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Abstract: A healthy park—people relationship depends essentially on the fair and sustainable mainte-
nance of rural livelihood. When a protected area is designated, rural people may face restrictions
on access to land and resource use. In Wuyishan of China, we analyzed the role of traditional tea
cultivation during consistent protected area management to find ways to maintain the stability of this
social-ecological system in the new national park era. Based on the social-ecological system meaning
perception, we used an intensive social survey to investigate residents’ perception of the ecosystem
in terms of tea cultivation and its interaction with conservation policies. Results showed that tea
cultivation brought major household income and was associated with multiple cultural services. Pro-
tected area management affected land use, and conservation outcomes were more obvious to farmers
than economic and social ones. We argue that the multi-functionality of the forest-tea system has the
potential to benefit both the local people and the public through conservation-compatible activities at
three levels: to regulate biophysical elements in the land plot, to link production and market at the
mountain level, and to secure tenure and encourage community participation at the landscape level.
This knowledge co-production approach revealed that to avoid a negative park—people relationship,
traditional knowledge and people’s right to benefit must be respected.

Keywords: national park; social-ecological system; ecosystem services; tea cultivation; protected
area management

1. Introduction

In the management of a national park (NP) and other protected areas (PAs), a healthy
park—people relationship depends essentially on the fair and sustainable maintenance of
rural livelihood [1]. Research abounds in the park—people relation that neglect of local
culture and limit to access to resources significantly affect the local community’s satisfaction
with park management and the conservation outcomes [2-5].

A healthy park—people relationship is especially important to current protected area
(PA) management in China, where a new National Park system is under construction start-
ing from pilots. China’s national parks are similar to the National Park in the International
Union for Conservation of Nature (IUCN)’s PA category [6] but the system aims to reform
the previously multi-headed management of various types of PAs by optimizing spatial
planning and unifying management agencies. Since 2015, 10 piloting parks have integrated
separate PAs for ecological integrity while forming a unified management unit. The in-
tegration and unification bring in the new institution that affects both the geographical
location of communities relative to national parks, and the resource use of local people [7].
Thus, the local community’s livelihood is now a focus of NP management in China because
of the reflection on the somewhat fortress approach to conservation [7]. Studies of many
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nature reserves, which are the main area-based conservation measures since 1956, provided
evidence that the perception of cost-benefit of rural livelihoods strongly affected local
people’s acceptance of PAs, hence the management outcomes. Alternative livelihoods, job
opportunities, eco-compensations, infrastructures, and social welfare were typical benefits
rural people pursued [8-11], while restrictions on resources, energy, and productive activi-
ties, as well as human-wildlife conflicts, were frequently mentioned as major costs [12-14].
In addition, respect for local culture [10], the equity of benefits and compensation [15],
and the degree of community participation [9] significantly affected the PA—people rela-
tionship. Therefore, conservation decision-making is oriented to benefit rural livelihoods
through NP designation and management [16].

Rural livelihood is realized through the appreciation of multiple ecosystem services
directly, or indirectly to benefit the local communities [2,17,18]. From agricultural systems
adjacent to the protected area, local communities could provide ecosystem services beyond
basic products to balance multiple benefits of stakeholders if they had a good relationship
with the PA [19]. However, the disproportionate costs of livelihood and benefits from
conservation may raise the counter effect of resource exploitation for livelihood and lead
to the degradation of ecosystems and their capability of providing various ecosystem
services [20,21]. Therefore, a healthy park—people relationship matters to the stability of
the social-ecological system. Considering the NP piloting and the ongoing designation of
official national parks, it is critical to regulate local people’s activities regarding conservation
goals without depriving them of their reasonable demand for ecosystem services, so that
the desired park—people relationship can be built to maintain the resilience of the social-
ecological system (SES) [22,23].

Perceptions and attitudes are an important approach to assessing the performance
of conservation practices because they can affect people’s conservation behaviors [24].
However, to assess the park—people relationship, most studies from the perspective of
perceptions and attitudes of local stakeholders focused on revealing the multi-faceted
costs and benefits of established PAs which have been operating for years, very few
were concerned with the perceptions of a PA in designation, which could differ from the
perception of a long-established PA because people had very limited experience of the
new PA [25]. Furthermore, park—people relationships were seldom explored from the
perspective of ecosystem services although trade-offs of certain goods and services among
multiple stakeholders can define the park—people relationship as the main sources of costs
and benefits to local people. This perspective on an NP in construction provides a solid
theoretical base to broaden the scope of perceptions from focusing on the piecemeal cost-
benefit factors associated with NP management to concerning the holistic human-nature
interactions in the SES. All the various costs and benefits perceptions ultimately stem from
rural individuals” perceptions of their territory and of its conservation history [26]. These
perceptions can foresee their activities and provide a starting point for designing new rules
to secure rural livelihoods in the NP era. Producing this knowledge with local people is
also meaningful when stakeholder participation is officially promoted for NP management.

Therefore, the basic assumption is that local communities’ perception of the meaning of
their biophysical environment allows understanding and interpreting the human behaviors,
because, during long-term interaction with nature, local communities have the ability to
identify dynamic changes and multiple driving factors. Accordingly, this study aims
to explore the meanings of tea cultivation to the rural people, how they interact with
conservation, and how to adapt tea cultivation to conservation.

