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Abstract: In the current fraught relationship between nature and human society, land conservation
and utilization have spawned intensive conflicts that require mediation. The present study explores
this issue of coordination between nature and society in a fragile watershed located in northeastern
Taiwan: the Lanyang River Watershed. Land zoning in this area has been historically classified and
legally implemented, and additional development is constrained by an application review process.
Currently, additional land utilization is still in demand in sensitive areas of this watershed, such
as for mining and tilling. Due to the geographically, geologically, and climatically fragile character-
istics of the watershed, the hillside residents have benefited from the conservation of nature with
comprehensive ecosystem services but are at the forefront of the loss of life and property caused by
forest ecosystem degradation. They are one of the key local resource users and main stakeholders.
Applying the contingent valuation method to survey the hillside residents, the present study assessed
the economic value they receive from the comprehensive ecosystem services offered by the natural
forest ecosystems. Their opinions are explored using a survey on their awareness of ecosystem
damage, their opinions on damage compensation, and on the feasible compensation channels for
damage. As the study results ascertained the high value of the comprehensive ecosystem services
continuously delivered by the conserved forest ecosystem, the study affirmed that conservation in
the area classified and zoned as sensitive is an economic beneficial policy. With a high regard for
ecosystem services and awareness of the impact of degradation and of the general agreement for the
feasibility of channels of damage compensation, the continuity of conservation for these comprehen-
sive ecosystem services is the preferred strategy for the local hillside residents. To emphasize this
further, the opinions of the local community at the intersection of nature and society, where there is a
delineated land zoning framework, strongly favor conservation over intensive resource exploitation
and agricultural expansion, making further development an unfavorable strategy.

Keywords: market solutions; comprehensive ecosystem services; economic valuation; hillside;
stakeholders

1. Introduction

Ecological economists have proposed the concept of a “full world” to describe our
planet [1–4], suggesting that the human population and human economic activities and
consumption patterns are reaching or exceeding the biophysical limits of the Earth’s
ecosystems [5]. Ecological economists argue that continued expansion of economic activities
beyond the planet’s ecological limits can lead to environmental degradation, resource
depletion and, ultimately, collapse. Therefore, they advocate for a transition to a more
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sustainable economic model that respects the planet’s ecological constraints and operates
within its carrying capacity [6,7].

The same concept was proposed by geologists. Under current advanced human
development, our current planet is defined as being in the geological epoch of the An-
thropocene [8–12]. While the formal acceptance of the Anthropocene epoch is still under
debate, it underscores the critical importance of sustainability and maintaining human
habitation on the planet [9]. As human development intensifies, conflicts arise between
the exploitation of natural resources and the maintenance of ecosystem services [10–12].
Scown [13] and Leach et al. [14] pointed out the significant role of the interaction between
social and ecological systems alongside human intensive development. This necessitates a
careful consideration of how humans can coexist harmoniously with nature, particularly in
regions with fragile conditions.

The present research investigates the case of a location with geologically, ecologically,
and climatically fragile watershed governance: the Lanyang River Watershed (LRW) in
northeastern Taiwan. The governance of this watershed had historically aimed to mitigate
the threats of vulnerability through land zoning policies informed by scientific knowledge,
with the overarching goal of safeguarding natural resources and ensuring the safety of the
local population [15–20]. Land use affects human wellbeing, especially in the context of the
“full world” in the field of Ecological Economics and in the Anthropocene. Land use zoning
to classify its usage and conservation in fragile zones can help in providing ecosystem
services, and plays a crucial role in balancing human needs with ecological conservation
efforts [21–24]. The notion that land use zoning with viable environmental protection
can enhance ecosystem services has earned consensus in a growing body of literature
on the interaction between land use changes and the provision of multiple ecosystem
services [25–27]. Land use zoning policies affect the future provision of ecosystem services.
The analysis of land use planning with a deep realization of the key driving forces in a
locality can help in the achievement of policy targets for environmental protection and
conservation [28,29].

The steep slopes in the hillside and high mountain areas are covered with forests in
Taiwan [30,31], except for altitudes above the upper limit of the forest, where they are
no longer present. Mountain forests could provide valuable ecosystem services [32,33].
However, the hillside regions are vulnerable to natural hazards, such as flash floods and
landslides, and the availability of arable land is limited. To regulate land use in these
areas, Taiwan’s government has implemented stringent legal regulations governing land
classification and usage, including those specific to the LRW [34].

Mountain agriculture and upland fruit cultivation have led to increased land use
and afforestation in Taiwan’s slope land areas. Despite past forest exploitation, a shift
toward afforestation and hillside forest conservation is evident, driven by the recognition
of the value of soil and water protection and ecosystem services. Scientific observations
by Tu and Chen [35] affirmed this shift as a beneficial policy. Lin et al.’s investigation [36]
highlights the growing public awareness of ecosystem services in Taiwan. Strong demand
for development in the LRW region for mining [37] and mountain agriculture [38,39]
exacerbates conflicts over development versus nature conservation, highlighting tensions
at the fragile LRW frontier.

Through the construction of a framework for eco-social interaction, the important
role of resource users and stakeholders was highlighted by Ostrom. Understanding local
perceptions is crucial for effective environmental governance. Local acceptance and public
opinion about market solutions may vary depending on local contexts and stakeholder
preferences [40–45], based on the economics of negotiation proposed by Coase, subjected
to no transaction costs or wealth effects [42].

As environmental awareness of the public is rising in a local observation report on
the LRW [46] and various characteristics from extraction have been recognized [46–49], ad-
dressing LRW’s diverse ecosystem services and policy implications is imperative. Moreover,
being one of the most vulnerable watersheds in Taiwan, the LRW exemplifies cautious and
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prudent development through careful land planning and regulation [34]. The strong, wide,
and diversified properties of the ecosystem services are affirmed by different characteristics
of these ecosystem services stemming from hillside forests in the fragile LRW [50–56]. In
contrast, the devastating flash flooding caused by intensive rainfall in Libya in 2023 claimed
thousands of lives and caused extensive property damage [56].

This study focuses on the perspectives of key stakeholders—residents living in the
hillside communities of Sanshing, Yuanshan, and Dongshan townships within the LRW.
By integrating information from a resident survey, the study provides insights into the
governance of intricate interactions between nature and society in the LRW. The resident
survey is used to investigate the local perceived value of comprehensive ecosystem services
and three aspects of residents’ opinions, including resident awareness of forest ecosys-
tem damage, resident views on developer compensation, and resident views on feasible
compensation channels.

The survey questionnaire comprised three parts: the first focused on respondents’
socio-economic attributes and forest ecosystem interaction history, the second assessed
willingness to pay for ecosystem services using the contingent valuation method, and the
third examined awareness of ecosystem damage and compensation preferences. Economic
evaluation of comprehensive ecosystem services utilized primary data from the second part,
employing a two-stage eliciting approach with closed-ended questions followed by open-
ended questions. Analysis was conducted using the Logit and Tobit models, respectively.

