<@ sustainability

Article

Assessing the Ecosystem Service Value of Small-Scale
Landscapes in Rural Tourism Destinations in the Yangtze

River Delta

Xiaowen Jin 2, Sijie Lu 1, Yue Ji !, Yuanzhao Qin !

check for

updates
Academic Editors: Harry Coccossis
and Seul Ki Lee

Received: 20 August 2025
Revised: 14 October 2025
Accepted: 20 October 2025
Published: 23 October 2025

Citation: Jin, X.; Ly, S.;Ji, Y.; Qin, Y.;

He, G. Assessing the Ecosystem
Service Value of Small-Scale
Landscapes in Rural Tourism
Destinations in the Yangtze River
Delta. Sustainability 2025, 17, 9410.
https://doi.org/10.3390/
sul17219410

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

and Guangming He 3*

College of Art & Design, Nanjing Forestry University, Nanjing 210003, China; jxw@njfu.edu.cn (X.].);
lusijie@njfu.edu.cn (S.L.); jiyue@njfu.edu.cn (Y.].); ginyuanzhao@njfu.edu.cn (Y.Q.)

Research Center for Digital Innovation Design, Nanjing Forestry University, Nanjing 210003, China
3 Innovation Center, Michigan State University, East Lansing, MI 48823, USA

Correspondence: heguangm@msu.edu

Abstract

The exploration of the ecosystem service value of rural tourism destinations and their
driving factors is regarded as an important approach for promoting the high-quality devel-
opment of rural tourism and achieving rural revitalization. At present, both industry and
academia lack quantitative analyses and integrated optimization approaches for small-scale
landscape elements within the context of rural tourism destinations. An examination of
rural ecosystem service values from a small-scale perspective can assist rural areas in
precisely enhancing ecological functions, advancing rural landscape construction, and
fostering high-quality rural development. Six sample sites within rural tourism areas in the
Yangtze River Delta region were selected, and the functional value method, willingness-
to-pay method, and binary logistic regression model were comprehensively applied to
assess ecosystem service values and their influencing factors. The results indicate that:
(1) Significant differences exist in ecosystem service values across small-scale rural land-
scapes, primarily attributable to variations in cultural service values, which constitute the
dominant component of the overall value. (2) Cultural service values are manifested in
tourists” willingness to pay, which is closely associated with the configuration types of
rural small-scale landscapes. (3) Tourists” willingness to pay is primarily influenced by
their cognition of cultural services and by psychological perception factors. According
to the regression results, perceived importance of cultural service protection, concerns
regarding damage, levels of tourist satisfaction, and willingness to revisit exert significant
negative effects on willingness to pay. (4) High-demand tourism motives exhibit only
a weak correlation with willingness to pay. (5) Low-demand motivations significantly
suppress willingness to pay. The conclusions serve as a reference for the quantification of
small-scale rural landscape values and the examination of mechanisms underlying their
multiple influencing factors, as well as for the optimization of rural landscape planning,
design, and sustainable management practices.

Keywords: ecosystem service value; value assessment; cultural services value; rural
landscape; small-scale landscape; Yangtze River Delta region

1. Introduction

Landscape is a complex system consisting of numerous heterogeneous components
that are spatially interrelated and scale-dependent [1], where “small scale” refers to human

Sustainability 2025, 17, 9410

https://doi.org/10.3390/sul17219410


https://doi.org/10.3390/su17219410
https://doi.org/10.3390/su17219410
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0009-0002-0755-691X
https://doi.org/10.3390/su17219410
https://www.mdpi.com/article/10.3390/su17219410?type=check_update&version=1

Sustainability 2025, 17, 9410

2 of 26

perception of the surrounding space and the entire environment during various activ-
ities. The global ecosystem is currently affected by polycrisis, resulting in heightened
vulnerability and the degradation of landscape structures and functions. Environmental,
economic, social, and political crises are intertwined across multiple scales, generating com-
plex systemic pressures through causal interdependencies [2]. Research has indicated that
these polycrisis constitute not only socio-economic challenges but also impose profound
constraints on ecosystem stability and sustainable development. An interdisciplinary and
integrated research perspective is therefore required to capture the multidimensionality,
the potential cascading effects, and the scale-adaptive characteristics of these crises [3]. At
the landscape level, these global systemic dynamics are driving regional ecological changes
that undermine landscape sustainability and alter ecosystem service provision. Small-scale
landscapes are positioned both as micro-carriers influenced by global pressures and as
practical units for targeted interventions. The study of these landscapes facilitates the
identification of how crises are triggered and amplified at specific sites, thereby supplying
micro-level evidence to inform global strategies. Despite their limited size, small-scale
landscapes can have a significant impact on the local ecological environment, such as micro-
climate regulation [4,5], pollution reduction [6], and habitat beautification [7]. Rural areas
are characterized by richer native biodiversity than urban areas [8] and by more prominent
natural resource value. Rural landscapes, functioning as composite ecosystems in which
human and natural elements coexist, support higher levels of landscape heterogeneity and
biodiversity [9]. In highly dispersed and heterogeneous regions, landscape fragmenta-
tion and dispersion result in species structures within patches being more dependent on
changes in small-scale environments [10], thereby potentially increasing species richness
and diversity [11]. Diverse small-scale habitats within rural landscapes are also more likely
to interact with surrounding environments [12,13]. In summary, even small patches can
contribute substantially to the overall functionality of ecosystems, and the diverse and
differentiated characteristics of rural small-scale landscapes underscore the need for more
targeted and comprehensive rural landscape management policies [14].

2. Background and Literature Review
2.1. Policy Context

As urbanization progresses, attention within the industry has increasingly been di-
rected toward small-scale landscape renovations, while the global community has extended
substantial policy support for related construction initiatives. In developed countries,
construction practices have long transitioned from large-scale development to small-scale,
phased renovation efforts. For example, the Environmental Stewardship Scheme (ES),
launched in the United Kingdom in 2005, introduced multiple measures aimed at im-
proving small-scale rural habitats and conserving landscapes, including leaving stubble,
establishing wildflower strips, and expanding grass margins, thereby effectively enhanc-
ing rural landscapes and biodiversity [15]. The Nationaal Programma Landelijk Gebied
(NPLG), issued by the Netherlands in 2023, explicitly aims to create blue-green corridors
in 10% of the country’s rural areas through the construction of small-scale landscape ele-
ments (e.g., hedgerows, field margins, ponds, etc.). Since 2016, the Chinese government
has formally introduced the concept of “micro-renovation” as part of its urban renewal
approach. This has led to a reduction in large-scale demolition and construction in rural
areas, with landscape renewal being increasingly focused on small-scale internal areas.
The Yangtze River Delta region responded positively by releasing the “Guidelines for
the Construction of Harmonious and Beautiful Villages.” Provinces have also introduced
relevant policies. As the tourism industry expands and rural landscapes are transformed
for tourism purposes, changes in rural land use have resulted in the gradual emergence of
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ecological and environmental issues, thereby affecting the ecosystem service functions of
local areas. With the ongoing advancement of the ecological and environmental damage
compensation system, the valuation of rural ecosystem services has become increasingly
important, particularly in rural tourism areas, where such evaluations can contribute to bal-
ancing ecological protection and tourism development. Valuation of small-scale landscapes
in rural tourism areas aligns with current policy requirements and enables precise identi-
fication of ecological benefits, thereby promoting the rational utilization and sustainable
development of rural ecological resources. Therefore, appropriate quantitative evaluation
methods should be employed to investigate the mechanisms of influence and pathways
for synergistic development between the construction of small-scale landscapes in rural
tourism areas and ecosystem services.

2.2. Research Progress on the Value of Ecosystem Services

Ecosystem services (ES) are the various benefits that ecosystems provide for human
well-being and long-term socioeconomic development, including provisioning, regulating,
supporting, and cultural services. Ecosystem service value (ESV) is the monetary valuation
of ecosystem services. Over the past 30 years, ESV research has received widespread
attention in the academic community. Scholars have conducted numerous practical studies
at various scales, including global, regional, watershed, and ecosystem-specific scales,
as well as for individual service values. The research focus has shifted toward multiple
scales and types [16]. In large-scale studies on the value of ecosystem services, research in
developed countries has primarily focused on macro-level ecological functions, including
land-use change, climate regulation, and biodiversity conservation. The research methods
employed often involve a combination of remote sensing monitoring, ecological modeling,
and input-output analysis for comprehensive assessment [17]. For example, Costanza et al.
proposed a global framework for estimating ecosystem service values, laying the theoretical
foundation for ecological value assessment [18]; Bateman et al. employed an integrated ap-
proach based on decision support models in the UK National Ecological Assessment project
to reveal the impact of different land use types on ESV [19]. As research has advanced, the
perspective of some scholars has been extended to encompass smaller-scale landscapes that
are more closely associated with daily life. Research at the small-scale level has primarily
focused on application sites closely associated with human life, such as vegetable gardens
and ornamental gardens. Research methods have predominantly involved a combination
of qualitative and quantitative approaches, including questionnaire surveys, participant
observation, and situational simulations. For example, Clarke et al. conducted experiments
in community gardens in Los Angeles, California, which demonstrated that the ESV and
biodiversity of local gardens are driven by a combination of management practices, income,
cultural characteristics, and size [20]; Severo et al. conducted a study on homes in the State
of Mexico, where gardens were assessed for average annual ESV. The study found that the
ecological values of these gardens were primarily aesthetic, ornamental, food provisioning,
and medicinal [21].

