper, the readers should note that being based
on economic theory, our study has a narrow focus relative to the broader spectrum of
individuals’ preferences for nature and their approaches to it. What WTP can capture
is limited in scope and economics is not the only approach to capture the preferences
regarding nature. First, WTP captures assigned values, not held ones (Brown, 1984).
While held values represent certain types of behavior (e.g., loyalty), end states
(e.g., freedom), and quality (e.g., beauty) that individuals value, assigned values are
what individuals assign to a given change over alternative outcomes based on their
preferences (Segerson, 2017). Second, economic theory is silent regarding the motivations
underlying individuals’ preferences (Flores, 2017). However, exploring the motivations
behind their preferences may be insightful for designing and managing conservation
projects. One promising approach is Schwartz’s (2012) human value theory (HVT),
which explains the motivational basis for both attitudes and behavior. Hicks et al. (2015)
applied HVT to explore the motivations behind fishers’ preferences for marine ecosystem
services. Finally, while WTP captures individual preferences, assuming consumer
sovereignty with short-term focus, sustainable values assuming community sovereignty
with long-term focus should also be considered (Costanza, 2000; Norton, Costanza &
Bishop, 1998). Since conservation projects typically involve long-term horizons, the
preference inconsistencies between short- and long-term horizons should be eliminated
(Norton, Costanza & Bishop, 1998). For example, Norton, Costanza & Bishop (1998)
propose a two-tiered decision structure to eliminate such inconsistencies.

CONCLUSIONS
This study investigated the evolution of preferences for conservation projects (i.e., welfare
measured in WTP and other project aspects assessed by protest responses). We compared
preferences for three conservation projects in the SIS, Japan, at two distant time
points, 1998 and 2015. Owing to the lack of a unanimous protocol for protest response
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analysis and its use for WTP estimate, we proposed a simple comprehensive analytic
framework that integrates protest response and WTP analyses.

Protest responses provide useful information to render a project adaptive to changes in
the social-ecological system, the SIS. For instance, the payment method should be
reconsidered. The welfare obtained from the projects was stable over a 17-year period,
except for non-coastal residents in the case of Project 2. This possibly reflects the factors
influencing changes in the demand and supply of the ecosystem services. Since the
PTEs for both value and functional transfers were smaller than those in previous studies,
they can be considered temporarily transferable. A function transfer performs less than a
value transfer because of the contextual similarity over time and the insufficient
specification of functions for the transfer.

Further temporal studies are highly encouraged, with focus on locations where
significant social-ecological changes have occurred or are expected to occur, such as in
developing countries. These studies can contribute to not only the primary study site but
also the accumulation and sophistication of ecosystem services database such as ESVD.
Doing so will enable a better benefit transfer when time and budget are unavailable to
conduct a primary study.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This research was supported by the Environment Research and Technology Development
Fund (S-13) of the Ministry of the Environment, Japan. The funders had no role in study
design, data collection and analysis, decision to publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
Environment Research and Technology Development Fund (S-13) of the Ministry of the
Environment, Japan.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
� Takuro Uehara conceived and designed the experiments, analyzed the data, prepared
figures and/or tables, authored or reviewed drafts of the paper, approved the final draft.

� Takahiro Tsuge conceived and designed the experiments, analyzed the data, contributed
reagents/materials/analysis tools, prepared figures and/or tables.

� Takahiro Ota conceived and designed the experiments, performed the experiments,
contributed reagents/materials/analysis tools.

Data Availability
The following information was supplied regarding data availability:

The raw data are provided in the Supplemental File.

Uehara et al. (2018), PeerJ, DOI 10.7717/peerj.5366 17/20

http://dx.doi.org/10.7717/peerj.5366#supplemental-information
http://dx.doi.org/10.7717/peerj.5366
https://peerj.com/


Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.5366#supplemental-information.

REFERENCES
Bateman I, Brouwer R, Ferrini S, Schaafsma M, Barton DN, Dubgaard A, Hasler B, Hime S,

Liekens I, Navrud S, De Nocker L, Ščeponavičiūtė R, Semėnienė D. 2011. Making benefit
transfers work: deriving and testing principles for value transfers for similar and dissimilar sites
using a case study of the non-market benefits of water quality improvements across Europe.
Environmental and Resource Economics 50(3):365–387 DOI 10.1007/s10640-011-9476-8.