The paper focuses on three aspects of residents’ perception of the ecosystem: (1) the role
of tea as a major income source, (2) the role of tea beyond economic significance, and (3) pre-
vious protected area management and its impacts on the tea cultivation. By understanding
the meaning of the human-nature interactions through tea cultivation, the paper provides a
multi-scale NP management approach for a healthy park-people relationship. The study
complements studies of the park—people relationship from a prescient perspective and
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may serve as an example to facilitate community participation in PA establishment in
developing countries.

2. Materials and Methods
2.1. Study Area: Wuyishan National Park as a Social-Ecological System

The Wuyishan National Park (WNP) is located in Southeast China as a part of the
Wuyi Mountains (Figure 1). This NP is integrated from mainly three PAs: the Wuyishan
National Nature Reserve (NNR) to the west, the Nine-Bend Stream Ecological Protection
Area (NEPA) in the center, and the Wuyishan National Scenic Area (NSA) to the east, with
a total area of 982.59 km? after spatial optimization in its piloting period when the research
was conducted.

28°0'NA

27°30'NA

Legend

® Sample Elevation (m)
[ Boundary of the NP pilot High
[ County boundary Low
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Figure 1. The location and composition of the Wuyishan national park pilot initiated in 2015.

Archaeological remains suggested that people settled in the Wuyi Mountains as
early as 4000 years ago. Wuyi Mountains not only have preserved the abundant humid
subtropical forest, provided suitable habitats to endangered species such as Liriodendron
chinense and Halesia macgregorii, but the biophysical and geological conditions also have
nurtured tea bushes dating back as least to the Tang Dynasty (618-907 AD). People’s
productive interaction with nature has transformed the landscape and created rich cultural
landscapes such as the forest-tea system. This is a typical SES in which people adapted to the
natural conditions with their traditional wisdom to keep a delicate balance with other non-
human life forms [27]. Until now, this rural landscape still generates multiple ecosystem
services that benefit not only locals but also domestic and international beneficiaries.
Therefore, the role of humans in the past and present cannot be ignored in the study of the
structure and function of the contemporary forest. In the 16th century, farmers were able to
build terraces for tea cultivation with a system of dykes and drains [28]. There was also a
synergy between tea bushes and natural forest [29], but the recent expansion of tea bushes
and the intensification of land use can lead to forest degradation.

There are about 3000 inhabitants inside the NP and another 20,000 settled within
2 km of the park boundary. Most of the tea farmers live along the upstream zone of
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the Nine-Bend Stream. Rural people keep transforming the landscape mainly through
forest use. In the past three decades, rural households and individuals have responded
to institutional change actively, especially to reform of collective forestry rights and the
management of multiple PAs during the past 40 years, in a good or bad way. Under
the forestry rights reform, the forest land was treated as “a bundle of rights” when the
transaction and operation rights were under the control of individual households with
a clarification of resource boundaries in the collective land tenure. This reform aims at
stabilizing land tenure and improving forestry efficiency, however, the flexibility without
a full understanding of ecosystem multifunction has led to monoculture plantation and
forest degradation [30].

Meanwhile, a series of actions were also taken to protect the biodiversity and landscape
in the form of the national nature reserve (1979) and the national scenic area (1982), which
are generally prioritized for preservation and tourism, respectively. Wuyishan further
entered the list of the UNESCO World Heritage Sites as a mixed site because of its cultural
value, natural beauty, and biodiversity value in 1999. More land-use policies were issued in
the new millennium to regulate human—forestland relationships alongside the designation
of PAs, such as the ban on commercial logging in 2008, and the prohibition against the
expansion of tea orchards in 2011. In addition, more forests were designated ecological
forests. In 2015, the NP pilot was launched and the spatial integration leads to the inclusion
of more rural landscapes adjacent to the boundary of the pilot, making the role of people in
the social-ecological system more prominent when new rules and regulations occur.

2.2. Conceptual Framework

Local PA—people relationships are largely defined by perceptions and attitudes of
communities toward PAs. With the growing recognition of community participation in PA
management and the spreading of socially inclusive conservation approaches, the gover-
nance of PAs should recognize the role of conservation culture, knowledge, and agreement
of local communities [31]. Thus, PA governance is now oriented in an adaptive way that
enables NPs to adapt to spatial and temporal changes in social-ecological systems and
establish and maintain desired park—people relations for ecological, social, and economic
outcomes [32,33].

By understanding the national park as an SES, the literature suggests the provision
of ecosystem services is seldom solely natural, but part of an SES in which resource
users interact with the environment to shape both the ecosystem and their culture [34,35].
According to the SES meaning perception theory, good governance of NPs secures multiple
ecosystem services required by competitive stakeholders by converging their different
perceptions of the same ecosystem to the largest extent [36].