Large-scale assessments of ecosystem service values in China have primarily been
conducted at policy implementation levels, including land ecological functional zones,
watershed scales, and ecological protection red line areas, and have frequently employed
methods such as remote sensing monitoring, the InVEST model, and the value equivalence
factor method [22,23]. For example, a China-specific ecosystem service value equivalence
coefficient method, based on national land use data, was proposed by Xie et al. and has
since been widely applied across multiple regional scales [24]. However, such studies
have predominantly concentrated on macro-level patterns and the spatial distribution
of services, which limits their direct applicability to micro-level ecological planning and
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design. Clarke et al.’s study of home gardens in Beijing demonstrated that socio-economic
gradients can result in a shift in ecosystem services from cultural services to provision-
ing services [25]. Overall, although scholarly attention to ESV has shifted toward more
specific and micro-level aspects, it has remained largely confined to in-depth investiga-
tions of large-scale or typological issues, and the research perspective continues to lack
sufficient comprehensiveness.

In terms of research types, numerous studies have demonstrated that, although rural
areas are relatively small in scale, they deliver complex and diverse ecosystem services,
which contrast with traditional single-focus studies centered on urban or forest ecosys-
tems. Early research paid limited attention to the multifunctionality of rural ecosystems,
concentrating primarily on single services such as agricultural production or forest car-
bon sequestration [26]. Research on rural ecosystem services in developed countries has
significantly expanded in recent years. Power’s study demonstrated the existence of mul-
tiple service values in rural ecosystems and highlighted that agricultural management
is essential for enhancing value benefits and minimizing adverse impacts [26]; Radford
et al. found that the value of rural aesthetics and recreational ecosystem services is higher
than that of urban areas [27]. At the landscape level, the concept of “landscape service”
was proposed by Termorshuizen et al. to analyze the coupling mechanism between the
spatial structure of rural landscapes and service provision [28]. Rolo et al. found a close
correlation between rural land cover types and landscape environmental characteristics.
Additionally, the cultural service value of agroforestry composite landscapes is significantly
higher than that of single landscapes [29]. Since the concept of the Two Mountains Theory
(TMT) was introduced, the rural ecological value has attracted significant attention from
the academic community. In the past, the economic value of rural natural resources has
been relatively undervalued [30]. The focus of current research on ESV in China is shifting
from large-scale, single ecosystems to small- and medium-scale composite ecosystems, such
as cities and forests [31]. Scholars have increasingly focused on rural areas. For instance,
Jiang et al. demonstrated that ESV in township areas is linked to spatial and temporal land
use patterns and industrial development. Forested and cultivated lands were found to
contribute the most to the ESV [32]; Duan et al. assessed ESV in Nanjing’s rural areas and
found that recreational service values were dominant. High-value zones were identified in
tourist villages, large reservoirs, and scenic regions [33]. However, most existing studies
have been conducted at the county or township level of valuation. Compared with the
small-scale research scenarios addressed in this study, research on rural areas at finer spatial
resolutions remains significantly underrepresented. Therefore, this study seeks to address
the current research gap regarding the limited attention to small-scale rural landscapes and
to expand the spatial scope of ecosystem service value assessments.

In summary, macro-scale research typically focuses on broad spatial trends and de-
velopment patterns across extensive areas [34,35], which limits its applicability to specific
practical scenarios, particularly in landscape design and management. By contrast, the
small-scale approach is considered more operationally feasible and is capable of revealing
the response relationships between specific environmental factors and ecosystem services.
The employment of quantitative evaluation methods is regarded as providing stronger
scientific support for refined landscape planning [36]. In the context of rapid rural tourism
development, the complexity of landscape functions has increased, and their services are
no longer confined to traditional agricultural production but have expanded to encompass
aesthetic, recreational, and educational functions, thereby necessitating more refined iden-
tification and optimized allocation. Current research on rural areas remains deficient in
systematic investigations of representative scenarios, such as rural tourism sites, and in
quantitative analyses of the optimal configuration of landscape pattern elements [16]. This
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study seeks to identify key influencing factors through an assessment of the Ecosystem Ser-
vice Value (ESV) of small-scale landscapes in rural tourism destinations within the Yangtze
River Delta region, thereby exploring combination types and strategies for enhancing ESV
(Figure 1). Based on the aforementioned theoretical framework and the identified research
gaps, the following hypotheses are proposed to examine how small-scale landscape features
and visitor perceptions influence the ecosystem service value of rural tourism destinations:

Part 1: Study area and experimental design
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Figure 1. Schematic diagram of the research process.

Hypothesis 1. Small-scale landscapes in rural tourism destinations are assumed to provide
measurable ecosystem service value, with distinct service types contributing at significantly different
levels to overall ESV.

Hypothesis 2. Landscape composition and structural characteristics are considered to exert a
significant influence on ESV. Generally, landscapes that contain water bodies and exhibit complex
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vegetation structures are more likely to demonstrate higher ecosystem service value than those
lacking water bodies or featuring monotonous vegetation.

Hypothesis 3. Within the rural tourism context, cultural services are understood to exert a
greater influence on visitors’ value perceptions and landscape evaluations than other service types.
Consequently, they are assumed to constitute a significant proportion of overall ESV in small-scale
rural tourism landscapes and to substantially shape value realization.

Hypothesis 4. Visitors” personal backgrounds and subjective perceptions (e.g., age, educa-
tional attainment, income level, landscape preferences, and satisfaction) are expected to signifi-
cantly influence their evaluations of small-scale landscape ESV and their supportive behaviors
(e.g., willingness to contribute to conservation or participate in related activities).

3. Materials and Methods
3.1. Study Area and Experimental Design

The research site was located in Jiangning District, Nanjing, situated in the eastern
portion of the Yangtze River Delta region. Jiangning District lies within the hilly ter-
rain of the lower reaches of the Yangtze River, characterized by a landscape comprising
hills, mountains, ridges, and plains. The area serves as a microcosm of the characteristic
mountain-water interwoven landscapes of the Yangtze River Delta region. The region
possesses a well-developed rural tourism industry and has repeatedly been recognized with
the title of National Model Rural Tourism Village. The rural landscape in the Yangtze River
Delta region is shaped by the interaction of natural and anthropogenic factors, resulting in a
distinctive rural landscape pattern. The dense water network divides the land into plots of
varying sizes, causing natural vegetation and agricultural land to appear fragmented and
discontinuous. Vegetation patches are scattered across various small microhabitat types,
including those around villages, along water edges, and at the edges of hard pavements.
These patches intersperse with each other, creating heterogeneous and diverse landscapes.
Meanwhile, within the context of regional integration and green development strategies, ru-
ral landscape construction in the Yangtze River Delta is more advanced than in other cities.
The highly urbanized process has significantly impacted rural habitats [37]. Excessive
human development activities have further exacerbated the complexity and fragmentation
of the landscape structure in rural areas, resulting in numerous smaller-scale fragmented
patches [38,39]. These small-scale landscapes are characterized by diverse habitats, wide
distribution, and high redundancy, and they hold significant ecological value. In summary,
owing to the representative characteristics of the rural landscape structure in the Yangtze
River Delta region, this area can be considered an ideal case for investigating the ecosys-
tem service value of small-scale landscapes. Jiangning District, Nanjing, is regarded as a
microcosm of the rural landscape in the Yangtze River Delta region, and the conclusions
drawn from this study are of reference value for comparable regions.

“Habitat + plant community” is considered the fundamental unit of natural ecosys-
tems [40]. In small-scale landscapes, microenvironmental factors—such as habitat char-
acteristics, vegetation structure, management intensity, and soil composition—are key
determinants of ecosystem richness at a site [10], which, in turn, influences its ecosys-
tem service value. In anthropogenic landscape planning, the selection and optimization
of habitats can be incorporated into the site design process, while plant communities
can be artificially designed, planted, and maintained. Therefore, the combination of
“habitat + plant community” applies to rural ecosystems and has the potential to function
as a fundamental unit for rural landscape planning.
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The first aspect is the delineation of habitats; contextual complexity must be carefully
accounted for during site selection. Field investigations have indicated that the intensity
of human intervention is generally consistent within the same village. Accordingly, ex-
perimental sites were required to be located within the same natural village and to be
separated by no more than 1 km. As a result, factors such as accessibility and crowding
can be regarded as largely uniform across the study sites. Within a single site, the domi-
nant influence on various habitat types is typically exerted by only one or two ecological
factors [41]. In small-scale landscape study areas, relatively minor variations are observed
in controllable ecological factors such as solar radiation, soil, atmospheric conditions, air
temperature and humidity, and topography. Consequently, the aquatic environment has
been identified as the primary factor influencing habitat type classification. Secondly, in
the classification of plant communities, based on existing studies, it has been observed that
the plant communities in the Nanjing countryside predominantly exhibit three structural
types: single-layer, double-layer, and compound-layer. Among these, the multi-layered
“tree + shrub + grass” model is the most commonly used, followed by the two-layer
“tree + grass” and “shrub + grass” models [42]. The structural characteristics of the plant
communities in the study area are generally consistent with those reported in the referenced
study; therefore, the three primary plant community patterns can be delineated.

