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Purpose/Significance: To a certain extent, geographical indication (Gl) protects the
ecosystem of product origin, but there is still a lack of quantitative evidence on its
cultural spillover effect. The mechanism of the impact of geo-certified landscapes on
people’s perceived value of cultural ecosystem services (CESs) should be explored.

Methods/Procedures: In this study, two urban forest parks, Changging and
Zhongshan, which differ mainly in terms of geo-certified landscapes, were
selected in Beihai, Guangxi. Basically, homogeneous volunteers were recruited,
and photos of value labels were collected from their independent visits to two
parks. The SolVES model was used to explore the effect of the presence or
absence of geo-certified landscapes in urban park ecosystems on people’s CESs
needs and the relation to the spatial context of the landscape.

Results/Conclusions: The results show that Gl significantly enhance people’s
perception of human CESs value of landscape elements, and clarifies the
correspondence perception relationship between CESs value types and each
landscape element. In addition to the spillover effect on humanistic value
perception, Gl also attracts and transfers people’s esthetic attention to the natural
landscape itself to a certain extent. And these two effects will also spread to the
ecosystem that the landscape belongs to.

Gl certification, ecosystem service quantification, visitor-employed photography,
landscape perception, social valve

Highlights

- Gl enhances humanistic CESs perception by an average of 10%.

- Gl clarifies the correspondence between CESs and landscape elements.
- The above impacts will spread to a wider ecosystem.

- Gl may cause unfair perception of CESs value.

- High-engagement approach has better accuracy.
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1. Introduction

With the market-oriented development of ecosystem services and
products, ecosystems in the world today are faced with problems such
as loss of functionality, sustainability, and stunted development of
local economies dependent on natural resources (Steffan-Dewenter
etal,, 2007; Costanza et al., 2017). The cause of the problem is not only
that ecosystem services ecosystem services are regarded as
inexhaustible free public services, which leads to scarcity of ecosystem
service supply and the excessive consumption of ecosystem services
(Daily et al., 2000; Egoh et al., 2007; Wainger et al., 2010; Lautenbach
et al., 2011), more because of the lack of consideration of cultural
factors (Steffan-Dewenter et al., 2007). According to the TRIPS
Agreement, geographical indication (GI), as a new form of intellectual
property, carries the natural and historical-human factors of the
region where the product is located, combines the specific qualities,
reputation and other characteristics of the product with its, and
improves people’s cultural considerations when using ecosystem
products or services (Hu, 2008; Zhang et al., 2023). GI is a special
functional mark to indicate the geographical origin and guarantee the
quality of goods, and it is also a very important institutional and policy
tool for developing agriculture and local industrial economy, and its
protective, value-added, and premium effects on ecosystems are
becoming increasingly evident (Jena and Grote, 2012; Shang and Li,
2013), which strongly alleviates the above problems of ecosystem loss.
This states that GI products essentially depend on the natural and
human factors of that origin, with distinctive local characteristics and
ecological protection attributes. This indicates that the GI process is
naturally linked to cultural ecosystem services (CESs). However, there
is a lack of quantitative evidence on the cultural spillover effects of GI,
and the GI benefits are fragmented between the product itself and the
product origin. This means that there are at least two pressing
questions in GI research: Do regional cultural ecosystem services
benefit from GI of their output products? What are the dimensions
and extent of their effects?

From the perspective of producers, geographic indication
information systems can better connect producers and consumers,
and provide production information, so as to better calculate the real
environmental and social costs of production (Marsden et al., 2000).
The economic reasons for GI protection mainly come from the use of
origin as product quality signal. For example, South Africa addresses
issues such as information asymmetry and reputation, explores the
economic principles of the protection value of geographical
information indications, and achieves economic value-added and
rural development (Bramley and Kirsten, 2007). Suh and MacPherson
(2010) argued that GI enhance the image of products, thereby
increasing production and stimulating related industries. Bowen and
Zapata (2009) used tequila as an example to illustrate the contribution
of GI to socio-economic and environmental sustainability. Shao
(2009) found that products were protected by geographical indication,
which is equivalent to tangible products added to tangible products
on the basis of the original, which will bring substantial value added
to the product.

From the perspective of consumers, the “sustainable certification”
of commodities makes the natural social relations in commodity
production replace the commodities themselves as the focus of
consumers. For example, forest is the most important multifunctional
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ecosystem on the earth, which provides various benefits for human
beings (Wang et al., 2023). The research on the value assessment of
forest ecosystem services first attracted the attention of many scholars
(Peters et al., 1989; Tobias and Mendeisohn, 1991; Hanley and Ruffeil,
1993; Maille and Mendelsohn, 1993; Lal, 2003). Forest certification
helps forest managers manage forests responsibly (Ponte et al., 2011),
which not only effectively reduces the unreasonable deforestation rate
(Galati et al., 2017), but also serves as a strategic tool for enterprises
to enter sensitive environmental markets to achieve economic benefits
for enterprises (Suryani et al., 2011; Faggi et al., 2014). Forest
certification is also a voluntary verification tool for the impact of
sustainable forest management and wood processing industry on
private and public procurement policies, and has become an integral
part of the emerging timber harvesting and trade legality scheme
(Palus et al., 2017, 2018). GI (such as “sustainable certification” of
commodity production) attracts consumers’ attention, and even
guides consumers’ consumption choices to a certain extent, thus
realizing its attribute of restricting and protecting the origin of
products and providing conditions for the prosperity of the ecosystem
to which products belong.

The maturation of participatory mapping methods, combined
with the classic study area of urban forest parks, has made it possible
to accurately measure the impact of GI certification on the value of
cultural ecosystem services. CESs emphasize the intangible physical,
emotional, social, and psychological benefits that natural capital
provides to humans (MEA, 2003; Costanza et al., 2017). Parks provide
rest, exercise, communication, esthetic, and recreational functions that
help people relieve stress and promote subjective wellbeing (Dong and
Bo, 2017). As an important part of urban ecosystems and landscape
systems, they are one of the few places in cities that are connected to
nature and are the focus of urban environmental policies. Current
research mostly assesses cultural services in nature reserves, tourist
scenic areas, parks and other recreational playgrounds through
questionnaire methods, web data mining and qualitative evaluation of
diversity and participatory surveys (Hermes et al., 2018; Petway et al.,
2020). The monetary value of ecosystem services has been a hot topic.
However, because of the intangibility and subjectivity of cultural
ecosystem services (Adekola and Mitchell, 2011), it is difficult to
accurately evaluate people’s subjective preference and spatial
perception of these values by monetization. In addition, the spatial
heterogeneity of ecosystems often leads to uneven distribution of
services and values in space (Huang C. H. et al., 2013). Compared with
other models that are suitable for various situations and evaluating the
relationship between natural cover and ecosystem services, SOIVES
model realizes the calculation of non-monetary value index and
spatial distribution evaluation of social value of ecosystem services,
with higher quantitative evaluation, wider applicability, and higher
degree of spatial visualization (Pan et al., 2022; Sherrouse et al., 2022).
At present, the applicability of SOlVES model in various types and
scales of research areas has been widely verified, and the evaluation
system is relatively comprehensive, which provides various
possibilities and new scientific approaches for social value research
(Yin and Zhong, 2011).