This theory pointed out that, people allocated meaning to many aspects of the ecosys-
tem, which will lead to a perception of the ecosystem service or material as a benefit
(positive meaning) or a perception that benefits are reduced (negative meaning). This
perception will significantly affect their activities. For example, if local people perceive
forests as a commodity, they may practice timber harvesting, but if perceived as natural
beauty by others, recreational activities may be preferred [36]. Therefore, balancing multi-
ple benefits of stakeholders will eventually have impacts on the provision of ecosystem
services to many stakeholders in general, and local people’s livelihood in specific. Fur-
thermore, the perception of ecosystem services is highly context-dependent; any change
in the biophysical or socio-economic conditions may lead to a change in resource users’
behaviors because people modify their behavior based on their knowledge and expectation
concerning future changes [37]. This is obvious when new conservation policies and prac-
tices are applied in rural areas, where local people face uncertainty in livelihood and may
take action to secure their benefit, thus affecting park—people relations.

Therefore, upon this perspective of perception of SES, this study analyzes the funda-
mental perceptions of the forest ecosystem in which the local tea farmers dwell, concerning
both the meanings and the changing context. By using the SES meaning perception theory,
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our study demonstrates how the local residents’ perception of SES contributes to a positive
park—people relationship. We argue that the multi-functionality of the forest-tea system
has the potential to benefit both the local people and the public by exploring its cultural
meaning. The negative park—people relationship may persist if traditional knowledge
and the right to benefit are still neglected. In this paper, we show how local tea farmers
perceived the ecosystem during the ever-changing types of PAs and their management,
and how this knowledge co-production helps build a good park—people relationship in a
new NP.

2.3. Survey and Data Analysis

The research uses an intensive semi-structured interview with a sample of tea farmers
living in and adjacent to the national park (Figure 1). The interview was widely used as
an interactive method to gain information on specific conservation issues and understand
the knowledge, values, beliefs, or decision-making process of stakeholders [38]. The semi-
structured interview is more flexible for researchers to ask additional questions besides
standard questions for complex issues in the studies of conservation science-policy inter-
faces [39]. It is also important for Wuyishan where local people are less represented in
conservation decision-making. The interview was organized in different sections focusing
on the following topics:

(1) General data of respondents, including personal characteristics such as age, gender,
householder status, education, length of residency, household size, and production
characteristics such as tea cultivation experience, labor conditions, tea plot size, tea
plot umbers, distance to tea orchards, annual household income.

(2) Tea farmers’ perception of the critical factors affecting the production of tea, in terms
of land tenure, market competition, and natural conditions.

(8) Tea farmers’ preference and assessment of the importance of ecosystem services
associated with the forest and how they value tea cultivation during the construction
of an NP.

(4) Tea farmers’ perception of the efficiency of protected area management in terms of
ecological, economic, and public welfare outcomes, considering potential land use
conflict between community livelihood and ecological protection targets.

The questionnaire contained open-ended questions for topics 2, 3, and 4 to form a
major part of a semi-structured interview and close-ended questions for topics 1 to 4 as
a structured social survey. The respondents could answer “yes”, “no”, or “I don’t know”
to the closed questions; they could choose items all fitting their conditions from some
multiple-choice questions; they could explain or provide examples to the open questions in
detail. The average duration of each interview was about 40 min.

The interviews were conducted face-to-face by a team of trained volunteers from 18 to
31 July 2016. In total, 221 tea farmers participated in the study, with ages ranging between
21 and 75. This sample was a subset of a larger sample of local residents and a stratified
random sampling technique was used and explained in detail in He et al., 2018 [39]. Most
respondents answered all the questions. Only a few questions were left unanswered by
very few people because they forgot certain numbers, did not like to comment, or had no
idea of certain information. This does not affect qualitative analysis due to information
saturation. In the quantitative analysis, numbers of valid data (e.g., n = 218) were provided
to show how many people did not respond to certain questions.

Qualitative data collected from interview questions were analyzed by using the key
information, and following a grounded theory approach by using the open coding and axial
coding to categorize and describe tea farmers’ perception of the meaning of ecosystem ser-
vices and tea cultivation under PAs. Open coding is the process of decomposing, comparing,
conceptualizing, and categorizing textual material and then recombining and manipulat-
ing the codes in new ways [40]. During the open coding process, the raw data from the
open-ended questions were labeled to form concepts that reflect the multiple meanings of
tea cultivation and the relationship with PAs. Similar concepts were further combined into
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categories that scaled up scattered concepts to cover the major research questions that the
research aim to answer, including basically economic meanings, social-cultural meanings,
park-people synergies and conflicts, protected area management outcomes, etc., laying
the foundation for axial coding and provide information for the Results section. The main
purpose of axial coding is to discover and establish relationships between concepts to
characterize the linkages between different categories [40]. With multiple concepts and
categories, the relationship between multiple meanings of tea cultivation and the current
park—people interactions was built from a perspective of ecosystem service trade-off. This
basically provided information for the Discussion section.

Quantitative data from the survey were entered and analyzed using Statistical Package
for the Social Sciences (Version 21) and the significance value is 0.05 if not specifically
mentioned. The data were analyzed in terms of descriptive statistics for general data and
perceptions of the management of tea and the PAs. The non-parametric correlation was
used to reveal the relationship among those general data that reflect farmers’ productive
behaviors, and categorical regression was used to detect the impact of variables concerning
natural and human assets on the household income based on previous research [39].
For example, high tea leaf yield and more labor in a family can bring higher income [41]
(Section 3.1).