Based on this, a rural tourism site in Jiangning District is planned to be selected as
the experimental site. After integrating the water environment with plant community
types, nine plots in the study area will be preselected. The experimental control variables
are defined as follows: 1. Plant community structure, selected under the conditions of
tree + shrub + grass, shrub + grass, and tree + grass; 2. Water environment, defined by
the percentage of the water body area relative to the total site area, where S represents the
water body area distributed as 40% > S > 20%, 20% > S > 0%, and the complete absence
of water bodies [43,44]. However, only six eligible plots were identified during the field
research: Combo 1: Star Pond, Combo 2: Ecological Tea Garden, Combo 3: Green Paradise,
Combo 4: Rural Lab, Combo 5: Star Farm, and Combo 6: Tutu Camp, each covering an area
of 800 m? with dimensions of 20 m x 40 m.

In summary, a multi-scale progressive site selection approach was employed to ensure
the representativeness of the samples (Figure 2). First, Jiangning District in Nanjing was
selected because its composite topography is representative of the typical rural landscapes
and habitat heterogeneity of the Yangtze River Delta region; subsequently, six standardized
experimental sites were selected based on the “habitat + plant community” framework.
The samples adhered to predefined gradient standards, and the site selection was aligned
with the landscape fragmentation caused by regional urbanization, thereby ensuring effec-
tive representation of typical characteristics. Additionally, the sites belonged to different
rural tourism sectors, thereby providing a scalable foundation for research on small-scale
landscape ecosystem services in rural areas.

3.2. Methods for Calculating the Value of Ecosystem Services

The current methods for calculating ESV are divided into two main categories: the
functional value method and the equivalent factor method. The equivalent factor method
applies to larger-scale areas, while this study focuses on rural, small-scale landscapes, for
which the functional value method is more appropriate. Similarly, due to the specificity of
small-scale landscapes, some ecosystem service types (e.g., soil formation, genetic resources,
and erosion control and sediment retention) underpin the generation or support of other
service types, the magnitude of which is difficult to quantify and is more frequently reflected
in the final service. In addition, cultural services are characterized by human ecological
traits such as individual migration and the social mobility of participants, necessitating the
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adoption of a social science research approach. Consequently, the analytical framework

differs from that of other ecosystem service types. The benefit transfer method, travel cost

method, willingness-to-pay method, and choice experiment method are commonly used

by researchers to evaluate cultural services [45]. Given the absence of direct consumption

items at the experimental sites, measuring their use value is challenging; therefore, the

willingness-to-pay method is considered more suitable. In conclusion, to reduce accounting

ambiguity and effectively minimize double-counting, the following calculation methods

were ultimately selected based on the actual site conditions. Details are provided in

Table 1 below.
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Figure 2. Schematic diagram of the experimental site (maps credits to ArcGIS 10.8).
Table 1. Indicators, models, and parameter descriptions for assessing the ecosystem service value of
small-scale landscapes in the rural areas of the Yangtze River Delta (the exchange rate at the time of
data collection was 1 USD = 7.20 CNY).
Service Type Method Model Parameter Descriptions
Food E;: Unit output value of crop type i (CNY/t);
Production Ve =Y (Ei x Py) P;: Yield of crop type i in the study area (t);
Provisio-ning Direct Market VE: Total provisioning value of crops (CNY)
Services Raw Material Valuation M;: Unit output value of raw material type i (CNY/t);
Production Ve =YL (M x Py) P;: Yield of raw material type i (t);
Vp: Total provisioning value of raw materials (CNY)
Affor;i’éatﬁgg Cost Ve = 1.62 x S; x P, x NPP; V¢, Vo: Value of CO? sequestration and O? release (CNY);
Carbop Si: Area of vegetation type I (m?);
Sequestration & Industrial O NPP;: Net Primar2y Productivity of vegetation type i (t);
Oxygen Release P?o dulfciilZn l\jl(zgleorh Vo =12 x S; x P, x NPP; P, Po: Price of CO? sequestration and O? release (CNY/t)
Climat Vgn = Pgn x (Wt +WEg) Vgn: Total climate regulation value (CNY);
imate Pgn: Value of climate regulation per unit water vapor (CNY/m?)
. Parameter Method _ ) ) ) qh g P p
Regulation Wr = Wri x E(Sni x NPPy) Wr: Vegetation transpiration volume (m®);
Regulating Wi: Water surface evaporation volume (m?);
Services Wri: Transpiration coefficient of vegetation type i;
Sri, Sg: Vegetation area and water surface area (m?);
o Wg = Sg X Rg Rg: Evaporation rate of water surface
ShadomEtr}llglgeermg Vax = Q X Pgy Vix: Value of flood regulation (CNY);
FlOOd' etho P4y: Reservoir storage cost (CNY/m®);
Regulation Q: Flood regulation capacity (m®);
Parameter Method Qr =S xJxRxE Si: Area of vegetation type T (m2);
J: Annual rainfall (mm);
R: Ratio of runoff-generating rainfall to total rainfall;
E: Difference in runoff rates between the study area and bare land
VN =YQc xCi xP; Vn: Value of nutrient cycling (CNY);
Qc: Soil volume (m?);
. . . C;: Content of nutrient i (N, P, K);
Supporing Nutrient Shadow Price s . . NV /£)s
Services Cycling Method P;: Market price of nutrient I (CNY/t);

Qc=Sxpxd

S: Soil area (m?);
p: Soil bulk density (g/cm?);
d: Soil layer thickness (cm)

Cultural Services

Willingness-To-Pay
Method

E(WTP) = Y1, A; X p;

A;: Amount visitors are willing to pay for cultural ecosystem
services (CNY);
pi: Frequency of visitors selecting amount A;;
n: Number of payment options
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3.3. Determination of Parameters for Ecosystem Service Calculation

1.  Provisioning Services.

For food production, the annual output of plant species with food value at the six sites
was determined through field surveys, and the value of food production was calculated by
summing the local food market prices. Regarding raw material production, due to the long
production cycle of forest trees, the generally non-traded nature of timber, and the absence
of timber and economic forests in the study area, trees within the site are excluded from the
raw material count. According to the survey, plant species with direct processing value are
considered for calculating raw material production value.

2. Regulating Services.

In the carbon sequestration and oxygen release process, due to the limited number of
trees in the small-scale landscape and based on the photosynthesis equation, for every 1 t
of dry matter produced by plants, 1.62 t of carbon dioxide is absorbed and 1.2 t of oxygen
is released. The average density of dry wood is 0.45 t/m3, and the weight of branches (and
roots) is 1/4 of the trunk weight [46]. The site area exceeded 1 acre, and the tree depression
was greater than 0.2, meeting the woodland criteria. The net primary productivity of
shrubland was taken as 4.01 thm~2.a~! [47]; the average net primary productivity of
grassland was taken as 0.8 t-hm~2-a~! [48]; and the average net primary productivity of
tea fields was taken as 9.56 t-hm—2-a~1 [49]. The carbon tax rate is determined using the
Swedish carbon tax rate of 150 $/t and is converted into dollars based on the average
exchange rate of each year. Thus, Pc = 1000 CNY/t. The value of oxygen production is
often used to estimate the cost of industrial oxygen production methods. Industrial oxygen
production costs 400 CNY/t, i.e., Po =400 CNY/t.

In climate regulation, the evapotranspiration rate was assumed to be constant because
the study sites were close, and the difference was negligible. The average water surface
evapotranspiration in Jiangsu Province was 1425 mm, while the evapotranspiration of the
natural water body was estimated by multiplying the evaporator-measured evapotranspi-
ration by a reduction factor of 0.8 [50]. The transpiration coefficient of trees ranges from
500 to 1000, with a median value of 750. Similarly, the transpiration coefficient of shrubs
varies between 300 and 500, with a median value of 400 [51]. The transpiration coefficient
of grassland is assumed to be the minimum value observed for shrubs, which is 300 [52].
The climate regulation value of water vapor transpiration per unit volume is estimated to
be $0.02/m?, i.e., P = 0.13 CNY/m? [53].