Boman M, Mattsson L, Ericsson G, Kriström B. 2011.Moose hunting values in Sweden now and
two decades ago: the Swedish hunters revisited. Environmental and Resource Economics
50(4):515–530 DOI 10.1007/s10640-011-9480-z.

Brouwer R, Bateman IJ. 2005. Temporal stability and transferability of models of willingness to
pay for flood control and wetland conservation. Water Resources Research 41(3):1–6
DOI 10.1029/2004wr003466.

Brouwer R, Martín-Ortega J. 2012.Modeling self-censoring of polluter pays protest votes in stated
preference research to support resource damage estimations in environmental liability.
Resource and Energy Economics 34(1):151–166 DOI 10.1016/j.reseneeco.2011.05.001.

Brouwer R, Spaninks FA. 1999. The validity of environmental benefits transfer: further empirical
testing. Environmental and Resource Economics 14(1):95–117 DOI 10.1023/a:1008377604893.

Brown TC. 1984. The concept of value in resource allocation. Land Economics 60(3):231–246
DOI 10.2307/3146184.

Costanza R. 2000. Social goals and the valuation of ecosystem services. Ecosystems 3(1):4–10
DOI 10.1007/s100210000002.

Costanza R, d’Arge R, De Groot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S,
O’Neill RV, Paruelo J, Raskin RG, Sutton P, Van Den Belt M. 1997. The value of the world’s
ecosystem services and natural capital. Nature 387(6630):253–260 DOI 10.1038/387253a0.

Costanza R, De Groot R, Sutton P, Van Der Ploeg S, Anderson SJ, Kubiszewski I, Farber S,
Turner RK. 2014. Changes in the global value of ecosystem services. Global Environmental
Change 26:152–158 DOI 10.1016/j.gloenvcha.2014.04.002.

Cunha-e-Sá MA, Madureira L, Nunes LC, Otrachshenko V. 2012. Protesting and justifying: a
latent class model for contingent valuation with attitudinal data. Environmental and Resource
Economics 52(4):531–548 DOI 10.1007/s10640-011-9541-3.

Downing M, Ozuna JT. 1996. Testing the reliability of the benefit function transfer approach.
Journal of Environmental Economics and Management 30(3):316–322
DOI 10.1006/jeem.1996.0021.

Fischhoff B, Furby L. 1988. Measuring values: a conceptual framework for interpreting
transactions with special reference to contingent valuation of visibility. Journal of Risk and
Uncertainty 1(2):147–184 DOI 10.1007/bf00056166.

Flores NE. 2017. Conceptual framework for nonmarket valuation. In: Champ PA, Boyle K,
Brown TC, eds. A primer on nonmarket valuation (the economics of non-market goods and
resources). Dordrecht: Springer, 27–54.

Freeman AM III, Herriges JA, Kling CL. 2014. The measurement of environmental and resource
values: theory and methods. Oxon: Routledge.

Uehara et al. (2018), PeerJ, DOI 10.7717/peerj.5366 18/20

http://dx.doi.org/10.7717/peerj.5366#supplemental-information
http://dx.doi.org/10.7717/peerj.5366#supplemental-information
http://dx.doi.org/10.1007/s10640-011-9476-8
http://dx.doi.org/10.1007/s10640-011-9480-z
http://dx.doi.org/10.1029/2004wr003466
http://dx.doi.org/10.1016/j.reseneeco.2011.05.001
http://dx.doi.org/10.1023/a:1008377604893
http://dx.doi.org/10.2307/3146184
http://dx.doi.org/10.1007/s100210000002
http://dx.doi.org/10.1038/387253a0
http://dx.doi.org/10.1016/j.gloenvcha.2014.04.002
http://dx.doi.org/10.1007/s10640-011-9541-3
http://dx.doi.org/10.1006/jeem.1996.0021
http://dx.doi.org/10.1007/bf00056166
http://dx.doi.org/10.7717/peerj.5366
https://peerj.com/


García-Llorente M, Martín-López B, Montes C. 2011. Exploring the motivations of protesters in
contingent valuation: insights for conservation policies. Environmental Science & Policy
14(1):76–88 DOI 10.1016/j.envsci.2010.11.004.

Gómez-Baggethun E, De Groot R, Lomas PL, Montes C. 2010. The history of ecosystem services
in economic theory and practice: from early notions to markets and payment schemes.
Ecological Economics 69(6):1209–1218 DOI 10.1016/j.ecolecon.2009.11.007.