For the assessment of the importance of the ecosystem services, each respondent
was provided with a list of 15 ecosystem services with illustrations to assist in under-
standing [39]. They were asked to select and ranked five ecosystem services from the
list. Ecosystem services with ranks from one to five were given a score from six to two,
respectively, and those not selected were given a score of one. An average weighted score
of each specific ecosystem service was calculated according to all the respondents using
the equation: Y (S; X f;), where S; was the given score of a specific ecosystem service by
each respondent and f; was the frequency of respondents making this choice, i was the six
selecting results. i = 1 to 5 when the ecosystem service was ranked from the first to the fifth,
and i = 6 when it was not selected.

A multiple correspondence analysis (MCA) was used to explore the synergy and
trade-off of the social preference for ecosystem services among tea farmers. MCA is a
descriptive method that reveals patterning in a complex dataset and is widely used in
studies where a large amount of qualitative data is collected [42]. Each of the 15 ecosystem
services was a variable with two categories of selecting this ecosystem service and not
selecting it based on the ranking procedure, making it a total dimension of 15 (30 minus 15).
The calculated total inertia was 1 (the maximum number of MCA dimensions (n = 15)
divided by the number of variables (n = 15)). A solution was explored with two MCA
dimensions: the first accounting for 12.3% (0.123/1) of the variance and the second for
11.2% (0.112/1), yielding a total variance of 23.4% (0.234/1). Discrimination measures
and a joint plot of category points were obtained. In the plot, the coordinates of each
category ((non-) selection of an ecosystem service) on each dimension were displayed to
determine synergy and trade-off patterns of ecosystem services as perceived by tea farmers.
The distance from an object to the origin is the reflection of the variation from the “average”
pattern (the most frequent category for each variable). Thus, ecosystem services that were
perceived almost unanimously as important or not lie near the origin, and vice versa.

2.4. Sample Description

The average age of the 221 respondents was 49, and 62% of them were between the age
of 40 to 59 as a major labor force. Males and females represent 84% and 16% of the sample,
respectively. Furthermore, 71% of the sample consisted of householders and the ratios of
males and females were 97% and 3%, respectively (Table 1). Most of the respondents (47%)
held a secondary school degree while 30% had finished primary education at best.
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Table 1. Description of the tea farmers involved in the social survey.

Factor Category (%) Factor Category (%)
F 16 <5 10
Gender M 84 Tea cultivation 6-10 12
18-24 ! experience (years) 11-20 26
25-39 17 21-30 31
Age >30 21
40-59 62 <30 13
>60 20 Labor proportion 30-40 15
Yes (E, M) 71 (3,97) (%) 40-50 12
Householder No (E, M) 29 (49, 51) >50 60
Primary and under 30 1 10
Education Q;Eigl; ;l; Land Plots 52_150 ;2
College and above 6 >10 8
<30 4 <5 6
30-40 14 5-10 11
Length of local
residincy (years) 40-50 37 Land area (mu) 10-20 23
50-60 25 20-40 38
>60 20 40-60 6
1-3 17 >60 17
4-6 65 <1 3
Household size 7-9 13 Walking distance 1-5 69
>10 5 (km) 5-10 19
>10 9
<5 9
Annual household 5-10 17
income 10-50 52
(10,000 RMB) 50-100 11
>100 12

The average family size was five people. Most of the respondents (83%) had a family
size of at least four people. The average ratio of the labor force in a family was 55%, and the
ratio was more than 50% for 60% of the respondents. The median length of engaging
with tea cultivation in the household was 20 years (n = 218) with a range of one year to
60 years. The median length of local residency was 47 years (n = 217) with a range of five
to 75 years. Most respondents (52%) claimed annual household income as between 100,000
and 500,000 yuan (about 16,000 to 80,000 USD) (n = 218).

For the ownership of tea orchards, the median number of land plots for a household
was four plots, ranging from one plot to 60 plots (1 = 202). The median number of the total
area of tea plots of each household was about 20 mu (1.33 ha) ranging from one to 400 mu
(0.067 ha to 26.67 ha) (n = 216). The longest walking distance from home to attend to the
tea bushes was 20 km and the median distance was 2.8 km. Most of the respondents (72%)
had tea plots within a walking distance of 5 km.

3. Results
3.1. The Importance of Tea Cultivation as Economic Benefits

Tea was essential for livelihood. Considering the entire sample, households who
had a longer residency time also had a longer engagement with tea cultivation (p < 0.01).
In addition, households that owned more plots tended to have a larger total area of land
(p < 0.01, n = 202). Furthermore, households who had more plots and a larger area of tea
orchard traveled longer to their land (p < 0.05, n = 199; p < 0.05, n = 213, respectively).
Families with a larger scale and higher ratio of workforce tended to own a larger area of
land (p < 0.05, n = 217; p < 0.05, n = 217, respectively).

For most respondents (97%), tea was mainly for sale on the market for income. Here,
46.6% of the respondents reported that they focused on the national market and 33.5% on
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m Decrease

82, 38%

Increase

(a)

96, 44%

the local market. Tea farmers sold raw tea leaf, coarse tea, or refined tea with a certain
proportion according to market conditions and their capacity. According to the respondents,
one unit of refined tea was produced from two units of coarse tea dried from 10 units of
raw tea leaf in the Wuyishan area. The market value of coarse tea and processed tea varied
a lot due partly to the geographic location of tea orchards. The unit yield of raw tea leaves
ranged between 100 to 750 kg/mu. Raw tea leaf was priced between 6 and 20 yuan/kg
(0.96 to 3.2 USD/kg) and refined tea between 60 and 600 yuan/kg (9.6 to 96 USD/kg).