The cost of reservoir construction was estimated at 0.92 CNY/m? for flood regula-
tion and storage services [52,54]. The average annual precipitation was assumed to be
1000 mm, with R= 0.6 [55]. The E-values of subtropical evergreen broadleaf forest, decidu-
ous broadleaf forest, and evergreen-deciduous broadleaf mixed forest were assigned values
of 0.36, 0.28, and 0.34, respectively, while that of shrubs was set at 0.14. In the absence of
specific studies on the E-value of grass, the value for shrubs was used as a reference [52].

3. Supporting Services.

Soil data were obtained from the 2nd Soil Census Database in the China Soil Science
Database (http://vdb3.soil.csdb.cn), where the average soil depth in Jiangsu Province was
reported as 61.00 & 4.62 cm (mean =+ standard deviation) and converted to 0.61 m [56].
Meanwhile, the soil bulk density was assumed to be 1.40 g/cm? [57]. Nutrient prices
refer to the fertilizer market prices. The price of diammonium phosphate fertilizer is
2750 CNY-t~!, which contains 235.0 g-kg ! of phosphorus and 212.0 g-kg~! of nitrogen.
The price of potassium chloride fertilizer is 2250 CNY-t~!, which contains 523.5 g-kg !
of potassium [58]. Thus, the price of 1 kg of total nitrogen is 11.32 CNY, the price of 1 kg
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of available phosphorus is 10.21 CNY, and the price of 1 kg of quick-release potassium is
4.20 CNY [59].

4.  Cultural Services.

The cultural services provided by the ecosystem of Sujia Village, as an emerging rural
tourism destination, are primarily reflected in a range of benefits provided to visitors and
residents, including recreation and eco-tourism, aesthetic value, and inspiration acquisition.
Through interviews with local leaders and field research, the annual visitor flow to the
village was estimated to be 500,000 individuals. The Willingness to Pay (WTP) method,
also known as the Contingent Valuation Method (CVM), is currently a relatively mature
and effective quantitative method for assessing the value of public goods with intangible
benefits (such as culture, environment, ecology, etc.) [60], which is the maximum willingness
to pay (WTP) for cultural services as determined by a questionnaire survey. This study
investigates tourists” willingness to pay for cultural services, and the amount tourists were
willing to pay was quantified as donations for cultural service resource protection fees,
with 10 bidding values ranging from 10 to 1000 CNY.

A total of 320 questionnaires were distributed through on-site surveys between 17
August and 17 October 2024, yielding 318 valid responses. The questionnaire survey
was administered anonymously. Respondents were first provided with written or verbal
instructions regarding the research objectives and the concept of ecosystem cultural service
value. They then completed the questionnaire, ensuring accurate comprehension and
minimizing information bias. The questionnaire items were primarily derived from existing
literature, supplemented with case-specific characteristics, and refined through consultation
with three experts in the fields of culture, tourism, and ecology. The survey comprises three
main sections:

1.  Socio-demographic information of visitor samples, encompassing eight items includ-
ing gender, age, and educational attainment.

2. Visitor psychological perceptions and recognition of cultural service value. Visitor
psychological perceptions include three items: travel motivation, tourism satisfaction,
and willingness to revisit. Recognition of cultural service value comprises two items:
the importance of protecting cultural services and the degree of concern regarding
ecological and cultural degradation.

3. Survey on willingness to pay for cultural service values, comprising three questions:
willingness to pay, amount paid, and reasons for refusal to pay.

An analysis of valid questionnaires revealed that the majority of the source market
is within Nanjing, accounting for 94% of the total. The majority of tourists are female
and belong to the post-80s and post-90s age groups, with more than half having a bach-
elor’s degree, indicating a relatively high overall literacy level among tourists, with a
balanced distribution of tourists across different income levels. As shown in Table 2, the
distribution of each statistic in the tourist sample is appropriate, consistent with the actual
operations of tourism-based villages, and demonstrates a reasonable level of credibility
and representativeness.

Binomial logistic regression analysis was performed on 318 questionnaires using
SPSS 29.0 software. The variables influencing tourists” willingness to pay for ecosystem
cultural services were incorporated into the binary logistic regression model for analysis.
The binary logistic regression model is commonly used when the dependent variable is
dichotomous (0 or 1), which assumes that the probability of tourists” willingness to pay is P,
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and the probability of not paying is 1-P. The logit transformation of P is applied, and the
corresponding regression model is:

exp(oc+ B1 Xy + B Xo + ... +BiXy)
1+ exp(cx—i— lel + BZXZ +... +[3iXi)

. P
logit(P) = ln(1 — P) =00+ Z?:l B;X;, P= (1)
where « represents a constant term, X;j represents the i-th independent variable (factors
affecting tourists” willingness to pay), B; represents its regression coefficient, and the
influencing factors are listed in Table 3.

Table 2. Demographic information of the interviewed tourists.

Item Specific Category Frequency Perc(e;:/n)tage Specific Category Frequency Perc(es/n)tage
Government/Public
Gender Male 65 204 Institution/Civil Servant 66 208
Female 253 79.6 Professional 26 8.2
18-30 years 58 18.2 Service Industry Worker 9 2.8
Ace 31-45 years 254 79.9 Freelancer 43 13.5
& 46-60 years 6 1.9 Laborer 1 03
60+ years 0 0 . Company Employee 137 43.1
Junior High or Below 0 0 Occupation Merchant/Employer 6 1.9
High .
Education School / Vocational 6 1.9 Small Business/Self-employed 8 2.5
Level College 44 13.8 Student 3 0.9
Bachelor’s Degree 197 61.9 Farmer/Herdsman /Fisherman 0 0
Master’s Degree or
Above 71 22.3 Unemployed 19 6.0
Below 5000 52 16.4 Within Jiangning District 146 459
Outside Jiangning District,
Monthly 5001-10,000 97 30.5 Visitor Origin Within Nanjing 153 48.1
Income Outside Nanjing, Within
(CNY) 10,001-15,000 88 27.7 Jiangsu Province 6 1.9
15,001-20,000 50 15.7 Outside Jiangsu Province 13 41
20,000+ 31 9.7 Star Pond 50 16
0-100 104 32.7 Ecological Tea Garden 50 16
Per Capita 101-300 145 45.6 A . Green Paradise 54 17
Spending 301-500 36 113 ttractions Rural Lab 65 20
(CNY) 501-1000 21 6.6 Star Farm 50 16
1000+ 12 3.8 Tutu Camp 49 15

Table 3. List of variables influencing tourists” willingness to pay for the value of cultural services.

Item Independent Variables Definition and Assignment
Gender 1 = Male (reference group); 2 = Female
Age 1 =18-30 years old (reference group); 2 = 3145 years old;

Individual Social Attributes of
Tourist Samples

Education Level

Monthly Income (CNY)

Per Capita Spending (CNY)

3 = 46-60 years old; 4 = 60 years old and above
1 = Junior high school and below; 2 = High school or junior
college (reference group); 3 = College; 4 = Bachelor’s degree;
5 = Master’s degree or above
1 = Below 5000 (reference group); 2 = 5001-10,000;
3 =10,001-15,000; 4 = 15,001-20,000; 5 = 20,000 and above
1 = 0-100 (reference group); 2 = 101-300; 3 = 301-500;
4 =501-1000; 5 = 1000 and above

Tourist Psychological Perception

Satisfaction

Willingness to Revisit

1 = very low; 2 = low; 3 = average; 4 = high; 5 = very high

1 = definitely will not come back; 2 = probably won’t come

back; 3 = not necessarily; 4 = have a chance to come back;
5 = will definitely come back

Perceived Value of
Cultural Services

Importance of Cultural
Service Protection
Fear of Ecological and
Cultural Damage

1 = very unimportant; 2 = not important; 3 = average;
4 = important; 5 = very important
1 = very not worried; 2 = not worried; 3 = average;
4 = worried; 5 = very worried
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4. Results
4.1. Ecosystem Service Value of Rural Small-Scale Landscape

As shown in Table 4, the annual ESVs of the six small-scale landscapes were
6,236,000 CNY, 18,927,000 CNY, 18,716,300 CNY, 42,282,800 CNY, 12,011,400 CNY, and
16,045,600 CNY, respectively, with Combination 4 exhibiting the highest ESVs and Com-
bination 1 the lowest, and the value difference amounting to 3,646,700 CNY, representing
a significant disparity. Cultural services represented a larger portion of the ecosystem
services’ value, each contributing over 99% to the value of their respective ecosystem
services, whereas the remaining three services contributed less than 1% to the value of their
respective ecosystem services.

Due to the overwhelming dominance of cultural service values within the ecosystem
services of the study area, the subsequent analysis is focused on this dimension. It should
be noted that this focus results from the significant proportional disparity and its direct link
to landscape construction, without disregarding the ecological functions of other service
types. The fundamental ecological functions of other services are structurally supported
by the “habitat + plant community” criteria employed in the experimental site, and their
relatively low economic valuation reflects the limitations of monetary assessment rather
than an absence of ecological function.