Beihai City is located in the southern end of Guangxi Zhuang
Autonomous Region, the northeast coast of Beibu Gulf, located in
108°50745” to 109°47'28” east longitude, 20°26” to 21°55"34” north
latitude, surrounded by sea on three sides, which is rich in marine
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resources and suitable for Nanzhu (a kind of precious pearl) culture.
Nanzhu is a specialty of Beihai, with a smooth, round and colorful
jade that has high medicinal and esthetic value. Hepu Nanzhu has a
long history and was awarded the title of National Geographic
Indication Protection Product in October 2004. This research
measures the cultural service value of the ecosystem in the Beibu Gulf
region of Guangxi, which is now a national geographically certified
product since the construction of the 21st Century Maritime Silk
Road, and provides targeted policy suggestions to enhance the
cultural ecosystem service value and strengthen ecological and
environmental protection cooperation, so as to further promote the
construction of biodiversity corridors and cross-border natural
ecological protection.

2. Methods
2.1. Study area

The ultimate goal of ecosystem services research is to explore the
relationship between humans and nature, and relationships research
needs to be based on strict variable control. People are not only
embedded in the environment, they also shape it and respond to
changes in it (Zube, 1987), and their assessment should include social
and biophysically derived information (Cowling et al., 2008). Our
study focuses on the differences in GI among urban ecosystems
(parks) and the impact of such differences on people’s perceptions of
CESs, which means that the parks we selected should maintain a high
degree of similarity beyond GI. The primary selection criteria for the
study parks were that the two parks themselves be basically
homogeneous, including but not limited to similar area consistent
landscape type and similar park orientation. This significantly
narrowed our options.

In contrast to purely biophysical assessments, human perceptions
of the environment are subjective and vary from person to person
(Alessa et al, 2008; Raymond et al, 2009), so intraindividual
differences in intrinsic value systems may yield more meaningful
insights into the assessment of ecosystem services (Martin-Lopez
et al,, 2012). Of particular note is that individuals perceive cultural
services differently depending on their context, albeit at the same
geographic scale (Plieninger et al., 2013). Some scholars studying the
evaluation of cultural ecosystem services in wetland parks have found
that older, well-educated respondents with above-average household
income may have relatively meaningful and reasonable criteria for
assessing CESs values, as these respondents are able to understand the
meaning of CESs values well (Zhou et al., 2020). That is, people act as
processors and static receivers of landscape information, and personal
characteristics and socioeconomic variables have a significant impact
on the importance ratings of different CESs. Based on this, a number
of scholars have conducted studies on subjective differences between
individuals from different backgrounds, where gender (Schipperijn
et al,, 2010; Swapan et al., 2017), occupation (Zhang et al., 2020),
frequency of visits (Wang et al., 2016), income (Semmens et al.,, 2019),
length of residence (Shoyama and Yamagata, 2016), type of activity
(van Riper et al., 2012), motivation to travel (Ma et al., 2018), and
education level (Martin-Lopez et al., 2012) greatly influence the
subjective assessment and perceived outcomes of CESs. In order to
attribute differences in the perceived value of CESs to differences in
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GI certification among park features, we need to control strictly for
visitor characteristics. This further narrows our park selection set.

Further, some researchers have argued that ecosystem services
exist as a bundle and combination of factors that are interdependent
and inextricably linked (Bieling and Pleninger, 2013). Various
objective, natural elements such as the date, moment and weather on
which the study was conducted can also interfere with the causality of
the experimental results. Ma and Hu’s research found that under the
influence of tides, the flow of tourists will constantly change with the
scope, content, and form of activities available (Ma and Hu, 2023). It
is thus clear that factors such as time of the week, seasonality and
weather influence the number of visitors, but also the mood of people
when visiting a park, and the subjective nature of cultural service value
generation and acquisition (Dong et al., 2014), also significantly affects
peoplé’s perception of the value of CESs. To this point, our choice of
park is limited by the nature of the park (Fischer et al., 2018), visitor
characteristics (Plummer, 2009), and other objective factors, in which
case a feasible approach is to find two parks that are close in spatial
proximity. This approach is consistent with the philosophy of
Plummer to use areas with similar biophysical contexts for research
whenever possible, which indirectly suggests the reliability of
comparative observations in two spatially proximate parks (Troy and
Wilson, 2006; Plummer, 2009).

It is necessary to maintain the basic homogeneity between the
experimental park and the control park, but the GI characteristics of
the experimental park must be prominent enough, and it cannot be a
human theme park that is out of the ecosystem context. Because
we consider that if we directly select a Maritime Silk Road theme park
as an experimental group for comparison, the research area category
will no longer be the ecosystem we are concerned about. Under the
above constraints, we selected Changging Urban Forest Park and
Zhongshan Urban Forest Park in Haicheng District, Beihai City,
Guangxi Zhuang Autonomous Region, China, as our experimental
park and control park, respectively. The similarity between CUFP and
ZUFP in all aspects ensures that our study explores the causal
transmission mechanism of certification on the perceived value
of CESs.

Beihai City is located on the southern coast of China, and as an
important starting port of the “Ancient Maritime Silk Road,” the
Nanzhu Stele Forest (Figure 1) perfectly fits the characteristics of the
Maritime Silk Road and geographical indication, and is the only
difference between CUFP and ZUFP, so CUFP was chosen as the main
study area and contrasted with CUFP (see Appendix for details).
Figure 2 is the study area map.

2.2. Data acquisition

2.2.1. Experimental design

We designed a research framework that included autonomous
photo-taking, questionnaires and semi-structured interviews
(Balomenou and Garrod, 2014). When hiring volunteers to take
photos (VEP), we limited the use of photography tools to all
participants, which required the use of a mini program called the
Yuandao Meridian Camera. Yuandao Meridian Camera is a
professional on-site photography watermark camera independently
developed by Shenzhen Yuandao Communication Technology Co.,
Ltd., which can display information such as photography time and
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FIGURE 1
Nanzhu Stele Forest.

location. After obtaining user authorization, this camera mini
program can load watermark information such as longitude and
latitude, time, address, weather, altitude, logo, etc. on the photo.