As tea cultivation was claimed, the most important income source (90% above),
the categorical regression was used to reveal how the level of income depends on the
multiple socio-economic factors specific to the tea farmers (Table 2). It was found that
the annual household income level has been significantly affected by the total area of tea
orchards, family size, the percentage of the workforce, the number of tea plots, and the
distance of the farthest land plot, all indicating a positive relation. Therefore, the income
was basically affected by land and labor.

Table 2. Impact on the household income from the analysis of categorical regression (R? = 0.611,
n =194).

Dependent Independent Beta
Residency time —0.076

Time of engagement with tea 0.068

Family size 0.157°

The ratio of the workforce 0.159 b

A 1H hold I

nnual Household Income Number of plots 0.19b
Land area 0.553 b

Longest walking distance 0.129%

Education 0.100

ap <0.05°p <001

Respondents’ perceptions of tea cultivation have revealed more details of their income
dynamics and critical impacting factors besides those social-economic features.

They perceived income change differently (Figure 2a). Of the respondents, 44%
perceived an increase in net income since their engagement with tea plantations, but 38%
claimed a continuous market fluctuation. Some tea farmers who were engaged with tea
cultivation for more than 30 years had identified several critical timing in the fluctuation of
market value. They described a general increasing trend over the last three decades and
ascribed it to the confirmation, registration, and issuance of certificates on the right to the
contracted management of forested land; while a recent (ca. 2015) decreasing trend was
attributed to the increasing cost of labor by tea farmers.

70, 32%

129, 59%
136, 62% Y 25, 12%

No change/Fluctuation m Decrease Increase No competition m Worse = Better No change

(b) ()

Figure 2. Tea farmers’ perception of income (a), market competition (b), and environmental condi-
tions (c) concerning tea cultivation and production. Illustrated by the number of respondents and
the percentage.
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For the intensity of market competition, more than 60% of respondents felt increasing
pressure, compared to 6% who thought the opposite (Figure 2b). Interestingly, 32% of
respondents reported no pressure as most of them said, “We had no feeling of competition
at all because we only focused on what we can achieve”. They claimed to have a stable or
even fixed source of customers and their land, that is, shan chang (literally “the mountain”)
in specific geographical locations secured the tea quality. For those who had an experience
of intensified competition, they ascribed it to several causes, such as unfair competition
with fake commodities, farmers shifting from rice to tea planting, forcing the price down
by buyers, no brand or green certificate for small-scale farmers, etc.

For the environmental conditions (Figure 2c), 59% of the respondents did not think
there was a significant change regarding tea cultivation, especially regarding soil and
weather conditions; but not many thought that the climate was getting any better (12%)
either. Those who felt a change, especially a negative one, attributed it to climate change
and human disturbance. They claimed to have experienced a higher frequency of heavy
rain, drought, and spring frost, earlier warming, and more snowing days, all leading to the
decrease in tea leaf yield. However, they also expressed satisfaction with the improvement
of soil and water conditions due to human intervention such as weed control, fertilization,
forestation, and water conservation. Furthermore, respondents mentioned that important
environmental conditions for tea cultivation, including rock, soil, topography, and forest,
cannot be separated but form an integrated system, the shan chang, which was suitable for
tea bushes to gain sunshine and water.

Ownership of shan chang was very stable as thought by 96% of the respondents. Some
pointed out that there was no way to own new land through land clearance and the only way
to expand tea cultivation was to rent others’ land (which was not in the same production
collective) or to get subcontracted land (which was in the same production collective).

3.2. The Social-Cultural Benefit Associated with Tea Cultivation

The assessment of the importance of typical ecosystem services in the Wuyishan
area by tea farmers indicated meanings of tea cultivation beyond economic importance.
For all the listed ecosystem services (Figure 3), tea as a product was perceived by 95% of
respondents as an important one that should rank in the top five, followed by fresh water,
which was chosen by 70% of the respondents. The few who did not rank tea cultivation
among the top five important ones mostly perceive eco-tourism, air purification, and local
culture as more important. Eco-tourism was the most chosen cultural service as 60% of
respondents thought it important, followed by the local culture which was chosen by
more than half of the respondents. For regulating services, the most chosen one was air
purification (41%). The scores of each ecosystem service also indicated that tea farmers
definitely thought the provisioning of tea was the most important ecosystem service to
them (5.3), followed by fresh water (3.2), eco-tourism (2.5), and local culture (2.3).

The MCA revealed the relationship between different ecosystem services in terms of tea
farmers’ perception (Figure 4). The first and second dimensions presented are, respectively,
eigenvalue, 1.838 and 1.676; inertia, 0.123 and 0.112; and Cronbach’s alpha, 0.658 and 0.638,
which were slightly lower than the generally accepted lower limit of 0.70; however, a smaller
value is acceptable in exploratory research [43]. The locations of choosing tea were very
close to the origin of the coordinates, indicating that respondents had an almost unanimous
assessment of the importance of tea cultivation. By contrast, locations of ES decisions far
from the origin of the coordinates indicated not a unanimous perception of importance
among respondents, such as the NTFPs, rice, research, and environmental education.
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Figure 3. Tea farmers’ preference of ecosystem services concerning their overall importance to life
(NTFP: non-timber forest products).
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Figure 4. The MCA biplot of the preference of ES among tea farmers. Red: cultural services; yellow:
provisioning services; green: regulating services.