4.2. Research on Factors Influencing the Value of Cultural Services in Rural Small-Scale Landscapes
4.2.1. Visitors” Willingness to Pay for Cultural Service Value

The willingness of visitors to pay is closely associated with the landscape portfolio
type, and preferences vary significantly across different landscapes. Among the 318 re-
spondents, 158 tourists indicated a willingness to pay for cultural services. The average
willingness to pay for Combinations 1 through 6 was 40%, 44%, 50%, 64.62%, 46%, and
48.98%, respectively, corresponding to average payment amounts of 31 CNY, 85.91 CNY,
74.81 CNY, 130.83 CNY, 52.17 CNY, and 65.42 CNY. Both the willingness to pay and the
payment amount were significantly higher for Combination 4 than for the other combina-
tions, i.e., landscape types with a ‘shrub + grass’ double-layer plant structure and 0-20%
water body coverage. The willingness to pay rate was at least 50% for Combination 3 and
Combination 4, both of which feature a ‘shrub + grass’ double-layer plant structure and a
water body.

The refusal to pay by visitors was primarily due to the belief that the government
should be solely responsible for the protection of cultural services, along with concerns
about the standardization of fund usage. The data in Table 5 indicates that, across the
six sites, the majority of tourists who were unwilling to pay for the value of cultural
services cited concerns such as “fear that the funds would not be effectively utilized” and
“protection should be funded by the government” as the primary reasons. Although most of
these tourists have benefited from the protection of ecosystem cultural services, due to their
long-standing expectation that the government will invest in and provide public goods,
such as ecosystem services [61], they typically consider cultural services as public goods
and believe that the government should bear sole responsibility for protecting cultural
services in rural landscapes, which leads to a sense of mistrust.
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Table 4. Ecosystem service values of the six sites in the study area (CNY).

Service Type Combo 1 Combo 2 Combo 3 Combo 4 Combo 5 Combo 6
M Value Percentage Value Percentage Value Percentage Value Percentage Value Percentage Value Percentage
Provisioning Food Production 0 0 10,278.24 0.05 0 0 320.1 0.00 1363.2 0.01 1625 0.01
Services Raw Material Production 0 0 0 0 1160 0.01 32.51 0.00 0 0 0 0
Carbon Sequestration & 7 56 g 0.4 6772.17 0.04 197 0.00 133.66 0.00 102.17 0.03 10,730.21 0.07
Regulating Services Oxygen Release
Climate Regulation 1262.29 0.02 304.13 0.00 448 0.00 3.66 0.00 3.95 0.00 494.44 0.00
Flood Regulation 454.53 0.01 10.28 0.00 135.16 0.00 53.31 0.00 4.45 0.00 9.92 0.00
Supporting Services Nutrient Cycling 7031.85 0.11 9395.26 0.05 12,349.13 0.07 11,018.28 0.03 6924.74 0.06 11,425.63 0.07
Cultural Services Value of Willingness to Pay 6.20 M 99.42 1890 M 99.86 18.70 M 99.92 4227 M 99.97 11.99 M 99.9 16.02M 99.85
Total 6.24 M 100 18.93 M 100 18.72M 100 4228 M 100 12.01 M 100 16.056 M 100

Table 5. Reasons for tourists’ refusal to pay the value of cultural services.

Combo 1 Combo 2 Combo 3 Combo 4 Combo 5 Combo 6
Frequency Perci:ntage Frequency Perceontage Frequency Percintage Frequency Perceontage Frequency Percintage Frequency Perceontage
(%) (%) (%) (%) (%) (%)
Low Personal Income 0 0 0 0 0 0 6 26.09 0 0 0 0
Not Worth Protecting 4 13.33 4 14.29 1 3.70 0 0 3 11.11 1 4.00
Protection is not Beneficial 3 10.00 3 1071 2 7.41 2 8.70 2 7.41 2 8.00
to Them
Worried that Funds will not be
Used Effectively, and Protection 16 53.33 15 53.57 14 51.85 8 34.78 15 55.56 13 52.00
will be Ineffective
Protection Should be Funded by 14 46.67 13 46.43 12 44.44 9 39.13 14 51.85 12 48.00
the Government
No Interest in Such Activities 6 20.00 6 21.43 7 25.93 5 21.74 5 18.52 5 20.00

Others 0 0 0 0 0 0 0 0 0 0 1 4.00
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4.2.2. Willingness-to-Pay Correlation Analysis

Tourists” willingness to pay for small-scale rural landscapes is primarily determined by
perceived attributes of cultural services (the importance of conservation of ecological and
cultural services and concerns about their potential destruction) and psychological factors
(satisfaction and the willingness to revisit), whereas personal social attributes exert less
influence. The data in Table 6 indicate that the importance of ecological and cultural service
protection in Combination 1 was statistically significant; the two independent variables,
ecological and cultural destruction concern, and satisfaction, in Combination 2 were statis-
tically significant; the two independent variables, age 31-45 and willingness to revisit, in
Combination 3 were statistically significant; the two independent variables, ecological and
cultural service protection importance and satisfaction, in Combination 4 were statistically
significant; the independent variable, ecological and cultural destruction concern, in Com-
bination 5 was statistically significant; and the independent variable, willingness to revisit,
in Combination 6 was statistically significant. In Combination 4, the independent variables
of ecological and cultural services protection importance and satisfaction were found to
be statistically significant; in Combination 5, the independent variable of ecological and
cultural services destruction worry was found to be statistically significant; in Combination
6, the willingness to revisit was found to be statistically significant. Except for the age group
of tourists in Combination 3, no significant differences were found between the individual
social attribute factors and willingness to pay for the value of cultural services, which were
not statistically significant and therefore less informative.

Table 6. Parameter estimation results of the binary logistic regression model.

Area Independent Variables B S.E. Walds df Exp (B)
Gender =2 —0.061 1.022 0.004 1 0.941
Age=2 —0.188 1.153 0.027 1 0.087
Age=3 15.701 40,192.970 0 1 6,591,452.511
Education Level =3 21.216 40,193.054 0 1 1,637,573,808.8
Education Level = 4 22.016 40,193.054 0 1 3,641,047,066.7
Education Level =5 23.209 40,193.189 0 1 1,200,979,858
Monthly Income =2 —1.888 1.279 2.177 1 0.151
Combo 1 Monthly Income =3 —0.725 1.380 0.276 1 0.484
Monthly Income = 4 —0.002 1.606 0 1 0.998
Monthly Income =5 —2.712 1.831 2.195 1 0.066
Importance of Cultural Service Protection =~ —1.588 *** 0.589 7.270 1 0.204
Fear of Ecological and Cultural Damage 0.314 0.573 0.300 1 1.368
Satisfaction 0.396 0.656 0.364 1 1.485
Willingness to Revisit —0.319 0.571 0.311 1 0.727
Constant —15.140 40,193.054 0 1 0.000
Gender =2 0.479 1.146 0.175 1 1.615
Age=2 0.752 1.450 0.269 1 2.120
Age=3 21.890 40,192.970 0 1 3,210,452,966.0
Education Level = 3 25.432 40,193.026 0 1 1.109 x 101
Education Level = 4 23.834 40,193.026 0 1 22,443,208,303
Education Level =5 26.371 40,193.026 0 1 2.837 x 10!
Monthly Income = 2 —1.461 1.372 1.134 1 0.232
Combo 2 Monthly Income =3 —1.011 1.455 0.483 1 0.364
Monthly Income = 4 —0.216 1.478 0.021 1 0.806
Monthly Income =5 0.078 1.801 0.002 1 1.081
Importance of Cultural Service Protection 0.190 0.400 0.227 1 1.210
Fear of Ecological and Cultural Damage —1.086 * 0.599 3.281 1 0.338
Satisfaction —2.264 ** 1.034 4.796 1 0.104
Willingness to Revisit —0.673 0.713 0.891 1 0.510
Constant —11.542 40,193.026 0 1 0.000
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Table 6. Cont.
Area Independent Variables B S.E. Walds df Exp (B)
Gender =2 —0.648 0.984 0.434 1 0.523
Age=2 2.292 ** 1.146 4.004 1 9.899
Age=3 24.236 40,192.970 0 1 33,548,693,218
Education Level =3 22.648 40,192.922 0 1 6,855,542,182.6
Education Level = 4 22.683 40,192.922 0 1 7,095,886,816.2
Education Level =5 21.482 40,192.922 0 1 2,134,506,289.0
Monthly Income =2 —1.181 1.397 0.716 1 0.307
Combo 3 Monthly Income =3 —0.331 1.501 0.049 1 0.718
Monthly Income = 4 —-0.227 1.566 0.021 1 1.255
Monthly Income =5 —0.345 1.594 0.047 1 0.708
Importance of Cultural Service Protection —0.362 0.383 0.891 1 0.696
Fear of Ecological and Cultural Damage 0.569 0.447 1.622 1 1.767
Satisfaction -0.711 0.653 1.185 1 0.491
Willingness to Revisit —1.620 ** 0.721 5.042 1 0.198
Constant —13.927 40,192.923 0 1 0.000
Gender =2 —1.089 0.769 2.002 1 0.337
Age=2 —0.141 0.844 0.028 1 0.869
Age=3 —22.737 40,192.970 0 1 0.000
Education Level =3 18.660 40,193.189 0 1 126,987,041.92
Education Level = 4 20.381 40,193.189 0 1 709,878,973.09
Education Level =5 20.410 40,193.189 0 1 730,701,176.42
Monthly Income =2 0.654 1.005 0.424 1 1.924
Combo 4 Monthly Income = 3 1.278 1.151 1.232 1 3.589
Monthly Income = 4 0.115 1.405 0.007 1 1.122
Monthly Income =5 -1.233 1.737 0.504 1 0.291
Importance of Cultural Service Protection —0.634 * 0.398 2.543 1 0.530
Fear of Ecological and Cultural Damage 0.129 0.419 0.094 1 1.137
Satisfaction —1.801 ** 0.778 5.361 1 0.165
Willingness to Revisit 0.611 0.645 0.899 1 1.843
Constant —13.569 40,193.189 0 1 0.000
Gender =2 —-0.413 1.045 0.156 1 0.661
Age=2 1.805 1.348 1.793 1 6.082
Age=3 21.219 40,192.970 0 1 1,641,158,353.7
Education Level =3 23.644 40,193.054 0 1 18,546,553,192
Education Level = 4 22912 40,193.054 0 1 8,923,815,149.9
Education Level =5 24.374 40,193.054 0 1 38,495,538,285
Monthly Income =2 —-2.139 1.318 2.633 1 0.118
Combo 5 Monthly Income =3 —0.911 1.288 0.500 1 0.402
Monthly Income = 4 —1.208 1.435 0.709 1 0.299
Monthly Income =5 -1.192 1.661 0.515 1 0.304
Importance of Cultural Service Protection 0.085 0.355 0.057 1 1.088
Fear of Ecological and Cultural Damage —0.747 * 0.482 2.403 1 0.474
Satisfaction —0.129 0.581 0.049 1 0.879
Willingness to Revisit —0.387 0.505 0.586 1 0.679
Constant —19.421 40,193.054 0 1 0.000
Gender =2 —0.609 1.047 0.338 1 0.544
Age=2 2177 1.418 2.358 1 8.824
Age=3 21.145 40,192.970 0 1 1,523,865,179.0
Education Level =3 23.522 40,192.900 0 1 16,426,894,213
Education Level = 4 23.912 40,192.900 0 1 24,261,547,918
Combo 6 Education Level = 5 24.161 40,192.900 0 1 31,130,842,934
Monthly Income = 2 —2.295 1.458 2.477 1 0.101
Monthly Income =3 —1.307 1.485 0.775 1 0.271
Monthly Income = 4 —0.864 1.566 0.304 1 0.422
Monthly Income =5 —1.979 1.751 1.277 1 0.138