Greene WH. 2012. Econometric Analysis. Seventh Edition. Essex: Pearson Education.

Hicks CC, Cinner JE, Stoeckl N, McClanahan TR. 2015. Linking ecosystem services and
human‐values theory. Conservation Biology 29(5):1471–1480 DOI 10.1111/cobi.12550.

Hanemann WM. 1984. Welfare evaluations in contingent valuation experiments with
discrete responses. American Journal of Agricultural Economics 66(3):332–341
DOI 10.2307/1240800.

Jakus PM, Stephens B, Fly JM. 2005. Temporal reliability in contingent valuation (with a
restrictive research budget). Economics Research Institute Study Paper 1:1–25.

Krinsky I, Robb AL. 1986. On approximating the statistical properties of elasticities.
Review of Economics and Statistics 68(4):715–719 DOI 10.2307/1924536.

Kubiszewski I, Costanza R, Anderson S, Sutton P. 2017. The future value of ecosystem services:
global scenarios and national implications. Ecosystem Services 26:289–301
DOI 10.1016/j.ecoser.2017.05.004.

Lew DK, Wallmo K. 2017. Temporal stability of stated preferences for endangered species
protection from choice experiments. Ecological Economics 131:87–97
DOI 10.1016/j.ecolecon.2016.08.009.

Louviere JJ, Hensher DA, Swait JD. 2000. Stated choice methods: analysis and applications.
Cambridge: Cambridge University Press.

Matthews Y, Scarpa R, Marsh D. 2017. Stability of willingness-to-pay for coastal management: a
choice experiment across three time periods. Ecological Economics 138:64–73
DOI 10.1016/j.ecolecon.2017.03.031.

Meyerhoff J, Liebe U. 2010.Determinants of protest responses in environmental valuation: a meta-
study. Ecological Economics 70(2):366–374 DOI 10.1016/j.ecolecon.2010.09.008.

Ministry of Internal Affairs and Communications. 2017. Trend survey on the internet use.
Available at http://www.soumu.go.jp/johotsusintokei/new/index.html (accessed 18 May 2018)
[In Japanese].

Mitchell RC, Carson RT. 1989. Using surveys to value public goods: the contingent valuation
method. New York: RFF Press.

Nakatani T, Aizaki H, Sato K. 2016. DCchoice: an R package for analyzing dichotomous choice
contingent valuation data. R package Version 0.0.15. Available at https://cran.r-project.org/web/
packages/DCchoice/citation.html (accessed 18 May 2018).

Norton B, Costanza R, Bishop RC. 1998. The evolution of preferences: why “sovereign”
preferences may not lead to sustainable policies and what to do about it. Ecological Economics
24:193–211.

Pendleton LH, Thébaud O, Mongruel RC, Levrel H. 2016. Has the value of global marine and
coastal ecosystem services changed? Marine Policy 64:156–158
DOI 10.1016/j.marpol.2015.11.018.

R Core Team. 2016. R: A Language and Environment for Statistical Computing. Version 3.3.2
Vienna: R Foundation for Statistical Computing. Available at https://www.R-project.org/.

Uehara et al. (2018), PeerJ, DOI 10.7717/peerj.5366 19/20

http://dx.doi.org/10.1016/j.envsci.2010.11.004
http://dx.doi.org/10.1016/j.ecolecon.2009.11.007
http://dx.doi.org/10.1111/cobi.12550
http://dx.doi.org/10.2307/1240800
http://dx.doi.org/10.2307/1924536
http://dx.doi.org/10.1016/j.ecoser.2017.05.004
http://dx.doi.org/10.1016/j.ecolecon.2016.08.009
http://dx.doi.org/10.1016/j.ecolecon.2017.03.031
http://dx.doi.org/10.1016/j.ecolecon.2010.09.008
http://www.soumu.go.jp/johotsusintokei/new/index.html
https://cran.r-project.org/web/packages/DCchoice/citation.html
https://cran.r-project.org/web/packages/DCchoice/citation.html
http://dx.doi.org/10.1016/j.marpol.2015.11.018
https://www.R-project.org/
http://dx.doi.org/10.7717/peerj.5366
https://peerj.com/


Rosenberger RS. 2015. Benefit transfer validity and reliability. In: Johnston RJ, Rolfe J,
Rosenberger RS, Brouwer R, eds. Benefit Transfer of Environmental And Resource Values:
A Guide For Researchers And Practitioners. Dordrecht: Springer Netherlands, 307–326.