Market solutions have been extensively discussed and are of wide concern [57–66]. In
addition to the long-term zoning laws and regulatory policies, practical adoption of market
solutions for environmental issues is discussed but not locally adopted.

The perceived economic value of the comprehensive ecosystem is grounded in benefi-
cial information to offer viable solutions for the multiple land use conflicts. The conceived
ecosystem services have long been protected by land zoning policy. Comprehensive ecosys-
tem services are currently offered by a sound forest ecosystem, while damage compensation
is a price incentive to promote resident compliance for development on land that is currently
conserved and protected. To highlight the significance of conservation by land zoning, the
market solutions of damage compensation and payment for ecosystem services (PES) are
addressed. Damage compensation is a sanction as well as an incentive. The increase in
public acceptance for an associated risk from development promoted by compensation
differs case-by-case [43–45]. Long-term environmental protection and conservation with a
land zoning policy enable the preservation of natural resources, and hypothetical compen-
sation for hotspots of ecosystem degradation caused by exploitation could act as a sanction
after the damage has occurred. How the hillside residents in the LRW regard hypothetical
damage compensation is investigated in this study.

Moreover, PES is a subsidy payment that people receive in exchange for implementing
land management practices, incentivizing landowners to design, provide or facilitate
ecosystem services, particularly in areas in which the land is already highly developed and
typically privately owned. PES is not a feasible scheme for implementation in the LRW
since the generally well-protected ecosystem services continuously provide for the public
in the LRW. The residents do not currently need to pay to enjoy their ecosystem services.
Once the natural ecosystem is severely destroyed, it is hard to imagine how these LRW
residents will pay for these ecosystem services.

Understanding the social welfare benefits derived from forest ecosystem services is
crucial for informing regional planning and policy development, especially in areas like
the LRW hillside communities where these services play a significant role in livelihoods
and well-being. The present study focuses on assessing hillside residents’ willingness to
pay for comprehensive ecosystem services in this watershed. Alternatively, the economic
value of the ecosystem services was assessed in a variety of ecosystem categories, reflecting
the broad and diverse nature of these services [50,52]. Chen et al. [50] investigated the
economic values of four embedded categories of forest ecosystem services, i.e., provisioning,
regulating, cultural services, and supporting services for hillside residents within the LRW.
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As the risks of climate change have become emergency issues, Chen et al. [52] estimated
the LRW residents’ willingness to pay for ecosystem services for climate adaptation in
the fragile LRW. Moreover, agriculture is a sector highly reliant on land use, and Chen
et al. [51] evidenced that the conventional farming transformation to leisure–agriculture
is a local, feasible and viable climate adaptation measure in the LRW. All this research is
academically and practically significant in aiding policymakers in tailoring interventions
to garner community support and effectively manage land use in the LRW. Research
can provide insights into the relevant governance of the complex interactions between
nature and society. Ultimately, the study findings can inform policy decisions that promote
sustainable development while preserving the region’s ecological integrity.

2. Materials and Methods
2.1. Study Site—The Lanyang River Watershed
2.1.1. Vulnerability of the Study Site

The LRW, located in northeastern Taiwan, encompasses most of the area of Yilan
County, Taiwan (Figure 1). Taiwan is a mountainous island, sitting on the junction of
the Eurasian Plate and the Philippine Plate, and the pushing pressure of the plates has
created high mountains and a broken geological terrain. About two thirds of Taiwan’s
land is mountainous, and the island covers an area of 36,197 square km with an altitude of
3952 m. Because of the steep mountain topography, fragile geology, short rivers, frequent
earthquakes, and frequent heavy rainfall, it is very easy for floods, soil erosion, landslides,
and large amounts of sediment to occur [15].
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Figure 1. Study site: Sanshing, Yuangshan, and Dongshan Townships in Yilan County, Taiwan.

The LRW covers an area of 978 square km with an altitude of 3740 m. It is an especially
vulnerable area in Taiwan. The main rivers are the Lanyang River and two tributaries, the
Yilan River and the Dongshan River, which converge at the estuary of the Lanyang River
near the sea before flowing into the Pacific Ocean. Lanyang River originates from the high
mountains at Nanhu Great Mountain at an altitude 3740 m. The land under the residents’
feet near the river is alluvial. The water they drink and the ecosystem services they enjoy
are all from the watershed. The vulnerability of the geological structure, seismic activity,
and hydrological systems cause significant effects, particularly profoundly influenced by
the local natural systems and human activities [15,16].
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The LRW is a fragile area. Since the influx of immigrants and settlements into the
LRW in its early years, residents have frequently met with disasters, including floods,
river surges, landslides, and soil and mud flows, which are especially significant after
heavy rainfall induced by typhoons, and excessive precipitation causing waterlogging.
These disasters have often impacted residents, agricultural land, urban infrastructure,
and the environment, potentially leading to casualties, property losses, and ecological
degradation [15–17].

2.1.2. Long-Term Zoning Laws and Regulatory Policies

Most of the mountain and steep slope areas in the LRW are covered with forests
that provide ecosystem services [31–33], based on long-term zoning laws and regulatory
policies [34]. The land on the hillside in the LRW is classified into “land suitable for agricul-
ture”, “grazing land”, “land suitable for forestry”, and “land suitable for conservation”.
Following these classifications, land use restrictions are regulated to ensure that land use
and resource utilization in hillside areas are sustainable. For the purpose of long-term
water and soil protection, zoning has been formulated and implemented by the govern-
ment, and land utilization and water soil conservation are legally enforced [34] by the
SCAUT (Slope Land Conservation and Utilization Act), ERSCUA (Enforcement Rules for
Slope Land Conservation and Utilization Act), SWCA (Soil and Water Conservation Act),
and ERSWCA (Enforcement Rules for Soil and Water Conservation Act). Through land
zoning and legal enforcement of land utilization, life, production, and ecosystem—the
three dimensions of natural and social metasystems—are balanced and harmonized as the
strategies for land security, slope stability, and natural resources are maintained. Most of
the fragile areas in the LRW, including high mountains and hillside lands, are owned by
the government; in the flat valley along the river, small villages nestled in the mountains
have residents who own private land, and the middle reaches and lower reaches are mostly
densely populated areas.

2.1.3. Pressure from Additional Development in the Fringe Area of Nature and Society

Continued socioeconomic development in the LRW region has caused high awareness
in hillside residents and conflicts between the local public and the exploiters. Mining
exploitation [46] and mountain cultivation [67] are current problems in the LRW. Mining
and additional agriculture farming in the LRW is legally constrained [34]. It is necessary
to undergo an application review process to obtain permission on government-managed
land. In order to obtain approval from the government, the additional development
should fulfill the conditions of soil and water conservation. However, this additional
development constitutes the main cause or direct pressure that threatens the security of
local residents and is the main driver of environmental pressures on the environment in
the vulnerable watershed.