The questionnaire we designed was used to record
sociodemographic information about the volunteers, such as gender,
age, income, and frequency of park visits, to help us use quota
sampling to obtain a survey sample of two parks. And the subsequent
interviews helped us to understand the volunteers’ motivation for
taking photos and various details, which laid the foundation for
scientifically defining their perceived CESs.

We provided volunteers with prior detailed information about the
13 CESs categories involved in this study (Table 1).

During the survey, volunteers were allowed to photograph any
landscape scene they perceived as corresponding to each CESs at any
location in the park. Volunteers were encouraged to fully express
themselves during the tour (Sugimoto, 2013); if the volunteers
perceived only one value in the same scene, then the default weight
assigned to this value perception was 100, and if the volunteers
perceived multiple values in the same scene, then they were asked to
freely assign 100 units of weight among the perceived values according
to how they actually felt. To avoid peer influence, volunteers were
asked to visit alone as much as possible. In addition, each volunteer
was asked to (i) familiarize himself/herself with the operation of the
WeChat app Yuandao Meridian Camera in advance and make sure to
use it to take pictures throughout the tour; (ii) visit as many parts of
the park as possible from a predetermined starting point; (iii) take
photos as close to the scenery itself as possible to ensure that the
scenery was clear, and to ensure that the latitude and longitude
recognized by the application were those of the scenery taken by the
volunteers, reducing the latitude and longitude bias caused by
volunteers taking photos too far away from the scenery; (iv) take more
than 10 photos of the scenery they considered valuable (Sun, 2019).
At the end of the tour, volunteers would carefully select the 10 most
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valuable photos among those they had taken themselves. At the same
time, volunteers were invited to identify the CESs categories of each
photo and to conduct semi-structured interviews about the details of
their visit, which were structured around three core questions: (i) what
CESs value you perceived from the landscape shown in the photos and
for what reasons, (ii) what were your feelings at the time, and (iii) what
factors influenced your judgment. Figure 3 shows the research process.

2.2.2. Pre-survey

From December 25-31, 2022, our research team (10 people)
conducted a seven-day pre-survey to test the reliability of the software
and the feasibility of the survey procedure. The pre-survey found that
the order and temporal sequence of tourists visiting the landscape
plays an important role in how tourists perceive the environment
(Sugimoto, 2013). Visitors’ willingness to take photographs tends to
be in the early part of the tour, while the number of perceived CESs
decreases in the later part of the tour, as well as the interest in the tour
(Markwell, 1997; Oku and Fukamachi, 2004). For this reason, we set
up relatively distant departure points (Figure 2) in each of the two
parks to balance the deviation caused by this phenomenon. We also
found that date also significantly affected the number of visitors (Li,
2011), participation intention and CESs perception (Zhao et al., 2022).
Based on this, we set the formal research date at January 26-31, 2023.
The 6 days include the Chinese traditional festival of Spring Festival,
weekdays and weekends, basically covering the common date types.

It should be noted that although tourist routes play a connecting
role between the subject and object of the park, the tourist route grid
frames the scenic spots in appropriate locations and organizes them
into a certain landscape sequence (Li and Wang, 2014). Presetting
tourist routes is beneficial for understanding tourists’ interest and
changes in awareness of the environment (Sugimoto, 2013). However,
human behavior in outdoor spaces is a process of constantly seeking
goals (John and Motloch., 2000). The environment has suggestive
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FIGURE 2
Location and main landscape composition of the CUFP and ZUFP. Two urban forest parks in Haicheng District, Beihai City, Guangxi Zhuang
Autonomous Region, China: CUFP: Changging Urban Forest Park, CUFP; ZUFP: Zhongshan Urban Forest Park, ZUFP.

features and connections. In outdoor environments, viewers with  certain meaning (Lynch, 1960; Zhang et al., 2019). The relationship
different attributes search, select, and organize the environment based ~ between environmental stimuli and people’s feelings, perceptions, and
on their preferences and purposes, and then give the things they seea  judgments reflects the process of conveying landscape environmental
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TABLE 1 The 13 categories of CESs that this research focuses on and their
descriptions.
CESs

Description Adapted

references

category/
value

Beautiful environment, pleasant
Esthetic scenery, harmonious layout, even

sounds and smells attract me.

There is a variety of organisms
Biodiversity here, singing birds and fragrant

flowers please me.

Profound cultural deposits here
Cultural are conducive to cultural

inheritance and communication.

Here the environment itself has
Intrinsic inherent value and has nothing to

do with human beings.

Things here can provide
Bequest sustainable support for future

generations.

Here to forget the trouble, edify oy ot al. (2009
Spiritual ' Raymond et al. (2009),
sentiment. Clement and Cheng

It is conducive to soil and water (2011), Liquete et al.

Life Sustaining conservation, clean air, and (2013), Sherrouse et al.

climate regulation. (2014), Chen et al.

It can purify the mind, relieve (2020), Hossu et al.

(2019), Dai (2020), Villa

Therapeutic stress, and make people feel

relaxed and happy. etal. (2014), Zhang et al.

; ) (2022)
This area offers a variety of
Recreation conditions for outdoor leisure

activities.

There is a very familiar feeling of

intimacy and peace, giving me a
Sense of
sense of connection and
Belonging
belonging through certain natural

features.

Here wisdom and knowledge are
Educational transmitted, providing conditions

for scientific research.

Here has a historic lineage of
Historic
human and natural.

It can promote tourism and

Economic economic development, providing

material, or reputation support.

information and the viewer’s perception of stimuli to make esthetic
and value judgments (Xu et al., 2008). Based on previous research and
the features of this study, we believe that as an open space with a wide
view, the route choices of volunteers have to some extent reflected
their perception and judgment of the value of the scenery within their
field of view. Therefore, we only provided all volunteers with a list of
13 categories of CESs and did not provide them with pre designed tour
routes to visualize the spatial distribution of specific data
(Sugimoto, 2011).
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2.2.3. Participant recruitment and experiment
conduct

The participant screening mechanism for this study was as follows:

Inclusion criteria: (i) having autonomous mobility; (ii) being able
to reasonably and fully understand the value of various cultural
ecosystem services; (iii) being proficient in the use of smartphones
and the phone can normally use the Yuandao Meridian Camera
applet. Exclusion criteria: (i) abnormal color vision or blurred vision;
(ii) language communication impairment; (iii) not accepting the
experimental procedure.