The first axis revealed a trade-off between decisions of cultural services and other
services except for tea cultivation or climate regulation, which indicates synergies between
cultural services and the other two. The second axis revealed a trade-off between regulating
services and other services except for fresh water, tea, and aesthetics to show synergies.
Therefore, respondents who perceived tea cultivation as important or not also tend to
perceive cultural services and regulating services as important or not.

Following the preference for ecosystem services beyond tea as a product, respondents
identified many socio-cultural meanings of tea in the answers to the open-end question of
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how tea farmers value their tea orchard under the construction of an NP. Three aspects were
identified after coding all the expressions (Table 3). First, engaging with tea cultivation
brought individuals with physical and mental health; second, it led to the social stability
of the community; third, it facilitated inherit of cultural heritage. These aspects were all
confirmed as taking effects all the time, although some traditional knowledge was gradually
lost. It was especially obvious that when asked about the concrete expressions or records
regarding traditions associated with tea cultivation and processing, most respondents
acknowledged that ceremonies were no longer practiced and folk songs and sayings were
not commonly mentioned in daily life.

Table 3. Socio-cultural benefits expressed by the respondents.

Social-Cultural Meaning Sample Expression

Physical and mental health

My view was broadened through communication during the tea sale.
The natural environment secured high-quality tea which satisfied me.
Regular working in the field has improved my physical condition.
Drinking tea was good for people’s health.

Courtesy was practiced during tea processing and ceremonies.

Social stability Engaging with tea reduced time spent on gambling and drinking.

Tea processing can absorb idle labor.

Cultural inheritance

The fame of Wuyishan was promoted.
We can learn from historical experience.
Tea culture can be promoted.
New blending and flavor of tea can be invented.

Nevertheless, they had still provided some information on the tea culture. Abundant
folk songs and sayings were describing the origin of tea, the timing for attending to tea
bushes, the experience of tea production, the technology of tea planting and processing,
and the value of tea. They agreed that inheritance and communication of relevant knowl-
edge were still possible. When asked about tea cultivation and processing techniques,
the 221 respondents provided 285 answers, of which 35% were “through communication
with neighbors” and 29% were “passed on for generations”, compared to 13% of “gov-
ernment technology popularization” and 23% of “other sources”. The respondents also
mentioned the mix of practicing religion with the production and enjoyment of tea. Finally,
they confirmed that some traditions, such as the ritual of the initiation of tea picking, have
been gradually resumed.

3.3. Perceptions of Protected Area Management and Expectations of Future Management

Respondents were aware of the existence of the PAs and the impact of their man-
agement on tea cultivation. 83.3% of the respondents were aware of the existence of the
national nature reserve and the scenic area, and the rest were not sure about the exact name
(n = 221). Concerning the awareness of the geographic location of their land (Figure 5),
only 15 respondents said they were not sure of the exact location, and other respondents
all confirmed that they had tea plots inside of the PAs (107, 48%) or not (99, 45%). For
those who had land located inside of the PAs, 61 (57%) perceived no effect of conservation
management while 46 (43%) pointed out different forms of control that they thought of
as disturbances to their tea cultivation. These claimed disturbances were listed in Table 4.
Generally, there were two types of control; the first was a complete banning of certain land
use or production way, and the second was some specific development control. These
identified as prohibition and restraints were all official policies other than collective actions
as informal customs. A third disturbance was also mentioned as a side-effect or accidental
injury to tea cultivation during the implementation of PA management policies, such as
mistakenly removal of tea bushes, contamination of tea leaves by spraying insecticide on
pine forests, and lack of control on tourists who affect tea bushes.
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No effect,
61, 57%

15 Land in PAs No land in PAs
107, 48% (99, 45%)

Figure 5. Perception of the impact of protected areas on tea orchard.

Table 4. Identified disturbances to livelihood activities within the protected areas.

Tea Relevant

Prohibition Restraints

No

Harvesting Chinese fir; Tourism;
Collecting firewood; Collecting herbs;

Yes

Fertilizer amount;
Tea bush trimming;
The flow of tea buyers;
The flow of motor vehicles;
The scale of the tea processing factory;
Choice of varieties of tea bushes;

Clearing forest;

Pruning tree (to avoid shading tea bushes);
Ketu (literally “guest soil”), replacing soils
under tea bushes with new soils from nearby;
Modernizing roads to tea terraces;

46, 22%

145, 68%

m Negative Positive

(a)

Respondents also hold diverse perceptions of protected area management concerning
their ecological, economic, and social outcomes. Ecological outcomes were explained
as direct protection results concerning elements of the ecosystem and itself. Economic
outcomes were income, job position, commercial opportunities, etc., which can bring
monetary benefit during PA management. Social outcomes were broader public welfare
such as improvement in infrastructure and education with the existence of PA. In general,
tea farmers were most happy with the ecological outcomes of conservation but the least
with the realization of public welfare. For ecological outcomes, 68% of the respondents
provided a positive reply (Figure 6a), while 45% of them claimed no enjoyment of any
public welfare provided by the PAs (Figure 6¢). Benefiting from the commercial operation
of the PAs seems the most difficult to judge as the numbers of respondents holding negative,
positive, and neutral attitudes were almost the same (Figure 6b).