High demand in the raw material market has driven additional mining development
on land [37]. The related issues have been widely reported [46–48]. Mining activities in
extremely rock-fragmented mountainous areas often lead to the depletion of forest cover
and the loosening of soil and rocks. This not only leaves the soil exposed, increasing the
risk of disaster due to climate and seismic factors, but also compromises vital ecosystem
services provided by forests, such as soil stabilization, water regulation, and biodiversity
conservation. Furthermore, mining contributes to social disadvantages, including dust
pollution affecting local communities and increased transportation accidents due to heavy
traffic associated with mining operations. The local community on the hillside has negative
regard for this mining and is highly concerned about the future for local children [46–48].

Additional farming includes uphill agriculture due to rising temperatures associ-
ated with climate change, and riverbed watermelon planting in the middle and lower
reaches [38,39]. A study by Abdulmana et al. [38] reported long-term trends and accelera-
tion patterns of surface temperatures and a shift in vegetation conditions and tilling and
irrigation issues [39] in Taiwan, which is also the case in the LRW.
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2.2. Stakeholders
2.2.1. Stakeholders and the Framework of Natural and Social Systems

The users of natural resources are key stakeholders who play a critical role in shaping
resource management decisions and outcomes. Ostrom explored the dynamics between
nature and human society using a systematic framework, and pointed out that the users of
the natural resources are the key stakeholders. Ostrom demonstrated the important role of
users in a dynamic relationship for sustainable development of nature and human society.
The determinant roles of users were also investigated by Gual and Norgaard [68] with the
interaction of key variables in the socio-economic system, as they elucidated the coevolution
of ecological and social systems in their study. Moreover, a change in the land use would
alter the ecosystem services [68], and the perception of the stakeholders regarding the
changing services concerning nature plays a key role in ecosystem governance and land
utilization [35].

The interconnections between humans and nature are intricate and complex. People’s
understanding of the processes involved in the improvement or degradation of natural
resources is limited. Moreover, because different scientific disciplines have independently
developed diverse concepts and languages to describe and explain complex social, eco-
nomic, and ecological systems, Ostrom suggested integrating the isolated knowledge within
each field in an interdisciplinary framework, which can help organize the results from
various fields and sustainably accumulate a common impact across disciplines. Ostrom
established a general framework to analyze the sustainability of environmental resources,
based on system variables organized by resource users, the main interest groups themselves.
Four components comprise the systematic framework proposed by Ostrom: 1. natural
systems; 2. characteristics of resource units; 3. social systems; and 4. characteristics of
resource users. These elements interact within different contexts, such as social, economic,
and policy settings, resulting in corresponding outcomes. The user is a critical component
in this framework.

Upon recognizing these frameworks, human societies have formulated correspond-
ing policies and measures. In the framework proposed by Ostrom, resource users may
self-organize to maintain their resources. Hence, the resource users are the most critical
stakeholders, and these users directly utilize natural resources in a range of ways. More-
over, Ostrom pointed out research which found that, in addition to using resources, some
users also invest time, energy, and economic costs in achieving the sustainability of key
resources. Users’ self-regulation can cooperate in the governance of significant potential
losses in fisheries, forests, and water resources, which are often observed within current
socio-economic development and in alternative measures when failures in government
intervention and normative mandatory activity have been observed and when government
policies have accelerated the destruction of resources.

The critical role of the user of the resources is emphasized in a series of interdisci-
plinary literature works on resource governance and climate change adaptation [69,70].
Individuals or industries that rely on natural resources must face multiple utilization and
the related crisis brought about by development and by the increasing risk of climate
change [71]. The interdisciplinary research that illuminated and connected natural and
socioeconomic domains highlighted the role of the user, including that conducted by Loehr
and Becken [72] in a knowledge system study, by Hopkins [73] in a comprehensive cli-
mate change vulnerability framework setting, and by Nitivattananon and Srinonil [74] in
sustainable environmental governance.

2.2.2. Hillside Residents and Their Roles in Environmental Governance

Due to additional development in the LRW, parts of the tree-covered mountainous
areas have been targeted for land-based utilization for mining and farming, increasing the
risk of localized damage to the long-protected ecosystem and the corresponding services.
This local additional development has escalated conflicts among stakeholders, who vie for
multiple utilization purposes within the local natural and social systems. These conflicts
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have created a dilemma, pitting development against nature conservation at the frontier
boundary of nature and society in the fragile LRW. This has highlighted the local tension
between development and nature conservation. Local hillside residents within the LRW
directly receive and enjoy ecosystem services. Their views on ecological compensation
are important in the formulation of relevant policies for resource conservation. They
constitute one of the crucial stakeholders, especially in playing a role in the conservation of
ecosystem services.

The local hillside resident and their opinions on resource management have a local
political role in local village affairs [46]. In recent years, the perspectives of the environment
and local community have garnered significant societal attention. The revised Mining Act
in Taiwan, effective since 26 May 2023, removes two unreasonable provisions: mining
without landowner consent and automatic approval for mining period extensions. The
updated law now addresses environmental, indigenous, and social concerns, emphasizing
environmental protection, regulating mineral extraction, mitigating impacts on residents,
fostering public engagement, and curbing environmentally harmful mining practices. These
amendments aim to strike a balance between economic, environmental, and industrial
needs, ensuring sustainable development [34].

This study specifically targets hillside community residents. Their perceptions re-
garding the economic value of comprehensive ecosystem services are surveyed to capture
the overall benefits of these diverse ecosystem services. Additionally, the study assesses
residents’ awareness of damage and the potential compensation channels. Thus, from
the perspective of hillside residents, the research delves into the value of comprehensive
ecosystems and solicits opinions on damage compensation resulting from inappropriate
development, which can lead to resource degradation and potential loss of ecosystem
services in the study areas.

It is true that the enterprise that extended this local further development is another
resources user. The enterprise’s stakeholder role in the LRW is another critical issue
in the governance of ecosystem services, but not included in the present study. The
enterprise stakeholder role in ecosystem governance would be another importance issue to
be addressed in a future study.

2.2.3. Ecosystem Value for Hillside Residents

Enterprises continue to exploit local mineral resources; this resource utilization can
degrade the land cover and the ecosystem services delivered by nature. Misgovernance
under the circumstance of rising demands for development and exploitation at the fringe
of nature and social systems would irreversibly hinder the protection objectives of the com-
bination policy. The residents are one of the main stakeholders from the perspective of local
community and local environmental governance. Their livelihoods and local connections
hold particular significance. Hence, this research aimed to assess the comprehensive eco-
nomic value of ecosystem services for an environmentally sensitive group of stakeholders,
the hillside residents of three hillside townships. Healthy hillside forests provide a range of
comprehensive ecosystem services, integrating provisioning, supporting, cultural, and reg-
ulatory functions. Conserving these forests significantly enhances ecosystem services, such
as soil fertility, water quality, flood control, carbon sequestration, and habitat provision.
This fosters resilient ecosystems and supports human livelihoods.