Before the tour began, we explained the experimental procedures
to volunteers in detail so that they were fully informed and sought
their prior authorization to use their photographs for the study, while
ensuring their anonymity. At the same time, all volunteers received the
necessary guidance and training on the various details of the survey
procedures to ensure that they understood as much as possible about
the purpose and methods of the study.

In conjunction with the purpose of this study and the sample size,
we used quota sampling to obtain the survey sample, considering that
other demographic and socioeconomic factors may potentially
influence the perceived outcomes. The sampling principles were as
follows: (i) the number of CUFP and ZUFP volunteers remained
approximate at 179 and 181, respectively (Qiu et al., 2013; Sun, 2019);
(ii) the gender ratio of volunteers in both parks was balanced and
similar; (iii) the population ratio of volunteers in each education level
remained similar in both parks; (iv) the parks have balanced and
similar volunteer employment structures and ratios; (v) the proportion
of first-time and non-first-time visitor volunteers remains similar in
both parks; (vi) the proportion of volunteers who are local remains
similar in both parks; and (vii) the proportion of volunteers who visit
alone remains similar in both parks.

The formal survey was conducted from January 26-31, 2023.
Three hundred sixty volunteers were invited to this survey, including
179 CUFP volunteers and 181 ZUFP volunteers. We finally collected
3,600 photos and 360 questionnaires, of which, 179 questionnaires
were for CUFP and 181 questionnaires were for ZUFP.

2.3. Data analysis and quantification

2.3.1. SolVES 3.0 model

In recent years, many researchers have been increasingly
conducting valuation of cultural ecosystem services at the social and
spatial levels, and the SOlVES model has been more fully applied. The
Social Value of Ecosystem Services 3.0 (SolVES 3.0) model aims to
assess the mapping and quantification of the public’s perceived social
value of ecosystem services. By combining spatial data with social
survey data for quantitative spatial analysis and prediction of
non-monetary values of ecosystem services, the model can provide an
improved social value assessment tool for various stakeholder groups
(Sherrouse et al., 2011; Brown and Brabyn, 2012a,b).

The SolVES model consists of 3 sub-models: Ecosystem
Services Social-Values Model, Value Mapping Model and Value
Transfer Mapping Model (Zhang et al., 2022), and this study used
the Ecosystem Services Social-Values Model in combination with
the Value Mapping Model, without involving Value Transfer
Mapping Model. Esthetic, biodiversity, cultural, intrinsic, bequest,
spiritual, life sustaining, therapeutic, recreation, sense of belonging,
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Demographics. Quota sampling based on the social demographic information of volunteers.
Preparations. Starting guidance; Preparing applet; Explaining 13 CESs.
Sightseeing. Do you perceive more than one CESs in every single photo?
\
Perception. Yes. (Assign 100 units to the CESs) No.
Weighting. CESNO.1 (n;) CES NO.n (n,) CES NO.n (100)
Semi-structured Interviews. Clarify the details of photos and tour experience.
FIGURE 3
Flow chart of the study.

educational, historic, and economic, the 13 social value types were
numbered and processed in VALUE_TYPE, combined with the
value amount assigned to each social value type by the subjects
(the total value of each landscape photo was 100, and the subjects
assigned their own perceived value amount to the landscapes), and
the kernel density analysis tool in SolIVES was used to do a
weighted kernel density of the social value points analysis to obtain
the kernel density surfaces weighted by the total amount of value
and identify the maximum kernel density value for each cell
location. The SolVES model then divides the “kernel density
surface” by the “maximum kernel density value” and normalizes
the result to a value index surface (

). The results of the value index assessment are presented
as a point value index (VI) from 1 to 10, and the magnitude of the
VI reflects the public perception of various social values, and a
social value map with a value index is derived (

). In this study, we set the image unit parameter to
1 m and the search radius to 10 m, and the environmental layer
includes distance to road (DTR), distance to water body (DTW),
elevation (ELEV), land use type (LULC), and slope (SLOPE).

2.3.2. Content analysis of the photo dataset
Photographic data can convey the relationship between humans and
the landscape, the importance of human activities and natural processes
in the landscape, as well as natural and human characteristics (
), and visually understand which landscape features
attract visitors, tourists, and other users from a visual perspective (

). We performed content analysis on the datasets returned
from the survey. Since the datasets were mainly provided in the form of
images, we needed additional steps to extract relevant content and
perform quantitative analysis ( ). Such image datasets can
be used to examine the characteristics of the landscape in the survey,
indirectly informing us of the iconic cultural services provided by the
ecosystem ( ). Information about cultural ecosystem
services can be extracted based on photographic data (

), so as to make a more comprehensively analysis on broader

ecosystem services ( ).

Frontiers in

Based on this, we need to extract three types of content
information. (i) Information on the latitude and longitude of the
photograph, i.e., the location where the photograph was taken. The
focus of the spatial analysis is to understand the overall distribution
of cultural ecosystem services at the location ( ).
During the analysis, not only the spatial location of the photographs
was used, but also the actual content of the photographs was
combined to obtain additional landscape information (

). (ii) The actual content of individual photographs is analyzed
in order to classify them based on specific elements in the
photographs ( ). The context and content of
the photographs were classified into CESs categories based on the
presence or absence of landscape elements in the photographs,
such as flora and fauna landscapes, historical buildings or tourism
infrastructure and facilities ( ). The categories of
CESs of the photographs and the corresponding amount of value
were annotated by the participants in the corresponding
questionnaires. At the same time, we had to understand the
activities that people were engaged in when taking the photographs
and which features of the environment attracted their attention,
which could be used to distinguish the different cultural uses of the
landscape elements ( ). (iii) Landscape
elements that appearing in the photographs. The landscape
elements of each photograph were determined according to the
proportion of the area occupied by landscape elements in the
photograph, and the elements with >50% of the area were extracted
as the main elements of the photograph, thus analyzing the
influence of different types of landscape elements on the public
), which helped to understand

), and it was

perception of CESs (
the landscape values as a whole (
also a mapping of landscape and scenic esthetics (

)

The extraction of landscape elements is crucial, as even small
changes may significantly alter the content of the sample and thus
influence the results of subsequent analyses ( ).
Our work on content analysis of photographs was done by six
researchers in conjunction with the results of post-experimental


https://doi.org/10.3389/fevo.2023.1208169
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Luo et al.

interviews. Two individuals made decisions back-to-back. When there
is any disagreement, all six would confer together to determine the
final extraction result (Oteros-Rozas et al., 2018).