Sustainability 2025, 17, 9410

16 of 26

Table 6. Cont.

Area Independent Variables B S.E. Walds df Exp (B)
Importance of Cultural Service Protection 0.273 0.424 0.416 1 1.314
Fear of Ecological and Cultural Damage —0.498 0.508 0.963 1 0.608
Combo 6 Satisfaction —0.364 0.654 0.309 1 0.695
Willingness to Revisit —1.662 * 0.959 3.002 1 0.190
Constant —15.132 40,192.901 0 1 0.000

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

The regression results for the six sites showed that the HL test was significant at the 5%
level with Nagelkerke R? = 0.487 for combination 1, Nagelkerke R? = 0.490 for combination
2, Nagelkerke R? = 0.427 for combination 3, Nagelkerke R? = 0.337 for combination 4,
Nagelkerke R? = 0.355, and Nagelkerke R? = 0.436 for combination 6, indicating that the
equations were fitted with acceptable goodness of fit and the respective variables to explain
the dependent variable.

1.  Characterization Factors of Tourists” Cultural Service Perceptions.

The perceived importance of cultural service protection in Combination 1 and Com-
bination 4 has a significant negative effect on willingness to pay, indicating that greater
emphasis on cultural service protection correlates with a reduced willingness to pay for its
value. Similarly, Combination 2 and Combination 5 also exhibit a significant negative effect
on concerns about cultural service destruction, indicating that increased concern about cul-
tural service deterioration is associated with a decreased willingness to pay for preservation.
The questionnaire results suggest that the preservation of cultural services in small-scale
landscapes is perceived by most tourists as crucial for tourism development (Mean = 3.96).
At the same time, there are concerns about the potential negative impact of tourism activi-
ties on the local cultural ecology (Mean = 2.81). Therefore, in considering the reasons for
tourists’ reluctance to pay, it is evident that although they acknowledge the importance
of protecting cultural services, they do not regard themselves as accountable. Moreover,
concerns about the misuse of funds contribute to their reluctance to contribute financially,
particularly due to apprehensions regarding potential harm to cultural resources.

2. Tourist Psychological Perception Factors.

Satisfaction and willingness to revisit are generally believed to positively influence
willingness to pay. Yet, the survey data revealed that visitor satisfaction in Combination 2
and Combination 4 had a significant negative impact on their willingness to pay for cultural
services, indicating that greater visitor satisfaction corresponded to lower willingness to
pay. The questionnaire results indicated that the monthly income (Mean = 2.74, 2.52)
and per capita consumption (Mean = 2.02, 1.98) in Combination 2 and Combination 4
were significantly lower compared to other venues, suggesting that lower income and
consumption levels contributed to their reluctance to pay. Tourists” willingness to revisit
Combination 3 and Combination 6 has been found to have a significant negative effect;
namely, as tourists” willingness to revisit increases, their willingness to pay decreases.
Through on-site interviews and field investigations, it was identified that catering and
camping facilities were present in the vicinity of Combination 3 and Combination 6. The
proximity of these consumer facilities was found to encourage repeat visitation, resulting
in visitor expenditures being concentrated on tangible recreational products rather than
on landscape development. Previous studies have also confirmed the negative impact of
willingness to revisit on willingness to pay [62], aligning with the findings of this study.
Although satisfaction and willingness to revisit can enhance visitor experiences, they may
have a counterproductive effect when actual payment is required. This outcome results
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from the combined influence of economic constraints and alternative spending options,
reflecting a structural disconnect between visitors” psychological perceptions and their
willingness to pay.

4.2.3. Analysis of Tourists” Tourism Motivation

The motivation for high-demand tourism is weakly correlated with willingness to pay;,
whereas low-demand motivation significantly inhibits it. This pattern suggests the presence
of consumption expectation inertia among tourists regarding basic landscape experiences,
along with a low willingness to pay for value-added services. Survey data indicate that
tourists’ travel motivations, ranked from highest to lowest, include outdoor recreation and
experiencing nature (90.3%), the enjoyment of discovering beauty (51.9%), agritourism
educational activities (17.6%), the pursuit of inspiration and creativity (20.8%), the desire for
a sense of belonging (11.6%), and the enhancement of interpersonal communication (11%).
Correlation analysis of the willingness to pay and tourists” travel motives indicates that the
data in Table 7 demonstrate a significant negative correlation between tourists” willingness
to pay and the motives of seeking inspiration and creativity, engaging in educational
activities in agro-tourism, gaining a sense of belonging, and enhancing interpersonal
communication in most rural small-scale landscapes, potentially inhibiting their willingness
to pay. In contrast, the motives related to outdoor recreation, nature experiences, and the
enjoyment of discovering the beauty of the countryside exhibit a weaker influence on
tourists” willingness to pay.

Table 7. Correlation between willingness to pay and tourists” motivation to travel.