2.3. Estimation of the Comprehensive Ecosystem Services Based on a Survey of the Hillside Residents

The economic value of comprehensive ecosystem services in the LRW is evaluated in
the present study, and the comprehensive ecosystem services are the integrating ecosystem
services of the four categories classified and proposed by the World Bank’s MEA (Millen-
nium Ecosystem Assessment) [75], i.e., the composite services of provisioning, supporting,
cultural, and regulatory services. The contingent valuation method is applied. Open-ended
and close-ended questions are designed in the survey questionnaire, and corresponding
logit model and Tobit regression techniques are applied in the evaluation.
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The residents in the three townships, Sanshing, Yuanshan, and Dongshan Townships,
dwell in the vicinity of the shallow hillside of the LRW, the location at the boundary of
the tree-covered natural system and the human social system. Any misgovernance of the
ecosystem would degrade the ecosystem services they receive, which might cause the loss
of their livelihood, properties, or immediate disasters caused by flash floods and landslides.

Human beings live in the natural environment, and the natural environment provides
diverse and extensive functions for them. These services can be checked from different
perspectives, and corresponding values can be examined from multiple perspectives.
To illustrate and address the eco-payment and compensation scheme for the intensive
development along the nature–social fringe in the fragile watershed, the present research
evaluates the residents’ willingness to pay for the comprehensive ecosystem services
provided by the forests.

2.4. Survey and Its Analysis
2.4.1. Questionnaire Design

A questionnaire survey is designed to understand the ecosystem services’ benefits
to the hillside residents and investigate the residents’ awareness and opinions on dam-
age compensation and compensation channels. The questionnaire is designed in three
main parts.

The first part included the demographic characteristics of the respondents and the
interaction history of the respondents with the local forests. The respondent’s demographic
characteristics include gender, age, education, and occupation type, family income, and
family size. The forest ecosystem interaction history of the respondents includes length of
residency (years), donation history to ecosystem conservation organizations, residential
area (urban or rural), and hours per visit.

The second part was designed to collect information to evaluate a respondent’s will-
ingness to pay for comprehensive ecosystem services. The contingent valuation method is
applied. The details are illustrated in the following subsection.

The third section is designed to survey the hillside residents for their opinions in three
respects:

(1) Resident Awareness of Forest Ecosystem Damage, with three statements assessing public
sentiment on Ecosystem Coexistence, Responsibility, and Primacy,

(2) Resident Views on Developer Compensation, with four statements evaluating views on
Necessity of Compensation, Understanding Compensation, Potential for Supporting
Forest Ecosystem through Compensation, and

(3) Resident Views on Feasible Compensation Channels, with five statements appraised po-
tential compensation channels: Environmental Taxes, Cash Payments, Donations,
Voluntary Labor, and Inclusion in Utility Bills.

Survey participants rated the questionnaire statements, using a 5-point Likert-type
scale method [76–78], a measurement technique commonly used in rating the agreement
magnitude of opinions and behaviors. The responses to the statements in the questionnaire
were coded on a 5-point scale, with “strongly agree” coded as 5, “agree” as 4, “neutral” as
3, “disagree” as 2, and “strongly disagree” as 1.

2.4.2. Ecosystem Services Valuation by Two Eliciting Stages

Hillside residents were surveyed in two-stage of eliciting questions, i.e., close-ended
and the following open-ended question in the second part of the questionnaire. The
question in the first eliciting stage is as follows:

Are you willing to pay BID New Taiwan Dollars per year to protect the ecosystem in the LRW
to ensure the comprehensive ecosystem services of provision, regulation, culture, and supporting?

□ Yes, I am willing.
□ No, I am unwilling.
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The above variable “BID” in the close-ended question is the bidding value in the
resident interview. The respondents were randomly asked about their willingness to pay
New Taiwan Dollars (NTDs) 500, 1500, 2500, 3500, and 4500. The bidding value was
designed based on a pilot survey. The 2022 average exchange rate was 1 USD = 29.78 NTD
for the year in which the survey was conducted.

As previously mentioned, following the closed-ended question, an open-ended ques-
tion is asked in the second stage of elicitation as follows:

What is the maximum value you are willing to pay per year? New Taiwan Dollars.

The bidding value in the questionnaire can offer the respondents a reference to be
compared with their inner valuation when they are interviewed. Offering a bidding value
can increase the compliance of the respondent in the interview survey. The open-question in
the second stage after the first-stage close-ended question can facilitate a smooth elicitation
of respondents’ accurate expression of their perceived value during the empirical research
questionnaire surveys. However, the anchored effect is suggested to be further explored
in the future in both applied and theoretical research into contingent valuation within the
field of behavioral economics.

2.4.3. Estimation Procedure of the Contingent Valuation Method

The contingent valuation method is extensively utilized for assessing non-market
goods [79,80]. The elicited data from the aforementioned survey were analyzed with this
contingent valuation method. The Logit model was applied to analyze the information
from the close-ended questions in the first eliciting stage, according to a single bounded
dichotomous contingent valuation method [79,80]. A Tobit model [81] was applied to
analyze the open-ended question data in the second eliciting stage.

The contingent valuation method has proven to be a robust decision-making tool,
as it is applied in a wide range of empirical studies [33,50,52,79,80,82–89] to estimate
the willingness to pay for environmental goods [90–92], and in research on ecosystem
services [33,50,52,93–98].

The single-bounded method, as outlined by Hanemann [99], was utilized to estimate
the economic value in this study. The estimation involved fitting questionnaire data to the
binary logit function,

P(Y) =
(

1 + exp−(β0+β1BID+XB)+e
)−1

(1)

where the probability of a “yes” response (P(Y)) is determined by the bidding value (BID)
and a vector of independent variables (X) representing demographic characteristics, β0, β1,
and B are parameters and e is the random error.

Economic value (E(V)) was then estimated using the inverse of the coefficient of the
bidding variable (β̂1), following logistic regression.

E(V) = − 1

β̂1
(2)

Moreover, this study also uses the Tobit model [81] to estimate the residents’ willing-
ness to pay for the comprehensive ecosystem services by using the data collected by the
open-ended question in the second eliciting stage in the questionnaire. The Tobit model
was proposed by Tobin [81] to deal with the left-censored distribution problem, which
is defined as a type of limited data. The data for this maximum willingness to pay are
left-censored at 0, i.e., a value less than 0 is not possible. According to Tobin [81], the
expected value of the maximum willingness to pay deals with the left-censored feature in
the distribution. With a Tobit model, the willingness to pay is estimated by dealing with
this left-censored feature. The point estimates of the individual maximum willingness to
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pay can be estimated with determinant variables, X, and the bidding value offered in the
first stages, as shown in Equation (3), where subscript i represents the ith respondent.