2.3.3. Statistical analysis

Correlation Analysis (CA) was used to reveal the relationships
between CESs and landscape elements using R software with CESs,
landscape elements, and the values of CESs perceived in photographs
as three-column variables. CA maps allow multiple variables to
be plotted simultaneously on the same map, visually showing the
characteristics of the relationships between CESs and landscape
elements. As an exploratory technique, the relationships between
variables shown in CA maps may not be obvious (Doey and Kurta,
2011). Therefore, the frequency of occurrence of landscape elements
in each category of CESs was also calculated. The interpretation of the
relationships between variables in the CA plots was based on the
relative distances and directions of distribution between the row and
column points in the plots. In this study, categorical variables were
analyzed using chi-square tests for quadruple tabulated data, including
differences in socio-demographic variables and the frequency of
perceived CESs between the two groups. In this study, a p value <0.05
was considered statistically significant. All statistical analyses were
performed using stata 17.0.

3. Results
3.1. Photo dataset interpretation

The results of the four-fold chi-square test (see Appendix) showed
no significant differences between subjects in the CUFP and ZUFP
subgroups in terms of gender, literacy, type of employment, number
of indigenous people, number of visits, and composition ratio of travel
companions. Duplicate or unidentifiable photos were screened out
based on the aggregated photo dataset. Seven landscape categories and
17 subdivided landscape elements were summarized. The current
counts for each category are shown in Table 2.

Three landscape types, Plant, Facility and Road and square, appear
very frequently in both subgroups, while Fish and Wild bird appear a
total of 85 times. In CUFP, landscape elements such as Culture base,
Tree and jungle, and Playground appeared more frequently in the
photos, which is the same as in ZUFP, but the specific frequency of
occurrence and ranking of these three landscape types differed in the
two parks.

Figure 4 shows the total number of values of various CESs
perceived by the two subgroups (in k, 1,000), and the 13 CESs values
were ranked from highest to lowest, using CUFP as the benchmark.
We considered the case that volunteers perceived multiple CESs values
for the same photo, and in order to avoid the problem of unreasonable
weighting due to repeated counting, we followed the logic of
“Experimental design” in this paper to conduct the data statistics, i.e.,
if volunteers perceived only one value in the same photo, then the
default weight assigned to the perception of such value was 100, and
if volunteers perceived If the volunteer perceives multiple values in the
same scene, then the volunteer will be asked to freely assign the weight
of 100 units among the perceived multiple values according to his or
her actual perception. Thereafter, the perceived CESs amount is
summed up to obtain more objective statistics.

Frontiers in Ecology and Evolution

10.3389/fevo.2023.1208169

TABLE 2 Number of occurrences and ranking of the 17 landscape
elements in the CUFP and ZUFP subgroups.
CUFP

ZUFP Total

Landscape Landscape

category element n n n
(ranking) (ranking) (ranking)
Gentle slope and
Topography 11 29 40
step
Rockery 46 98 144
Water body Lake and wetland 98 (6th) 82 180
Plant Flower and lawn 121 (4th) 105 226 (6th)
Tree and jungle 329 (2nd) 441 (1st) 770 (1st)
Animal Fish 20 17 37
Wild bird 45 3 48
Facility Landscape sketch 96 111 (5th) 207 (6th)
Landscape seat 46 90 136
Sports court 70 107 177
Playground 167 (3rd) 130 (4th) 297 (3rd)
Building and
Bridge 38 40 78
structure
Pavilion and galler 85 149 (3rd) 234
Modern building 48 77 125
Road and
Pathway 108 (5th) 166 (2nd) 274 (4th)
square
Square and
67 54 121
platform
Culture base 395 (1st) 109 (6th) 504 (2nd)

The ranking is indicated in parentheses after the number, and only the top six landscape
elements in each column are marked.

Among the 13 CESs values, esthetic, biodiversity, and recreation
value are the three most common values, while economic and sense
of belonging value are the two least perceived CESs values. The
differences in the perceived values of the two parks, CUFP and ZUFP,
can already be seen initially in Figure 4. In addition, the total value of
each CES is more than 7,000, indicating that many tourists have a
unique perception of some CESs, and also proving the scientific
validity and necessity of the 13 CESs.

3.2. Spatial distribution of CESs and
differences between CUFP and ZUFP

Figure 5 shows the spatial distribution of the 13 types of CESs
received by the two parks, where different colors represent different
degrees, with the magnitude increasing from blue to red. In general,
both parks’ CESs are distributed along the road network. The
Nanzhu Stele Forest, the Tank and Fighter Display Area, the Martyrs’
Monument Revering Zone, the Rongxin Square, the West Gate
Square, the Ziwei Forest Children’s Playground and the Ecological
Lake perimeter in CUFP are relatively high-value areas of the park,
while the lawn in the northwest side of the park and the grassy area
in the central north are relatively low-value areas of the whole park.
Surrounding the Time Capsule, the pavilions, the water system, the
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FIGURE 4
CESs value amount and total number of different categories of CESs perceived by volunteers in the CUFP and ZUFP subgroups.

Central Round Square and the Memorial Pavilion for the Victory of
War of Resistance Against Japan in ZUFP are the relatively high-
value areas of the park, while surrounding the office building on the
southwest side of the park, around the Northwest Gate Square and
around the public toilets are the relatively low-value areas of
the park.

The cultural value index of CUFP is the highest. The cultural value
index is mainly distributed in the Nanzhu Stele Forest, the Tank and
Fighter aircraft display Area, the Martyrs’ Monument Revering Zone,
the Rongxin Square. Both parks have high esthetic value, with high-
value areas concentrated around the watershed. The aesthetic value of
ZUPFP is significantly higher than that of CUFP. The Memorial Pavilion
for the Victory of War of Resistance Against Japan, the Central Round
Square, and around the Mountain Cloud Pavilion in ZUFP are the areas
that more visitors consider to have aesthetic value.

Compared to ZUFP, CUFP has higher and broader bequest
value, historic value, and educational value, and their distribution
are similar to that of cultural value. More tourists tend to recognize
the biodiversity value, life sustaining value, and recreation value of
ZUFP, especially around the water system, the Mountain Cloud
Pavilion and Memorial Pavilion for the Victory of War of Resistance
Against Japan.

The differences in the perceived values of economic, intrinsic,
spiritual, therapeutic, and sense of belonging between the two
parks are small and the degree of value is low. The differences in
the perceived values of economic, intrinsic, spiritual, therapeutic,
and sense of belonging between the two parks are small and the
degree of value is low, without showing obvious hotspots,
indicating that tourists’ perceptions of the above CESs are more
dispersed in space.