Outdo? r Discovering the Inspiration ~ Agritourism Gaining a Enhance
s Recreation . . Sense of
Travel Motivation and Nature Enjoyment of and Educational Belonging to Interpersonal
. Beauty Creativity Activities sing Relationships
Experience a Place
Correlation . . x
Kendall Coefficient —0.034 0 —0.312 —0.361 —0.277 —0.452
Combo 1 Sig.(bilateral) 0.813 1 0.028 0.010 0.056 0
ombo .
Correlation ~0.034 0 —0312* —0.361 % —0272 —0.452 *
Spearman  Coefficient
Sig.(bilateral) 0.813 1 0.028 0.010 0.056 0
Correlation B o % _ ot _ * _ *%
Kendall Coefficient 0.054 0.035 0.319 0.405 0.293 0.376
Sig.(bilateral) 0.708 0.807 0.024 0.004 0.039 0.007
Combo 2 Correlation
. —0.054 0.035 —0.319* —0.405 ** —0.293 * —0.376 **
Spearman  Coefficient
Sig.(bilateral) 0.708 0.807 0.024 0.004 0.039 0.007
Correlation . * _ _ o
Kendall coefficient 0.118 0.074 —0.313 —0.322 0.236 0.354
Sig.(bilateral) 0.396 0.594 0.021 0.018 0.086 0.009
Combo 3 Correlation
. 0.118 0.074 —0.313* —0.322* —0.236 —0.354 **
Spearman  Coefficient
Sig.(bilateral) 0.396 0.594 0.021 0.018 0.086 0.009
Correlation "
Kendall Coefficient 0.048 0.017 —0.309 —0.153 —0.204 —0.081
Sig.(bilateral) 0.703 0.894 0.012 0.224 0.104 0.519
Combo 4 Correlation
. 0.048 0.017 —0.309 * —0.153 —0.204 —0.081
Spearman  Coefficient
Sig.(bilateral) 0.703 0.894 0.012 0.224 0.104 0.519
Correlation . " B B .
Kendall Coefficient —0.064 0.120 —0.299 —0.382 0.277 0.361
Sig.(bilateral) 0.658 0.405 0.035 0.006 0.052 0.010
Combo 5 Correlation
—0.064 0.120 —0.299 * —0.382 ** —0.277 —0.361 **

Spearman  Coefficient

Sig.(bilateral) 0.658 0.405 0.035 0.006 0.052 0.010
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Table 7. Cont.
OutdoP N Discovering the Inspiration Agritourism Gaining a Enhance
R Recreation . . Sense of
Travel Motivation Enjoyment of and Educational . Interpersonal
and Nature .. A Belonging to . .
E . Beauty Creativity Activities Pl Relationships
xperience a Place
Correlation B ™ B " B " B "
Kendall Coefficient 0.090 0.102 0.340 0.416 0.344 0.344
Sig.(bilateral) 0.537 0.487 0.017 0.003 0.015 0.015
Combo 6 Correlation
S . 0.090 0.102 —0.340 ** —0.416 ** —0.344* —0.344 **
pearman  Coefficient
Sig.(bilateral) 0.537 0.487 0.017 0.003 0.015 0.015

Note: * correlation is significant at a confidence level (double test) of 0.05; ** correlation is significant at a confidence
level (double test) of 0.01.

5. Discussion

The results of this study revealed significant differences in the ecosystem service values
of small-scale rural landscapes, with cultural service values playing a dominant role as the
primary driver of these differences. This phenomenon indicates that, in small-scale rural
landscapes, reliance on and emphasis on non-material experiences far exceed the focus on
traditional ecosystem services, rendering cultural services the key dimension influencing
overall value assessments. Rural ecosystem services are multifunctional, and macro-scale
research often aligns with ecological disciplines such as basic ecology, agriculture, and
forestry [63]. However, the results of this study indicate that the values of small-scale
rural landscapes are more closely associated with cultural services. These findings are
consistent with previous studies that highlight cultural services—particularly recreational
and tourism services—as higher-value components of rural landscapes, surpassing provi-
sioning, regulating, and supporting services [33]. From a broader sustainable development
perspective, the role of cultural services in promoting human well-being, fostering inclusive
public spaces, and safeguarding ecosystems is closely aligned with one core Sustainable De-
velopment Goal (SDG) 11 (Sustainable cities and communities) that emphasizes enhancing
the livability of human settlements by providing accessible and safe public green spaces,
while cultural services act as a crucial bridge for fulfilling aesthetic, recreational, and local
identity needs. Therefore, the sustainable planning and management of small-scale land-
scapes in rural tourism areas should place greater emphasis on developing and protecting
cultural services by integrating cultural resources and optimizing their functions, thereby
establishing a collaborative framework for their protection and sustainable use.

The data from this study indicate that landscape types featuring a two-layer plant
structure of “shrubs + grass” combined with 0-20% water body coverage exhibit higher
ecosystem service values. Within a small scale, this landscape type exhibits rich layering
and diverse activity spaces, better aligning with visitors” aesthetic preferences. Diversified
planting structures can enhance biodiversity and visitor enjoyment; however, tall trees
may obstruct views, and the planting of large trees in rural areas may be constrained
by spatial or maintenance limitations. The implementation of high-value landscapes
through layered planting of lower vegetation strata is considered a practical approach. In
addition, large water bodies within small-scale landscapes may impede visitor activities.
The incorporation of small water bodies, such as ponds, wetlands, or streams, into rural
landscape projects is more conducive to achieving landscape balance. Existing research
has also confirmed that rural landscapes featuring crops, shrubs, and water features are
more popular [64], while environments containing small-scale water features are perceived
as more relaxing [65]. Therefore, the “shrub + grass” dual-layer plant structure, when
combined with 0-20% water body coverage, can achieve mutually beneficial outcomes
for aesthetics and ecology, and such advantageous combinations should be prioritized
in the design of small-scale landscapes for rural tourism sites. The advantages of this
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landscape type go beyond aesthetics, highlighting its potential to enhance ecosystem
services through natural processes central to Nature-Based Solutions (NbS) as well as the
benefits of high biological diversity (SDG 15: Life on land, focusing on protecting, restoring,
and promoting the sustainable use of terrestrial ecosystems). Ecological connectivity
and habitat diversity for species can be enhanced by introducing elements such as living
hedgerows, pocket wetlands, riparian buffers, and ecological corridors into small-scale
rural landscapes, combined with a dual-layer vegetation structure of shrubs and grasses
adjacent to water bodies covering 0-20% of the area, without disrupting the existing
landscape pattern. This approach also strengthens links between regulatory and cultural
ecosystem services, while NbS-oriented strategies offer feasible pathways to implement
global sustainability goals at the small-scale landscape level.

Willingness to pay was found to be significantly and negatively influenced by tourists’
perceptions of cultural services and psychological factors. In the questionnaire, the payment
format was designed as a donation for the protection of cultural service resources. Tourists
generally believed that small-scale landscapes require protection; however, they perceived
no necessity for individuals to bear the cost of such protection, preferring instead to spend
their money on tangible consumer experiences. They also believed that the development of
cultural services should be led by local governments, with residents taking the initiative to
assume protection responsibilities; moreover, given the high level of tourist literacy and
the low incidence of destructive behavior, willingness to pay has consequently decreased.
It is necessary to strengthen tourists’ awareness of the importance of personal participation
in ecological conservation, while enhancing the perceived connection between payment
behavior and conservation outcomes. To bridge the gap between attitudes and behaviors,
efforts should focus on strengthening publicity and guidance regarding ecological ethics
and responsibility, coupled with establishing transparent and effective fund management
and feedback mechanisms, to gradually improve this situation. As rural tourism continues
to develop, this issue will become increasingly important for the sustainable development
of landscapes. Otherwise, with limited public budgets, local areas may face challenges
in maintaining the quality of ecosystem services. This study highlights this challenge;
although it was conducted in rural China, similar phenomena may occur in many rural areas
worldwide. Enhancing public participation and community co-governance mechanisms is
essential for bridging the gap between tourists” environmental awareness and behavioral
action. Establishing transparent connections between visitors” willingness to pay and
specific ecological restoration projects would not only improve funding efficiency and
foster nature-based collaborative governance but also advance the SDG of promoting
participatory planning and management.

A weak correlation was observed between tourists” high-demand motivations and
their willingness to pay. The primary motivations for travel among tourists were identified
as outdoor recreation, natural experiences, and the enjoyment of discovering beauty. This
finding reflects an appreciation for the small-scale landscapes of rural areas; however, it has
not translated into an actual willingness to pay. This may be explained by the perception of
natural landscapes as “public goods” that should not incur additional fees. At the same time,
such high-demand motivations reflect public appreciation for the foundational landscapes
provided by rural tourism destinations. Personalized natural experiences (e.g., guided
nature walks or night tours) could be offered by tourist attractions, with a portion of the
fees allocated to natural conservation, thereby potentially increasing tourists” willingness
to pay. Another approach would be to explore directly linking willingness to pay with
improvements in landscape experience quality, for instance by specifying that funds will be
allocated to visible projects such as vegetation restoration or facility construction, thereby
reducing existing cognitive inertia. This mechanism combines ecological experiences with
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capital reinvestment, consistent with the adaptive management principles of NbS. Visitors
and local communities gain cultural and financial benefits while promoting ecological
restoration, forming a virtuous cycle. Real-time visitor feedback allows adaptive adjustment
of priorities for landscape maintenance and ecological activities. This supports a monitoring
system integrating visitor satisfaction, cultural perception indices, and ecological indicators
(e.g., patch diversity, semi-natural habitats, and corridor connectivity).