M̂AXi = f (BIDi, Xi). (3)

Then, the willingness to pay for an average person can be expressed as an expected
value of the point estimation.

WTP = E
(

M̂AXi

)
. (4)

2.5. Sampling, Sample Size and In-Person Interview Design

To ensure a sampling error lower than 5% [100], a minimum of 384 samples was required.
However, considering the possibility of invalid questionnaires, this study set the number of
distributed questionnaires at 450. The questionnaires were allocated to the residents in the
three villages based on the proportionate population in 2021 as outlined in Table 1.

Table 1. Sample allocation in the study area.

Township Population in 2021 Distributed Completed

Sanshing 21,219 90 89
Yuanshan 32,189 136 129
Dongshan 52,999 224 215

Total 106,407 450 433

Questionnaire surveys were conducted through face-to-face interviews by four trained
interviewers at local bus and railway stations, as well as farmers’ association offices in
Sanshing, Yuanshan, and Dongshan Townships. Demographic information in the question-
naire included in the first part helped screen out participants not residing in these areas.
The interviewers had been trained in advance for this screening mechanism.

The survey was conducted in August 2022. Systematic sampling, based on population
proportion, was employed to select respondents every 30 min during survey days. Of the
450 distributed questionnaires, 433 valid responses were collected, resulting in an effective
response rate of 96.2%, which is statistically acceptable.

Basic demographic data for the respondents is reported in Table 2. Only residents
older than 18 years of age were interviewed. The number of male interviewees slightly
exceeds that of females. The majority of interviewees are middle-aged, predominantly
engaged in industry, commerce, and service sectors. The residents are highly educated,
with a significant portion having completed high school and university education.

Table 2. Demographic characteristics of the respondents.

Number of Respondents (%)

Gender
Male 182 42.0
Female 251 58.0

Age (years)
18–30 96 22.2
31–45 144 33.3
46–60 113 26.1
>60 80 18.5

Education
Elementary and Junior High School 70 16.2
Senior High School 147 33.9
University and College 207 47.8
Graduate School 9 2.1
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Table 2. Cont.

Number of Respondents (%)

Occupation
Agriculture, Forestry, Fishing, and Ranching 32 7.4
Industry, Commerce, and Services 179 41.3
Military and Public Services 35 8.1
Free lancer 11 2.5
Student 31 7.2
Housewife 53 12.2
Other 92 21.2

Family income (NTD 10,000/year)
<30 63 14.5
30–49 105 24.2
50–100 185 42.7
>100 80 18.5

family size (headcount)
1–2 39 9.0
3 66 15.2
4 121 27.9
5 82 18.9
>5 125 28.9

2.6. Variable Definitions for Empirical Regressions

The definitions of the variables used in the regression models are listed in Table 3. The
specifications of the empirical regressions to fit Logit and Tobit models are determined with
interpolative and extrapolative techniques. The statistical significance of the variable in the
regression models is determined at 0.1 significance level. The gender, occupation, and age
of the respondents did not show statistical significance in the regression models, and they
were therefore not included in the list of defined variables in Table 3.

Table 3. Definition for the variable used in the empirical regression model.

Variable Definition

Y
Binary variable, elicited from first-stage question in the second part of the survey
=1 if the response is “yes”, he/she is willing to pay the bidding amount.
=0 otherwise.

MAX Maximum annual willingness to pay (NTD/year), elicited from second-stage question in the second
part of the survey

BID Bidding values enquired about. A hypothetical individual annual payment amount distributed to the
interviewees according to the order of sampling: NTD 500, 1500, 2500, 3500, and 4500.

EDUYR formal schooling years.

DON
donation dummy variable,
=1, donation history to forest ecosystem conservation organizations.
=0, otherwise.

EDUYR × DON EDUYR × DON: cross-multiplication variable for the above two variables.

INC10T Family income (NTD 10,000).

FAMILY family size.

RURAL
Whether residing in rural areas,
=1 for yes.
=0 for no.

FAMILY × RURAL the cross-multiplication variable for the above two variables.

STAYHR Stay duration (hours) of each visit to nearby hillside forests.
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3. Results
3.1. Statistical Analysis for Survey Results
3.1.1. Ecosystem Interaction History of the Hillside Respondents

Based on the survey results, the forest ecosystem interaction history of the respondents
is presented in Table 4. Accordingly, the respondents have resided in the hillside townships
for a considerable period. Based on their length of residency, 80.4% of the respondents have
lived locally for more than 15 years, and 39.4% have resided there for more than 30 years.
The majority of them reside in urban areas. Despite relatively low incomes, as shown in
Table 2, there is evidence of a donation history for some respondents. They also have a
significant history of interaction with the nearby forest ecosystem, as indicated by their
prolonged stays during visits.

Table 4. Ecosystem interaction history of the respondents.

Number of Respondents (%)

Length of residency (years)
0–15 85 19.6
16–30 177 40.9
31–45 65 15.0
46–60 71 16.4
>60 35 8.1

Ever donated to forest ecosystem conservation organizations
No 375 86.6
Yes 58 13.4

Residential area
Urban 280 64.7
Rural 153 35.3

Stay duration (hours per visit to the forests)
(continuous variable with a mean 1.68 and standard deviation 1.06). - -

Note: the notation “-” denotes irrelevance to applying any data.

3.1.2. Distribution Data of the Questions for Economic Valuation

The distribution data for the information collected from close-ended and open-ended
questions for economic valuing in the questionnaires are depicted in Tables 5 and 6.

Table 5. Response distribution statistics for different bidding amounts.

Bid
(NTD/Year)

Number of
Respondents Number Consented Number Dissented

500 87 69 18
1500 86 31 55
2500 87 15 72
3500 86 17 69
4500 87 12 75

Total 433 144 289

In the closed-ended survey questions, respondents indicated their willingness to pay
designated annual payments, with bidding amounts ranging from NTD 500 to 4500. The
allocation of respondents agreeing to pay for each bidding amount was evenly distributed.
A decline in willingness to pay at higher bidding prices is illustrated, from 144 consenting
individuals overall to decreasing numbers at each price point.

Following the closed-ended questionnaire, respondents were asked an open-ended
question about the maximum annual amount they were willing to pay for comprehensive
ecosystem services. Table 6 displays the statistics for responses, revealing a right-skewed
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distribution with fewer respondents indicating high payment amounts and more indicating
lower amounts. Notably, 160 respondents specified a maximum payment of zero dollars.
The largest amount proposed by a respondent is 10,000 NTD, as reported in the second
eliciting question of the survey.

Table 6. Distribution of maximum annual willingness to pay.