37,17%
69, 31%

85, 38%

71, 35%

Not Sure m Negative = Positive = Not Sure = Negative = Positive = Not Sure

(b) (c)

Figure 6. Tea Farmers’ perception of conservation effectiveness: ecological outcomes (a), economic

benefit (b), and public welfare (c).
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Concerning the current establishment of the NP, respondents expressed their concern
if tea plots would be returned to the forest. About 35% of the respondents held the attitude
that there was no room for negotiation of any compensation fee as the tea orchard was the
lifeline, and it was ridiculous to even think about land acquisition for other use. About 10%
thought that giving up tea plantation was negotiable only if the compensation could satisfy
them, the conditions included compensating according to the market value, the quality of
land, and through land replacement, and the general expectation was that the living stan-
dard must not be lower than the current one. However, they acknowledged that negotiating
conditions would be difficult based on their experience. The rest all preferred monetary
compensation alone, 16% of the respondents asked for annual compensation, and another
39% proposed one-off compensation. However, there was a wide range of expected pay-
ments due to the productivity of the land. For the annual compensation, the expected value
had a range between 7500 and 1,500,000 yuan/ha (1200 to 240,000 USD/ha); and for the
one-off payment, that was between 3000 and 9,000,000 yuan/ha (480 to 1,440,000 USD/ha).

4. Discussion
4.1. Sustaining Traditions in a Protected Area under a Modern Market Economy

This study revealed how the tea farmers perceived the role of tea cultivation. One
key finding is the dilemma between traditional farming and the market economy. Tea
cultivation is still a traditional way of farming the forest as land and labor-intensive. Tea
farmers have limited but enough access to the market by setting up a relatively fixed
distribution channel in an acquaintance society. Therefore, they are eager to exploit more
forested areas when engaging deeper with the market competition, but they are subject
to even stricter land management rules. This dilemma is not uncommon globally [44,45],
and significantly prominent in developing countries [46—48]. This study thus provides a
way out of this dilemma to help conservation as well as rural development.

As in many agroforestry systems, tea cultivation in Wuyishan is not separated from the
forest ecosystem, but together they formed coupled social-ecological systems generating dif-
ferent ecosystem services that benefit human well-being and development [49]. The provision
of multiple ecosystem services is based on the agriculture of multi-functionality, which was
widely supported top-down such as in the European Union (EU) [50,51] but is not well-
studied in China [52]. To shed some light on this, this research showed that tea farmers
think highly of local culture and eco-tourism, and tea cultivation is potentially clustered
with cultural services. They all indicate that tea farmers may have the demand for com-
mercialization of the traditional culture to fulfill other functions of tea cultivation beyond
producing leaf. Thus, appreciation of cultural services can become a way of generating
income besides tea production, and could possibly reduce the cases of illegal expansion of
tea bushes to the forest. Concerning an even broader scope of social-cultural benefit, our
study found that tea farmers cherish tea cultivation as a way of improving the well-being
of a person, facilitating social stability, and sustaining a living culture. These functions of
tea cultivation comply with the objective of a healthy park—people relationship and they
were not unique to tea cultivation but many traditional practices in rural areas.

Therefore, farmers in rural areas can and will maintain traditional activities under PA
management, if they understand the traditional culture and ecological protection concept
can valorize many elements during goods production. This balance between farmers’
interest and public welfare can be realized through the integration of multi-functionality
and sustainability [53]: through the provision of multiple goods and services from the
same social-ecological system, there is both an added-value over land expansion (ecological
valorization) and diversity services over single products (cultural valorization) to resolve
the dilemma of rural development and conservation.
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4.2. Benefit-Sharing in the Protected Area

Equity and sustainability are important goals in natural resource management [54,55].
They also matter to the stability of a social-ecological system because resource users could
perceive the benefit-sharing mechanism and react accordingly [36]. It is not surprising that
tea farmers thought PAs have affected their benefit mainly because some traditions in tea
cultivation were not respected, such as pruning and Ketu (Table 4). However, some of the
disturbances are not true disturbances regarding “tradition”, such as the prohibition of
“modernizing roads to tea terraces” and the restraint of the “flow of motor vehicles”. They
are identified as “disturbances” usually because they affect income generation activities.
Nevertheless, results from the perception of current conservation effectiveness show that
PAs did not quite benefit tea farmers either through bringing income or providing more
public welfare, although, at the same time, the biophysical conditions were improving.
This indicates that a trade-off between maintaining the ecological functions and securing
livelihood still exists.