Tourists” low demand motivation has been found to significantly inhibit their will-
ingness to pay. Such low demand motivation is associated with value-added services,
including inspiring creativity, participating in agritourism education activities, fostering a
sense of local belonging, and strengthening interpersonal relationships. Research findings
indicate that these aspects are not strong motivators for most tourists, possibly because such
services are perceived as non-essential or as failing to meet expectations, thereby leading
to reluctance to pay. If rural tourism landscapes are able to better cater to these deeper
needs, their appeal may be expanded, thereby encouraging these tourist groups to pay.
For example, educational value represents a growing niche market in sustainable tourism.
Educational services—such as nature observation and agricultural experiences—can be
incorporated into the landscape to generate income that supports conservation efforts while
meeting the needs of tourists seeking educational experiences. Tourists receiving direct
value may be more willing to pay maintenance fees. Similarly, other low-demand motiva-
tions can also be enhanced through similar approaches: designing public artworks inspired
by nature, constructing dedicated contemplation points, and organizing photography and
painting activities, among others. These initiatives can help rural tourism destinations stand
out in the highly competitive tourism market, attract a more diverse range of visitors, and
thereby enhance development sustainability. In summary, the design of rural small-scale
landscapes should explore innovative pathways for value-added services while ensuring
basic landscape experiences, thereby enriching the functions of rural landscapes to enhance
their appeal and payment conversion rates, and ultimately strengthen their sustainability.

6. Conclusions

6.1. Strengthening the Orientation Toward Cultural Services and Establishing a Sustainable Value
Enhancement Mechanism for Rural Landscapes

It has been indicated by research that cultural services occupy a central position within
the ecosystem services of small-scale rural landscapes, and that visitors exhibit a marked
preference for composite landscape combinations. The values of ecosystem services within
small-scale landscapes were established and compared in this study, thereby confirming
Hypotheses 1 and 3. These results are consistent with the findings of Severo et al. and Duan
et al., which highlight the dominance of cultural and recreational services in family gardens
and rural tourism destinations, thereby further corroborating the reliability of small-scale
studies regarding the importance of cultural services. This suggests that sustainable
planning for rural tourism destinations should move beyond the traditional emphasis
on ecosystem functions and be redirected toward landscape design that is centered on
the value of cultural services. The optimization of a “shrub + grass” dual-layer plant
structure, when combined with small-scale water bodies, not only enhances aesthetic
experiences but also facilitates the synergistic optimization of ecological and landscape
attributes, thereby providing decision-making criteria that balance functionality and value
in rural landscape planning. The synergistic advantage corresponding to Hypothesis 2
was partially confirmed. At the same time, it is hypothesized that an excessively large
water body area or an overly complex vegetation structure is unfavorable for increasing
ecosystem service value. Frameworks such as Europe’s LQO [66,67] and Germany’s IOR-
Monitor [68] also recommend that landscapes be divided into small-scale units to further
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quantify the relationship between ecosystem services and the constituent elements and
functions within those units, thereby providing precise support for small-scale intervention
strategies and aligning with the findings of this study.

6.2. Enhance Public Awareness and Behavioral Change and Improve the Incentive Mechanism for
Cultural Service Payments

The willingness of tourists to pay is constrained by cognitive biases and behavioral
gaps. Although the value of cultural services is highly recognized by tourists, it is difficult
for this recognition to be translated into actual action, providing empirical support for
Hypothesis 4. This is primarily because landscape conservation is generally perceived by
visitors as a public responsibility, with limited intuitive recognition of the necessity and
effectiveness of individual contributions. Amid the global polycrisis, the risks associated
with insufficient public participation have been further amplified. Public awareness and
behavioral change are essential not only for ensuring financial sustainability but also
for directly enhancing the resilience and adaptability of landscapes under complex crisis
conditions. In light of this reality, the positive feedback loop between tourists’ sense of
behavioral responsibility and the visibility of their payment actions should be strengthened,
and a transparent, participatory payment conversion mechanism should be established to
enhance public willingness to participate and mitigate the constraints of the “public goods
dilemma” on funding sustainability. By integrating institutional design with behavioral
guidance, this approach also safeguards the long-term sustainable provision of landscapes
under polycrisis conditions.

6.3. Developing a Layered Strategy for Tourist Motivation to Stimulate the Sustainable
Competitiveness of Landscapes

Although the high motivation of rural tourism visitors has not directly translated into
a willingness to pay, it reflects a substantial recognition of the intrinsic value of small-scale
landscapes. Low motivation, however, has been found to significantly inhibit the will-
ingness to pay. Therefore, the enhancement of visitors” sense of belonging and initiative
should be pursued through the improvement of personalized natural experiences and
cultural value-added services. In light of the foregoing, subjective perceptions, including
perceptions of cultural services, psychological factors, and tourism motivations, were found
to be closely associated with willingness to pay, thereby partially confirming Hypothesis 4.
The influence of tourists” personal backgrounds and other socio-economic variables was
relatively limited. By integrating differences in visitor motivation, a layered guidance and
service strategy can be formulated to achieve differentiated tourism functional positioning,
promote landscape diversification, and support sustainable revenue growth. This phe-
nomenon aligns with the Attitude-Behavior Gap (A-B Gap) model in tourism consumer
behavior research [69,70], suggesting that the observed disconnect possesses universal
explanatory significance. The model has been applied in rural tourism studies conducted in
multiple countries, thereby reinforcing the validity and broader applicability of the present
study’s conclusions. China’s “micro-renovation” policy adopts design approaches such as
integrating local spatial resources, incorporating regional cultural imagery, and enhancing
the composite functions of public spaces, thereby strengthening the interactivity, cultural
significance, and local identity associated with small-scale landscapes. Additionally, by
drawing on international policy experiences such as the Netherlands” ES and the UK'’s
NPLG, the exploration of more flexible and adaptive pathways for small-scale landscape
construction is advocated in this study. These pathways include the introduction of incen-
tive mechanisms based on ecological performance, landscape guidance systems oriented
toward agricultural integration, and mechanisms for multi-stakeholder participation. This
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aligns with the proposed direction in this study for rural landscape renewal, which seeks
to balance localization, collaboration, and ecological values.

6.4. Deepen Design and Practical Application, Clarifying Multi-Stakeholder
Implementation Strategies

The research findings provide valuable insights into the sustainable development and
landscape planning of rural tourism destinations. The following recommendations are
proposed for tourism managers, planners, and operators in the Yangtze River Delta region.
Local tourism authorities are encouraged to strengthen the cultural service orientation in
tourism operations and maintenance. Considering variations in willingness and motivation
to pay, “experience—conservation” activities can be introduced, micro-donation mechanisms
established, and visitor engagement enhanced through visual feedback. This approach fos-
ters a virtuous cycle between ecological conservation and tourism consumption. Planners
should establish a micro-unit planning system at the village scale, prioritizing the allocation
of high-value landscapes as a design focus. These should be applied primarily at entrances,
waterfront areas, and key nodes along the main visitor routes. Employing a strategy of
‘prioritising nodes, connecting corridors, and advancing zones sequentially” will enhance
landscape quality and ecological functionality at minimal cost. Operators can use research
findings to design seasonal experiences, cultural exhibitions, and interactive activities,
turning cultural services into tangible experiences that extend visitor stays and encourage
repeat visits. By integrating local materials and spatial features, operators can develop
contextualized thematic projects that enhance landscape appeal and cultural identity. By
incorporating cultural service strengths, spatial principles, and behavioral patterns into the
landscape development process, operators can help establish collaborative mechanisms
that promote the sustainable development of small-scale rural landscapes.

Finally, small-scale rural landscapes are taken as the primary research object in this
study, with the aim of quantitatively analyzing their ecosystem service values, identifying
high-value landscape types and their influencing factors, and providing new perspectives
for ecosystem service value research. A basis for rural landscape planning and policy
formulation is also provided. Research findings indicate that cultural services are found
to occupy a central position within the ecosystem service value of small-scale rural land-
scapes. Additionally, the ‘shrub + grass’ structure in combination with small water bodies
is associated with higher landscape value. Although the scenic experience is acknowledged
by visitors, their willingness to pay is influenced by cognitive, perceptual, and motivational
factors. To enhance the overall appeal, it is necessary that value-added services be ex-
panded while ensuring that fundamental experiential requirements are met. At the policy
level, the orientation toward cultural services should be strengthened, a tiered mechanism
for payment incentives and motivational drivers should be established, and international
experience should be drawn upon to identify locally appropriate pathways for landscape
optimization, thus enhancing the sustainability of rural tourism. However, certain limita-
tions should be acknowledged. Due to site-specific environmental constraints, the sample
selection was limited, and the combination types were relatively monotonous, leading to
a lack of effective controls in some sites, which may, in turn, affect the generalizability of
the conclusions. Concurrently, methodological approaches for measuring willingness to
pay are found to exhibit limitations, including questionnaire surveys being susceptible
to social desirability bias, while traditional measurement techniques are considered inad-
equate under conditions of polycrisis. Future research should expand the scope of data
collection to establish a more comprehensive control system, conduct related studies across
different regions, enhance the applicability of findings to complex rural scenarios, and
further explore correlations between various tourism formats. Research methodologies are
required to undergo enhanced comparative analysis and refinement of diverse measure-
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ment approaches, incorporating multi-stakeholder participation, multi-scale monitoring,
and behavioral and scenario-based experiments to strengthen the robustness of conclusions
and their applicability to policy.
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