Range of
Maximum WTP (NTD/Year)

Number of
Respondents (%)

0 160 37%
1–500 101 23%

501–1500 87 20%
1501–2500 48 11%
2501–3500 23 5%
3501–4500 11 3%

>4500 3 1%

Total 433 100%

3.2. Assessing Economic Value for Comprehensive Ecosystem Services

Applying data collected from a survey of hillside residents, this study employs both
the logit regression model and the Tobit regression model to estimate the economic value
of the comprehensive ecosystem services they receive. Table 3 illustrates the definitions
of the variables used in both models, and the means and standard deviations are shown
in Table 7.

Table 7. Statistics of variables.

Variable Mean SD

Y 0.38 0.49
MAX - -
BID 2488.76 1426.17

EDUYR 13.01 4.04
DON 0.20 0.40

EDUYR × DON 2.67 5.66
INC10T 74.83 52.73
FAMILY 5.03 2.21
RURAL 0.27 0.47

FAMILY × RURAL 1.39 2,55
STAYHR 1.68 1.06

3.2.1. Logistic Regression Model

The data collected from the closed-ended questionnaire were analyzed using the logit
regression model. The variable Y in the logit regression model represents the binary choice
made by the respondents for consenting to pay for the random bidding price; agreement to
pay is coded as 1, while disagreement is coded as 0. The dependent variable P(Y) is the
percentage of the binary response of a resident in the single bounded contingent valua-
tion method. The dependent variables include the bidding value, personal demographic
features, and ecosystem interaction history of the respondents. With interpolation and ex-
trapolation applied to choose the feasible specification, the logistic regression is as follows:

P(Yi) = f (BIDi, EDUYRi × DONi, FAMILYi × RURALi, STAYHRi, INC10Ti) + ei (5)

where e is the residual and subscript i represents the ith respondent, and the variables
adopted in the model to explain the tendency of the willingness to pay variable Y include the
bidding variables, BID, the interaction term between the number of years of education and
donation experience (EDUYR × DON), the interaction term between family size and rural
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residence (FAMILY × RURAL), and the stay duration (hours) per visit to the hillside forest
ecological area (STAYHR). However, the income variable (INC10T) does not significantly
affect the willingness to pay.

The estimated results of the logit regression model are presented in Table 8. The
analysis of the logit regression model reveals the following patterns in the decrease in the
offering bidding values and the willingness to pay. An inverse relationship is observed
between willingness to pay and the bidding value. Among those with donation experience,
individuals with higher education exhibit higher willingness to pay the offered bidding
price. Respondents residing in rural areas with larger family sizes show a higher willingness
to pay. Respondents who have longer stay durations in their visit to the hillside areas
demonstrate a significantly higher willingness to pay.

Table 8. Regression results of the logit model.

Dependent Variable: P(Y)

Variable Coefficient Std. Error z-Statistic Prob.

BID −0.00065 0.00008 −8.47 <0.0001 ***
EDUYR × DON 0.08864 0.02474 3.58 0.0003 ***

FAMILY × RURAL 0.08489 0.04165 2.04 0.0415 **
STAYHR 0.77788 0.47360 1.64 0.1000 *
INC10T −0.01277 0.01006 −1.27 0.2043

S.E. of regression 0.416422 Akaike information criterion 1.074814
Sum squared resid. 74.21819 Schwarz criterion 1.121820

Log likelihood −227.6972 Hannan–Quinn criterion 1.093370
Deviance 455.3944 Restr. Deviance 550.7580

Avg. log likelihood −0.525860

Obs with Dep = 0 289 Total obs 433
Obs with Dep = 1 144

Note: *** represents significance at the 0.01 level; ** represents significance at the 0.05 level; * represents significance
at the 0.1 level.

Evidenced from the results presented by the above logit model, people who live in
rural areas with a larger family size and stay in the shallow mountain forest ecosystem zone
for a longer period of time may recognize higher risks of natural environmental disasters
and have higher awareness about the degradation of ecological services. Therefore, their
willingness to pay the bidding price for comprehensive ecosystem services is also higher.
People with higher education and more experience in donating are also more likely to
bid more highly because they are more educated, understand the vulnerability of the
watershed, and have experience in donating.

The point estimate for the economic value is calculated based on the parameter esti-
mation of the logit model and the formula proposed by Cameron [79,80] as in Equation (2),

E(V) = − 1

β̂BID
.

where E(V) is the point estimate of the economic value and ˆβBID is the estimated coefficient
of the inquiry BID variable. Since the estimated coefficient of the inquiry BID is −0.000653
(see Table 8), accordingly, the point estimate for the economic value is NTD 1531.39.

3.2.2. Tobit Model

The specifications of the Tobit model in this study are as follows:

M̂AXi = f (BIDi, EDUYRi × DONi, INC10Ti, FAMILYi). (6)
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where subscript i represents the ith respondent. The variables adopted in the model to
explain the maximum willingness to pay, variable MAX, include the bidding variables,
BID, the interaction term between education and donation experience (EDUYR × DON),
income variable INC10T , and family size (FAMILY).

The estimation results of the Tobit model [81] as shown in Table 9 present several im-
portant findings. It is demonstrated that the maximum amount the respondents are willing
to pay is affected by the level of inquiry (BID) offered in the previous close-ended question.
This inquiry amount is reference information for the maximum price the respondent is
willing to pay. The higher the formal education level of those with donation experience,
the higher their willingness to pay. Moreover, this study also found that family income and
family size are inversely related to the amount of payment. Ecosystem services reliance,
and consequently the maximum payment for conservation, is higher in low-income and
small-sized families.

Table 9. Regression results of the Tobit model.

Dependent Variable: MAX

Variable Coefficient Std. Error z-Statistic Prob.

BID 0.77433 0.09167 8.44664 <0.0001 ***
EDUYR × DON 53.52993 25.50035 2.09918 0.0358 **

INC10T −6.59287 2.78650 −2.36600 0.0180 **
FAMILY −172.72170 64.18714 −2.69091 0.0071 ***

Mean dependent var. 933.4988 S.D. dependent var. 1241.858
Akaike info criterion 17.05897 Schwarz criterion 17.11538

Log likelihood −3687.267 Hannan–Quinn criterion 17.08124
Avg. log likelihood −8.515629

Note: *** represents significance at the 0.01 level; ** represents significance at the 0.05 level.

According to the results of the Tobit regression model reported in Table 9, the willing-
ness to pay for an average person can be represented by an expected value of the point
estimates. The point estimates are forecast by using estimation results of the Tobit model
with specification, shown by Equation (6). The expected value of the point estimates is
1645.76 NTD. Therefore, the average hillside resident would be inclined to contribute
this annual amount towards the comprehensive ecosystem services. The largest amount
proposed by the respondent is 10,000 NTD in the second eliciting question in the survey.
This calculated value of the point estimates can inform decision-making processes for local
environmental policies. The preservation of the ecosystem and its services holds significant
value as indicated by the point estimates for these residents.