Rosenberger RS, Loomis JB. 2017. Benefit transfer. In: Champ PA, Boyle KJ, Brown TC, eds.
A Primer on Nonmarket Valuation. Dordrecht: Springer, 431–462.

Schwartz SH. 2012. An overview of the Schwartz theory of basic values. Online Readings in
Psychology and Culture 2(1):11 DOI 10.9707/2307-0919.1116.

Segerson K. 2017. Valuing environmental goods and services: an economic perspective. In:
Champ PA, Boyle K, Brown TC, eds. A primer on nonmarket valuation (the economics of
non-market goods and resources). Dordrecht: Springer, 1–25.

Skourtos M, Kontogianni A, Harrison PA. 2010. Reviewing the dynamics of economic values and
preferences for ecosystem goods and services. Biodiversity and Conservation 19(10):2855–2872
DOI 10.1007/s10531-009-9722-3.

The Association for the Environmental Conservation of the Seto Inland Sea. 2015.
Environmental Conservation in the Seto Inland Sea. Kobe: The Association for the
Environmental Conservation of the Seto Inland Sea. [In Japanese].

Tobarra-González MÁ. 2015. A new recoding method for treating protest responses in contingent
valuation studies using travel cost data. Journal of Environmental Planning and Management
58(8):1479–1489 DOI 10.1080/09640568.2014.932275.

Tokiyoshi M, Yamamoto H, Habara H, Myouse K, Miyamoto Y. 2005. A development of
qualitative evaluation method by function of the reclaimed tidal flat and the economic
evaluation method with the conjoint analysis. Proceedings of Civil Engineering in the Ocean
21:671–676 DOI 10.2208/prooe.21.671.

Train KE. 2009. Discrete choice methods with simulation. New York: Cambridge University Press.

Tsuge T, Washida T. 2003. Economic valuation of the Seto Inland Sea by using an Internet CV
survey. Marine Pollution Bulletin 47(1–6):230–236 DOI 10.1016/s0025-326x(03)00058-4.

Uehara T, Mineo K. 2017. Regional sustainability assessment framework for integrated coastal
zone management: Satoumi, ecosystem services approach, and inclusive wealth.
Ecological Indicators 73:716–725 DOI 10.1016/j.ecolind.2016.10.031.

Uehara T, Niu J, Chen X, Ota T, Nakagami KI. 2016. A sustainability assessment framework for
regional-scale Integrated Coastal Zone Management (ICZM) incorporating Inclusive Wealth,
Satoumi, and ecosystem services science. Sustainability Science 11(5):801–812
DOI 10.1007/s11625-016-0373-5.

Van Der Ploeg S, De Groot R. 2010. The TEEB valuation database–a searchable database of 1310
estimates of monetary values of ecosystem services. Wageningen: Foundation for Sustainable
Development.

Whitehead JC, Hoban TJ. 1999. Testing for temporal reliability in contingent valuation with time
for changes in factors affecting demand. Land Economics 75(3):453–465 DOI 10.2307/3147190.

Zandersen M, Termansen M, Jensen FS. 2007. Testing benefits transfer of forest recreation values
over a twenty-year time horizon. Land Economics 83(3):412–440 DOI 10.3368/le.83.3.412.

Uehara et al. (2018), PeerJ, DOI 10.7717/peerj.5366 20/20

http://dx.doi.org/10.9707/2307-0919.1116
http://dx.doi.org/10.1007/s10531-009-9722-3
http://dx.doi.org/10.1080/09640568.2014.932275
http://dx.doi.org/10.2208/prooe.21.671
http://dx.doi.org/10.1016/s0025-326x(03)00058-4
http://dx.doi.org/10.1016/j.ecolind.2016.10.031
http://dx.doi.org/10.1007/s11625-016-0373-5
http://dx.doi.org/10.2307/3147190
http://dx.doi.org/10.3368/le.83.3.412
http://dx.doi.org/10.7717/peerj.5366
https://peerj.com/

	Long-term evolution of preferences for conservation projects in the Seto Inland Sea, Japan: a comprehensive analytic framework
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