In the newly designated NP, this issue is amplified as more working land is now within
the boundary of the NP. To ensure the resilience of the system, there are three aspects of this
social-ecological system worth further discussion based on the results. First, the stability
and consistency of the land tenure system are important, as farmers cannot afford to
lose land or affiliated products. Additionally, sustaining traditions in a market-oriented
economy can benefit from treating the land property right as a bundle of rights. This means
to constrain tea farmers’ use rights but respect the right to benefit, as is usually practiced
in conservation easements [56-58]. Second, the co-existence of forest and tea orchards
has brought to tea farmers, the user system, an impression that a healthy environment is
good for both people and tea bushes. The well-preserved natural conditions can transform
a common product of tea into a famous brand that brings added value [59,60]. Third,
the resource system is not solely tea bushes, but the integrated forest ecosystem, that is,
shan chang. This means unnecessary human disturbance to the forest from tea cultivation
should be reduced.

Therefore, the case of tea cultivation indicates that constraints to land use do not
necessarily lead to instability of the system if users can conduct conservation-compatible
activities that have limited disturbance to the natural environment [7]. This idea is not new
and has been practiced in some areas, such as restrictions on the owner’s use of land in a
conservation easement. The difficulty is that this way of benefiting from conservation can
be equitable and sustainable sometimes only in a long run, so some initiating stimulus and
patient negotiation are necessary [61-63].

4.3. Making Community Livelihood Compatible with Conservation Goals under a National
Park Concept

The national park idea promoted in the Chinese context strengthens the strict pro-
tection of large-scale ecosystems and their processes while respecting human activities
conducted in harmony with nature, especially those practiced by local residents for hun-
dreds of years. It was originated through reflection on the efficiency of fortress conservation
and the need to secure multiple ecosystem services [64]. Under this idea, conservation can
provide opportunities for benefit sharing through sustaining traditions if added values
are realized through conserved nature instead of exploitation of forests and/or adding
chemicals for quantity [16].

From tea farmers’ perception of the role of tea and the relation between tea cultivation
and PAs, we feel that management should be implemented on three scales to help sustain
tea cultivation under conservation goals (Figure 7). This management may apply to other
agroforestry systems in mountainous areas as well. It is highlighted that an efficient solution
to a healthy park-people relationship based on a fair distribution of ecosystem services
should not be looked at the park scale alone, but instead, on plot, mountain, and landscape
scales. This enables divergent strategies at different scales and provides potentially more
scale-specific and also flexible options to integrate parks and people in fair ways.
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Scale Management foci Major outcomes Community action

landscape

- - - -
-

Figure 7. A scaling management strategy for adapting agroforestry systems to conservation in
mountainous areas.

First, at the scale of the plot, attention should be given to species and biophysical
elements for tea bushes, such as tea breeding, soil, and water conservation along the
mountain slope. This is because these basic inputs sustain the growth of tea bushes and
ensure the basic provisioning service. Conservation-compatible behaviors also start at this
scale to avoid unfavorable activities such as killing trees.

Second, at the mountain scale, attention should be given to how the users manage the
resource system. Major management decisions are made at this scale to link old wisdom
with new technology to sustain the basic structure of the forest-tea terrace. Farmers are
sensitive to land location and interactions with PAs mainly at this scale, and they are
seeking ways to adapt to climate change and fluctuating markets. They also tend to
combine provisioning services with cultural services to enlarge income sources.

Third, at the landscape scale, attention should be given to the land tenure system and
the community’s participation in conservation to varying degrees, such as conservation
easement, payment for ecosystem services, conservation steward program, etc. Homoge-
nization of the landscape resulting from the expansion of tea cultivation will be disastrous
to the forest and is a violation of conservation goals.

5. Conclusions

National parks in China are very different from those in North America because it
is difficult to find a large area of the wilderness without human activities perhaps except
on the inner Tibetan Plateau. Finding ways out of the common dilemma of improving
livelihood under conservation restrictions leads us to conduct this research when the
newly proposed national park system provides opportunities to reflect on protected area
management and learn from global experience. Wuyishan is a typical area where human
activities have lasted very long with the remnant of the forest of high ecological values. This
research found that conservation through setting up PAs has impacted local tea farmers’
understanding of conservation regarding their demand for income. It also found that
maintaining tea cultivation in harmony with the forest needs to find ways to add value to
tea. In theory, this research proved that the SES meaning perception theory can reveal the
potential synergies between local people and other stakeholders; in practice, the knowledge
co-produced through local perception is reliable to form incentives for farmers to comply
with conservation rules to secure the stability of the social-ecological system.

As revealed in this research, tea farmers are seeking equitable and sustainable benefit
sharing in the PAs. The NP has the potential to secure the livelihood of tea cultivation and
to promote cultural values which the tea farmers think highly of. Therefore, it is possible to
maintain the stability of the social-ecological system if multiple ecosystem services can be
provided, and their provision is facilitated in the management of multiple levels: the plot
level where controlling and monitoring of biophysical elements are critical; the mountain
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level where production and market are critical, and the landscape level where land tenure
and community participation are critical.

The findings are encouraging for many cultural landscapes around the world which
face a similar challenge in nature conservation activities. Understanding the potential
of multiple ecosystem service provision through farmers’ perception will be helpful in
PA designation and other ecological policy design and implementation. This three-level
management may also help guide compatible production behaviors for conservation targets
while securing farmers’ income in populated PAs. Further research is also needed to find
critical factors that could turn the potential of provision of multiple ecosystem services
into real provision and income to create real multifunctional agriculture embedded and
connected to PAs.
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