3.3. Awareness, Compensation, and Channels for Ecosystem Damage
3.3.1. Resident Awareness of Damages

Based on the questionnaire results presented in Table 10, residents demonstrate a
high level of awareness regarding forest ecosystem degradation, particularly for two items:
statement 3: the ecological environment in the sensitive area is more important than the
economy; and statement 2: all citizens should be responsible for ecological protection. The
mode for both of these items is 5, indicating a strong consensus and agreement among the
majority of respondents regarding these viewpoints.

Additionally, residents generally agree with statement 1: people should harmoniously
coexist with nature (the mode is 4). These results reflect residents’ concerns and their
emphasis on the issue of forest ecosystem degradation, as well as their support for the
values of ecological conservation and harmonious coexistence between humans and nature.
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Table 10. Resident awareness of forest ecosystem damage.

Awareness of Forest Ecosystem Damage 5 4 3 2 1 Mode

#1: Humans should harmoniously coexist with nature. 194 214 24 1 0 4
45% 49% 6% 0% 0%

#2: The responsibility for ecological protection should be
implemented by all citizens.

203 201 28 1 0 5
47% 46% 6% 0% 0%

#3: Forest ecosystem is more important than the economy. 158 155 108 12 0 5
36% 36% 25% 3% 0%

Note: The coding of the Likert scale is arranged as follows: strongly agree = 5, agree = 4, average = 3, disagree = 2,
strongly disagree = 1.

3.3.2. Damage Compensation and Payment

Based on the questionnaire results presented in Table 11, while a significant number of
respondents have a high level of understanding of ecological compensation payments, there
are also a substantial number of respondents with only a moderate or limited understanding.
Since most of the local land is regulated by land zoning policy, the large number of
respondents (169 in Table 11) reacted neutrally to this statement: there is a high level
of understanding of ecosystem compensation payments, reflecting their reservations about
this market tool and their unfamiliarity with the market tool that never existed.

Table 11. Resident views on developer compensation.

Opinions on Developer Compensation 5 4 3 2 1 Mode

#1: Destruction of ecosystem services should require
corresponding compensation.

182 204 47 0 0 4
42% 47% 11% 0% 0%

#2: You have a high level of understanding of ecosystem
compensation payments.

76 168 169 15 5 3
18% 39% 39% 3% 1%

#3: The establishment of an ecosystem compensation system
can lay the foundation for sustaining forest ecosystem.

134 199 98 2 0 4
31% 46% 23% 0% 0%

#4: You support the establishment of an ecosystem
compensation system.

135 185 110 3 0 4
31% 43% 25% 1% 0%

Note: The coding of the Likert scale is arranged as follows: strongly agree = 5, agree = 4, average = 3, disagree = 2,
strongly disagree = 1.

Moreover, opinions on forest ecosystem damage compensation payment are shown
in Table 11. The residents demonstrate general agreement for statements 1, 3, and 4 (the
mode is 4). However, there are a significant number of respondents who demonstrate
reservations toward the idea that damage compensation can lay the foundation for sus-
taining forest ecosystem (statement 3) and toward supporting the establishment of an
ecological compensation payment system (statement 4). The response “3, neutral” was
recorded for these statements by 98 and 110 respondents, respectively. Additionally, there
were opposing views, with two and three respondents, respectively, rating them as “2,
disagree”, indicating disagreement with the establishment of an ecological compensation
payment system.

3.3.3. Channels to Be Compensated

As the questionnaire results presented in Table 12 show, residents were asked about
their agreement level regarding the statements on the five channels for compensating
forest ecological damage. There was general agreement with the five payment channels
offered in the survey. However, there were still a considerable number of respondents who
rated these channels as “3, neutral.” Furthermore, a significant proportion of respondents
also expressed disagreement, with some respondents answering “2, disagree” and even
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“1, strongly disagree” when asked their opinion on whether these channels constitute
viable options.

Table 12. Resident views on feasible compensation channels.

Feasible Compensation Channel 5 4 3 2 1 Mode

#1: Paying environmental taxes 104 179 98 46 6 4
24% 41% 23% 11% 1%

#2: Providing cash payments to affected communities 126 207 84 13 3 4
29% 48% 19% 3% 1%

#3: Donate to social welfare activities 121 213 85 10 4 4
28% 49% 20% 2% 1%

#4: Offering voluntary labor services 108 206 93 20 6 4
25% 48% 21% 5% 1%

#5: Including in water and electricity bills 75 132 124 89 13 4
17% 30% 29% 21% 3%

Note: The coding of the Likert scale is arranged as follows: strongly agree = 5, agree = 4, average = 3, disagree = 2,
strongly disagree = 1.

4. Discussion
4.1. Sustainability in a “Full World”

The challenges encountered by our current “full world” addressed in the field of Eco-
logical Economics [1–7] require policies that foster healthier relationships between society
and nature. This study investigates the fragile Lanyang River Watershed (LRW) where
human development has reached its natural carrying capacity. The assessment of compre-
hensive ecosystem services in the LRW measured in monetary terms highlights the welfare
to local society provided by forest ecosystems, and the importance of protecting comprehen-
sive ecosystem services. As these services benefit local residents, any misgovernance of the
forest ecosystems would forfeit these benefits. The value indicates the sociological warning
regarding loss in case of disasters. This indicative warning signal is crucial for curbing
land conversion, sustaining water resources, preserving natural habitats, safeguarding
biodiversity, mitigating climate change, and protecting essential ecosystem services.

Under the high pressure of additional LRW development, this economic indicator
could effectively help maintain ecosystem services as our planet reaches the proposed
geological Anthropocene era [10–12].

4.2. Land Zoning Policy and the Hillside Residents’ High Awareness of Damage

Land use affects human well-being [22–24]. Improper land use could cause catastro-
phes. This is particularly evident in the LRW, where strong winds and heavy rainfall in
typhoon seasons occur on steep slopes with geological fragmentation, posing a dangerous
vertical drop [15]. The literature has illustrated the significant effects of land zoning and
watershed management, along with soil and water conservation, in Taiwan, as well as in
the LRW [16–19]. Accordingly, the comprehensive ecosystem services provided by the
forests in LRW is protected by a land zoning policy that is legally enforced [34].

This effect of the zoning policy is evident in the LRW according to the aforementioned
literature, even though the respondents were not evaluating the function of land zoning in
the present study. The ecosystem offers significant value through comprehensive ecosystem
services to the hillside residents.

However, policy exceptions or exemptions are provided for by law and allow devel-
opers to carry out additional development on government-owned mountains and hillside
lands based on application specifications [34]. Allowance of these applications for addi-
tional development for mining and farming would put pressure on nature and on the
sensitive hillside residents. Hence, current key issues are reconciling the confrontation
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between development and conservation, rather than merely relying on the policy of local
land zoning.

The current study focuses on public opinions. However, considering the public
attitudes outlined in the literature [46,49] and local vulnerabilities [15–19], it would be
interesting to explore how individuals assess the zoning policy in a future investigation.
Examining public perceptions of land zoning could be a key aspect of future research.