Frontiers in Ecology and Evolution

3.3. Association of CESs with
environmental variables and differences
between CUFP and ZUFP

Different environmental variables had different effects on CESs
(see Appendix Table 5). In CUFP, DTW had the most significant
contribution to biodiversity value and life sustaining value, while
LULC had the most significant contribution to cultural value, historic
value and educational value, all exceeding 50%. In ZUFP, DTW had a
great contribution to all CESs. On the whole, the value index of CESs
was inversely related to DTR, DTW, ELEV, and SLOPE, especially in
ZUFP. The high value index of CUFP was mostly distributed near
water bodies, roads and Nanzhu Stele Forest. The high value index of
ZUFP was mainly distributed in forest and road, which reflected the
respondents’ preference for ZUFP forest landscape, but the tour route
was still subject to roads.

3.4. Association of CESs with landscape
elements and differences between CUFP
and ZUFP

In the CUFP and ZUFP subgroups, the two sets of variables for
this analysis, CESs and park landscape elements, were not completely
independent but were correlated (p=0.0432/p=0.0215). The CA
bilinear plot shows the pattern of association between the two
(Figure 6).

From the overall description of CESs and landscape elements, in the
CUEP group, cultural value is closely related to the plazas and platforms
represented by the Nanzhu Stele Forest. The landscape elements with

09

frontiersin.org


https://doi.org/10.3389/fevo.2023.1208169
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

Luo et al. 10.3389/fevo.2023.1208169
CUFP ZUFP CUFP ZUFP
Aesthetic Biodiversity
Cultural
Recreation
N /‘ A
— CUFP# ZUFP
W E /
o mowe (N o wom
S
] T T T T T
FIGURE 5

Spatial distribution of 13 categories of CESs between CUFP and ZUFP.

historic value are mainly cultural bases. Recreation value embodied by
playgrounds and courts is far from the origin and tends to present
homogeneous attribution. Intrinsic value is related to landscape seating
and gentle slopes and steps. Therapeutic value tends to be associated with

Frontiers in Ecology and Evolution

trees and jungles, flourishing flowers and lawns, and artificial rockeries.
Life sustaining valve and biodiversity value are associated with lakes and
wetlands, and fish. Within the ZUFP group, therapeutic value also tends
to be associated with trees and jungles, flowers and lawns, and intrinsic
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value is associated with fish, wild birds, and landscape seating, but cultural
value is not strongly associated with plazas and terraces, which confirms
that the geographically certified Nanzhu Stele Forest is effective in
increasing people’s perceived cultural sensitivity.

From the distribution of CESs and landscape element points, the
distribution of CESs and landscape element points of CUFP is more
dispersed, but their corresponding correlations are clear and well-
integrated. Most of the landscape element points of ZUFP are
clustered around the origin, similar to the points of various CESs, and
tend to be distributed around two groups of parallel lines (Figure 6
ZUFP group). This indicates that people have a variety of CESs value
perceptions for various landscape elements in ZUFP, and the same
CESs value perceptions can also originate from different landscape
elements, and the relationship between them is not one-to-one
correspondence, but mutual mapping. The large differences in the
distribution of CA biplot points between the two parks may be due to
differences between the two groups of parks themselves, the subjects
themselves, etc., but when these variables are strictly controlled (see
paper 2.1.1), the empirical evidence points to the effect of GI on the
landscape, i.e., GI brings a clearer perception of the value of CESs and
correspondence to the CUFP landscape.

From the distance of the landscape element points from the
origin, most of the landscape elements in the CUFP group are far from
the origin, and their explanatory power is better for their respective
corresponding CESs, while the landscape elements in the ZUFP group
are concentrated near the origin, indicating that these landscape
elements are relatively less closely related to the CESs.

We followed the weighting method in “Experimental design” of
this paper to assign weights to all photos of the two parks based on the
type of CESs, and counted the extent to which the park landscapes
provided specific CESs and the proportion of the frequency of
landscape elements appearing in the photos for further comparative
analysis of the differences between CUFP and ZUFP (Figure 7).

CUFP and ZUFP had significant consistency in some of the CESs
value perceptions. Volunteers had relatively similar perceptions of each
landscape element in the two parks in the CESs of sense of belonging,
economic, bequest, spiritual, and therapeutic, and it is worth noting that
the five CESs mentioned above, the frequency and perceived intensity of
being perceived are low, maintaining an average of less than 10%, and
belong to the CESs categories that people do not perceive significantly.
Among the remaining value categories of CESs, CUFP, and ZUFP have
more obvious differences and each has a different peak.

For CUFP, people’s value perceptions in cultural, educational,
historic, and life sustaining are significantly higher than those in the
same category of landscape elements in ZUFP. Among them, people’s
perceptions of cultural, economic and historic value in CUFP are mostly
concentrated in natural and humanistic landscapes with rich cultural
heritage such as Landscape sketch, Bridge, Square and platform, and
Culture base. It should be noted that ZUFP also possesses these
landscape elements, with the only difference being that CUFP has a
“Nanzhu Stele Forest” landscape that directly depicts the national
geographical indication protection products. The life sustaining value
perceived in CUFP are mostly focused on natural landscape elements
such as Rockery, Lake and wetland, Flower and lawn, Tree and jungle,
and fish, and we believe that this result suggests that the ecosystem of
the Nanzhu production area has a special cultural value for people.
We believe that such results suggest that the ecosystem of the Nanzhu
production area has a special cultural ecosystem service value for
people, and this value can be clearly perceived.
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For ZUFP, people’s perception of value in esthetic, biodiversity,
and recreation is significantly higher than that of similar landscape
elements in CUFP. Among them, people have a very distinct
esthetic value perception of various landscape elements of ZUFP,
while their perception of values such as biodiversity and recreation
is concentrated in landscape elements such as Fish, Wild bird, and
Sports court. This means that people are more inclined to perceive
the corresponding CESs value in these landscape elements without
being affected by GI landscapes.

4. Discussion

4.1. Gl strengthens people’s perception of
the human CESs value of landscape
elements

Products spanning time and space in different periods (Boggs,
2010) contain rich cultural value and are considered an effective way to
share local knowledge and experiences through different perspectives
(Sieber, 2006). In our study area, people have high perceptions of the
value of humanistic CESs for landscapes directly related to national
geo-certified protected products (Figures 5, 7). In CUFP, which has the
characteristic geographically certified landscape of Nanzhu Stele Forest,
people have high sensitivity to the natural and humanistic landscapes
with rich cultural heritage, which was about 10% higher than that of the
control group ZUFP on average. This is consistent with Ridding, who
assessed the CESs function of nature reserves in southern Wiltshire and
concluded that protected areas have more human value benefits (Daniel
etal., 2012; Ridding et al., 2018).