Residents are key stakeholders, as their lives and property are locally reliant. Their
high awareness of forest ecosystem damage evidenced in the present study has affirmed
local support for ecosystem protection. Regarding the dilemma between the economy
and conservation that is often encountered in watershed management and ecosystem
governance, the residents strongly agree that the forest ecosystem is more important
than the economy. Residents are aware that humans should harmoniously coexist with
nature. They strongly agree that the responsibility for ecological protection should be
carried by all citizens and that humans should harmoniously coexist with nature. The
priorities of the local community as presented in Table 10 could be adopted as important
arguments for maintaining the policy based on historical land zoning decisions. Based
upon the evidence in the study of the highly alert attitudes and the significant value of
comprehensive ecosystem services, as seen in the surveyed opinions of the residents, the
continuity of land zoning and upland protection is still a feasible policy. The results suggest
that there is little place left in the uplands of the LRW for mining in the mountains and
cabbage growing in the uphill valleys.

As a viable solution for addressing and confronting problems of development and
conservation, land zoning should ensure that scientifically based policy objectives are met
over an extended period, particularly in the context of the Anthropocene.

However, LRW miners and farmers also play a role as stakeholders who need to
reduce land use in the vulnerable LRW.

4.3. Neither Damage Compensation nor Payment for Ecosystem Services

The present study addressed the relevant issues of payment for ecosystem services
(PES) to demonstrate how difficult life will be once the natural ecosystem is greatly de-
graded and destroyed. In the LRW, where ecosystem services are already well-protected
and continuously provided to the public, PES is not a feasible scheme.

PES is a scheme via which the public pay to purchase ecosystem services, and PES is
used to incentivize land developers to adopt sustainable practices, ensuring sustainable
resource use and ecosystem service provisions. PES operates under the Coase theorem,
aiming to efficiently allocate natural resources through negotiation, but its effectiveness
is constrained by transaction costs and wealth effects [59,62]. The practical application
of PES encounters challenges from the complexity of nature and society. Design failures,
such as high transaction costs and inaccurate targeting, hinder the success of PES. Legal
enforcement and compliance are crucial for its viability. It requires a composite policy
politically to sustain or enhance its effectiveness. High-threat areas may be more feasible
PES sites compared to areas with strong ecological health.

Given the current additional development in the LRW and high awareness among
hillside residents, conservation of the upland area is prudent. It is in the public interest to
protect the ecosystem before its degradation leads to loss of ecosystem services, rather than
resorting to compensation after degradation occurs.

Neither damage compensation nor payment for ecosystem services are straightforward
solutions in the context of the LRW. Especially, damage compensation acts as both a sanction
for developers and an incentive for ecosystem services recipients to accept additional
development. However, in the LRW, where there is high awareness of environmental
damage and less emphasis on economic development, compensation for environmental
degradation may not be acceptable. Payment for ecosystem services (PES) aims to address
declining ecosystem services by incentivizing their provision, but its practical application
has limitations, despite its potential.
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The assessed value of comprehensive ecosystem services in this study reflects residents’
perceptions about the value in a hypothesis market. The LRW’s stringent land zoning
policy currently ensures quality of services, making actual payment unnecessary.

The survey indicates that hillside residents have limited understanding and support
for damage compensation and PES, likely due to the LRW’s protected status and the
familiarity with natural disasters. Corresponding compensation for degraded ecosystem
services might be more acceptable in this context as a sanction for existing damage. They
show an equal level of concern about the payment channels, as surveyed in this study.

It is important to consider adopting an information campaign to make residents more
aware of market solutions. However, market solutions are widely addressed in academic
research and practical applications [58–66]. This knowledge and understanding can lead to
further relevant applications in locally feasible ecosystem governance policies.

The studies investigated by Chen et al. [50,52], conducted by the same research team
as the present study, assess the non-market economic value of a range of categories of
ecosystem services in the same fragile watershed forest ecosystem. The assessed ecosystem
services included provisioning, regulating, cultural, and supporting ecosystem services [50],
as well as ecosystem services to adapt to climate change [52]. The estimated willingness
to pay in these studies represents the economic benefit that nature brings to humans, and
assessment studies demonstrate that protecting forest ecosystems effectively will yield
multiple services to society. It is feasible that forest ecosystems can be locally protected.
The present study evidenced that protection is preferred so that human society and forest
ecosystems can coexistence in harmony.

4.4. Advancing Understanding: Forest Services Valuation and Theoretical Context

Since the contingent valuation method is used to survey the respondents’ stated
value based on a hypothesis market for non-market goods, with some protest responses
and uncertain responses in the survey [101], it is reasonable, via the basic theoretical
methodology of the contingent valuation method, that not all respondents would agree
to pay the bidding amount to conserve the comprehensive services, even though all of
the hillside residents receive the forest ecosystem services. The disagreement rate to pay
the bid in the survey, shown in Table 5, does not indicate that residents experience no
pressure and are not threatened by local additional development. The study focuses on
safeguarding forest ecosystems, validating this through addressing theoretical aspects of
valuation techniques, and affirming its credibility.

The value estimated in the present study is on the basis of stated value in a hypothesis
market. The stated behavior might be bounded by respondent psychological perceptions.
The relevant theoretical context in the contingent valuation method has not been clarified
and requires further advanced research. It can be further addressed in a future study by
examining the prospect theory of Kahneman and Tversky in 1979 [102], and the study of
Behavioral Economics [102,103].

5. Conclusions

In the pursuit of sustainability, it is vital to find policies that ensure human activities
are in harmony with the Earth’s finite capacities. The Lanyang River Watershed (LRW)
is a fragile ecosystem. Effective management practices, including historical land zoning
and forest protection, are relied upon to safeguard water and soil, as well as the lives and
property of residents. Additionally, these practices help preserve the ecosystem services
offered by healthy forest systems.

The present study evidenced that the hillside residents in the LRW highly value
the comprehensive ecosystem services protected by long-term land use planning aimed
at forest protection and water and soil conservation. The hillside residents have high
public awareness of the damage caused by ecosystem degradation, but they pay little
attention to damage compensation, which would be a sanction to the developers and an
incentive to the recipients. They show general agreement on the feasibility of the payment
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channels for forest ecosystem damage, according to the survey results. In light of the
opinions of local communities on the frontline of nature and society, and considering
current land classification and enforced zoning policies, residents prioritize conservation
over further development.

Despite pressure for local resource exploitation, further development in the LRW risks
diminishing these vital ecosystem services. Hillside residents, who benefit directly from
these services, prioritize conservation over additional development. While they value
ecosystem services, they show limited interest in damage compensation, focusing instead
on preserving the existing ecosystem.

This study underscores the importance of balancing human needs with environmental
conservation, especially in regions like the LRW. By highlighting the perspectives of local
stakeholders, it emphasizes the interconnectedness of social and ecological systems.
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