More importantly, GI plays an essential role in the correspondence
between CESs value types and each landscape element, which makes
people’s perception of the value of landscape elements in CUFP more
concentrated and clearer (Figure 6) This is a deeper mechanism of the
impact of GI on people’s perception of the value of CESs. However, in
the control group ZUFP, each landscape element does not present a
very clear one-to-one correspondence with the value type of CESs,
which makes people’s perception of the value of CESs more average,
extensive and dispersed, and relatively lack of representative and
prominent perceptual correspondence.

Although the CESs provided by the landscape are difficult to
assess (Bateman et al.,, 2011), their importance to people is more
clearly perceived through GI (Hirons et al., 2016), which plays an
important role in the formation and support of the value of CESs. GI
clearly reinforces people’s perceptions of the value of humanistic CESs
for landscape elements, and this reinforcement has a relatively distinct
anthropogenic character and policy context, and extensive publicity
and policy education have a strong guiding effect on people’s
perceptions of the value of CESs.

4.2. Gl attracts and diverts people’s esthetic
attention from the natural landscape itself

In CUFP where the value perception of humanistic CESs is
prominent, people’s value perceptions of esthetic, biodiversity
and recreation are substantially weaker than those of ZUFP
without geo-certified landscapes (Figure 7), and the magnitude
of this weakening is even close to 20% in esthetic value
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perceptions, which means that GI has attracted and diverted
people’s esthetic attention to the natural landscape itself to a
certain extent, and may even change the natural attributes of the
ecosystem and landscape elements, thus changing to the category
of human landscape.

10.3389/fevo.2023.1208169

This may be a worrying finding. The control group designed
for our study, ZUFP, which represents urban forest parks in
general, people’s value perceptions of esthetic, biodiversity and
recreation were all reported very significantly in ZUFP, which
made us think about the necessity of maintaining the natural
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attributes of urban forest parks as ecosystems and maintaining
their esthetic value. Since there is no significant difference in the
various values of CESs themselves, it is still worth further research
whether the protection of GI with esthetic attention transfer effect
is a measure worth promoting.

This conclusion confirms previous arguments that land use is
an important form of human activity, which has a strong impact
on ecosystem services (Li et al., 2015). Land use often requires
trade-offs. Maximizing one benefit of land almost always reduces
other benefits for some people, and achieving trade-offs or even
in CESs still multi-faceted

win-win outcomes requires

Frontiers in Ecology and Evolution

coordination, or consideration of the need to reduce human
intervention. However, as far as “Hepu Nanzhu,” a geographical
certification product of 21st Century Maritime Silk Road Initiative
concerned by this study, such certification is helpful to protect and
inherit cultural traditions related to specific regions, such as
traditional handicrafts (Nanzhu production), agricultural
production technology, food culture and so on. These cultural
traditions are closely related to the local ecological environment to
a great extent, and 21st Century Maritime Silk Road Initiative
certification helps to protect these cultural traditions and enable

them to be inherited and carried forward.
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4.3. The role of Gl is not limited to the
certified landscape itself

GI strengthens people’s perception of the value of human CESs,
and to some extent also attracts and transfers esthetic attention to the
natural landscape itself, and has a certain impact on the natural
landscape (Marie-Vivien et al.,, 2009). Our study shows that these two
effects are not limited to the landscape itself with geo-certified
protection, but spread to the ecosystem to which the landscape
belongs (Figures 5, 7).

GI has a diffusion-driven effect on cultural perceptions. By integrating
geographical information with cultural carriers, a special GI can
be formed to promote the spread of its cultural connotations (Kireeva and
O'Connor, 2010), which is particularly evident in the CUFP. Cultural,
historic and educational perceptions of Nanzhu Stele Forest in CUFP have
been widely reported. At the same time, the surrounding areas of the
Nanzhu Stele Forest, Martyrs Monument Revering Area and some
squares which are not directly related to GI also belong to the hot
perception areas of humanistic CESs value (Figure 5), which means that
GI not only affects the certified landscape, but also improves people’s
sensitivity to humanistic value perception as a whole. It makes people
more willing and patient to understand the humanistic CESs value for the
same landscape elements. Similar to GI product, certification of specific
things is beneficial for people to associate GI with specific geographical
locations in order to achieve the purpose of improving economic benefits
and enriching culture (Sun et al, 2012). This is particularly evident in the
comparison with ZUFP with the same landscape type and
landscape elements.

The attraction and transfer effect of GI on people’s esthetic
perceptions is also extensive, and the degree of transfer is greater
than the degree of strengthening of the value perception of
humanistic CESs (Figure 7). For the same landscape types and
landscape elements, people’s esthetic perceptions were lower across
the board in CUFP than in ZUFP without geo-certified landscapes,
which indicates GI has an important impact on the display of the
natural landscape itself (Dagne, 2012). The most obvious contrast
is people’s perceptions of Gentle slope & step and Culture base,
with a difference of more than 20% between the perceived degree
and response frequency. This means that people have completely
different value perceptions for the same landscape in the two parks.
In ZUFP, there is a significant esthetic culture base, while in CUFP,
there is a lack of esthetic feeling.

We try to explain this finding from the perspective of China’s national
geographical indication protection policy. Chinas GI protection for
specific agricultural products has a more prominent spillover effect, and
GI agricultural products have a clustering effect on regional economic
resources, an effect that can improve production efficiency, reduce
production costs, and increase benefits for agricultural products (Han
etal, 2022), which is similar to how the broad impacts of land uses are
much larger than their own relatively small land footprints (these small
footprint, high-spillover land uses can drive broad impacts by influencing
the spatial structure of the landscape and catalyzing the cascading effects
of other land uses around or far away) (Meyfroidt et al., 2022). Protecting
GIs can support not only economic development, but also social and
environmental development sustainability (Belletti et al., 2015), which is
reflected in the certification standards and nomenclature of GI-protected
products. Chinas “Regulations on the Protection of Geographical
Indication Products” stipulate that “geographical indication products
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essentially depend on the natural and human factors of the place of
origin,” and that the protection of agricultural GI is important for
inheriting regional folklore and historical culture and promoting modern
industrial development (Ye, 2019). Once the products are GI-protected,
the products will be named in the way of “origin + product name;” which
further enhances the added value of the products (Huang, 2022), and
increases the income of local residents (Shang and Li, 2011). For example,
the typical GI-protected product in our study area, Beihai, is named Hepu
Nanzhu, which greatly strengthens the connection between the
Gl-protected product and its origin. The overall study of GI products
should focus not only on economic factors, but also on social and
environmental factors (Gocci et al, 2020). The certification of
Gl-protected products covers a relatively wide ecosystem of origin, and
local residents also benefit profoundly from this certification both
economically and culturally (Yang, 2022). CUFP and ZUFP, as parks in
Beihai, have a natural diffusion effect on people’s perception of the value
of their CESs. At the same time, the scope of this diffusion effect and its
attenuation mechanism can be studied in detail.

Being along the 21st Century Maritime Silk Road Initiative, which
is deeply integrated with other countries in the world, related
geographical certification is helpful to build regional competitive
advantages. The products certified by The Maritime Silk Road
Initiative often have unique regional characteristics and highly
differentiated competitive advantages. Participating areas can take
advantage of GI to develop more products with certification, further
expand regional competitive advantages and promote the development
of economic, cultural and ecological services.

4.4. Use of the SolVES model

In the use of the SOoIVES model, it is important to select the
appropriate environmental variables for the study area (Brown and
Lyon, 2012). In this study, we selected a more complete set of
environmental variables. After the distribution of CESs value is
obtained, the relationship graph between the value index and various
environmental variables is combined to further analyze the
consistency between the relationship and the value agglomeration of
CESs. Using elevation, roads, and water bodies as the base data, slope,
distance from roads, and distance from water bodies were produced,
and LULC was added (Brown, 2013), resulting in a total of five
environmental variables, DTR, DTW, ELEV, LULC, and SLOPE. These
variables will provide a more precise description of the type and
location of specific ecosystem services (Sherrouse et al., 2011), offering
us a more detailed analysis of the relationship between respondents’
value perception and the environment itself (Raymond et al., 2009).
In addition, delineating the landscape in as much detail as possible
would make the relationship between value attributes and the
landscape clearer (Bagstad et al., 2016). For example, in the LULC
variable, we separated buildings from plazas and activity areas,
successfully reduced consistency errors (Brown et al., 2016). Moreover,
in the analysis of respondents’ perception of landscape value, it is
possible to determine the landscapes that are directly related to that
value within the same distance range more clearly and accurately. In
particular, in the environmental layer of CUFP, the landscape Nanzhu
Stele Forest, the Martyrs’ Monument Revering Area, the squares, and
the housing buildings are equal to the human buildings, but
we specifically extracted the characteristic landscape of Nanzhu Stele
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Forest to help the SoOlVES model quantify the results more accurately.
This view is supported by Brown’s concept of place, in which people
distinguish space from place by give it meaning and value (Brown and
Lyon, 2012).

4.5. Limitations and future research

Our research focuses on the differences in GI between urban
ecosystem (parks) and the impact of such differences on people’s
perception of CESs, which means the parks that we selected should
maintain a high similarity beyond GI. We strictly controlled the site
selection of the study area (2.1), but such stringent site selection criteria
may not be applicable to other study topics or to larger studies. In
addition, this study inevitably involves identifying and counting the
landscape photos obtained from VEP. Unlike previous research that only
counts the frequency of landscape occurrences (Zhang et al., 2022),
we weighted the photos based on the perceived amount of CESs, and this
weighting treatment may weaken the concentration of photo occurrences.

GI is a long-term research topic (Morgans et al., 2018). Future
studies should try to follow the analysis in a time series to obtain more
informative panel data and provide more detailed empirical evidence
on the impact mechanisms of GI. At the same time, the trade-offs and
exploration of the pros and cons of GI may be a good choice to
be placed in the context of cultural ecosystem service values. In the
context of CESs, there is a clear need to go beyond “use values” and
analyze social value from perspective of different stakeholder (Csurgo
and Smith, 2021). Future research can provide a more specific analysis
of the pros and cons of geographical certification policies from this
perspective. We focused more on the impact of GI on peoples
perception of CESs. Our method of perception collection, based on
existing uses, can better highlight participants’ sincere feelings and
arouse scientific understanding of familiar landscapes. However, this
means exploring more USE _ TYPEs in the context of park planning
and construction can be a good perspective for future studies.

5. Conclusion

Gl is being carried out widely around the world, but its impact on
people’s perception of the value of CESs has not been fully considered
in its impact exploration. Such systematic neglect may, to some extent,
lead to difference and even unfairness of people’s perceptions of the
value of CESs in various landscapes, which further affects the quality
of ecological well-being they obtain. In this study, we focused on the
differences in GI between urban ecosystems (parks) and the impact
this has on people’s perception of CESs. Based on findings from two
subgroups, we mapped the spatial distribution of CESs and revealed
potential landscape linkages.

It is found that GI significantly strengthens people’s perception of
humanistic CESs value of landscape elements, and plays an important
role in the correspondence perception relationship between CESs
value types and various landscape element, making people’s perception
of landscape elements value more concentrated and clearer. In
addition to the spillover effect on humanistic value perception, GI also
attracts and diverts people’s esthetic attention. More importantly, the
study shows that these two effects are not limited to the landscapes
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itself, but will spread to the ecosystems to which the landscape
belongs. The cultural connotation of “friendliness, tolerance,
reciprocity, symbiosis and tenacity” of the Maritime Silk Road is of
great enlightenment to China’s deeper interaction with the world.
After obtaining the Maritime Silk Road geographical certification, the
products that are combined with the place of origin will greatly
increase the intangible assets, thus bringing about a substantial
increase in the value of the products. For other products certified by
Maritime Silk Road, the income level of producers can be improved
by the added value of products, so that producers can get more
benefits from them, which will help improve the living conditions in
the participating areas of Maritime Silk Road and provide better living
security for local residents. When Maritime Silk Road is combined
with regional characteristics and acts on ecosystem cultural services,
exclusiveness will become an important force for regional ecosystem
cultural protection, for the scope of action of cultural services in
specific ecosystems is limited and fixed. At the same time, the unique
culture will make people have a strong sense of pride and identity with
the local culture, forming a positive role in ecological harmony and
cultural development.

This study highlights the mechanisms by which GI affects people’s
perception of CESs value, which will contribute to the scientific
development of future GI policies. Our findings are important for
more targeted environmental measures such as GI promotion
strategies and urban park landscape planning. This case also warmly
reminds the public who enjoy cultural ecosystem services all the time
that our access to and perception of ecosystem services may have
been subconsciously guided, or even disturbed. We appreciate the
remarkable contribution of GI to the protection of ecosystems, but
we also urge practitioners to pay attention to the differences in the
perceived value of CESs that may result from such protection.
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