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ABSTRACT

China's agriculture is in a critical period of transformation from traditional to modern. In regions such
as Yunnan, Guizhou and Sichuan, the complex terrain has led to fragmented land, hindering large-scale
mechanized production.During the process of urbanization, the outflow and aging of agricultural labor
force have triggered a crisis of "agricultural generation gap", with low land utilization and insufficient
production capacity.In addition, the penetration rate of existing agricultural science and technology and
intelligent achievements in this region is low, and there is a gap between traditional agriculture and
modern technology.To this end, this study proposes a new model of agricultural service parks based on
multi-subject value co-creation, builds a multi-party collaborative ecosystem, combines fragmented land
resources and service design, and integrates technology, business, perception experience and
operation.It aims to attract young and middle-aged talents to return, enhance land value and agricultural
sustainability, and provide replicable and implementable practical paths for the transformation of
traditional agricultural areas.

Keywords: Service System Design, Agricultural Park, Business Model of Multi-Subject Value Co-
Creation, Perception Experience, Theoretical Framework

1 INTRODUCTION

The modernization and sustainable development transformation of China's agriculture is facing systemic
obstacles in mountainous regions such as Yunnan, Guizhou and Sichuan.The agricultural system in this
region is interwoven by three types of structural problems: the first is the outflow of agricultural labor
force caused by urbanization and the "generational gap" resulting from aging [1];Second, the
fragmentation of land caused by complex terrain restricts the expansion of mechanization, resulting in
persistently low land utilization rates and production capacity [2].Thirdly, the penetration of smart
agriculture technology in local areas is insufficient, resulting in a structural disconnection between
technology application and production practice [3]. These issues are intertwined and jointly restrict the
transformation and upgrading of agriculture in this region and the effective implementation of the rural
revitalization strategy.

Previous studies have mainly explored the enhancement of agricultural attractiveness through policy
and social science, technology-oriented, and design-oriented approaches: Policy and social science
research focuses on institutional intervention, such as optimizing agricultural subsidy mechanisms [4]
or strengthening rural governance to promote talent retention [5], but it mostly remains at the macro-
level and lacks organic connection with market mechanisms and business models, making it difficult to
build an internal driving force for sustainable operation; Technology-oriented research focuses on
precision agriculture, intelligent irrigation, and other engineering technical fields [6], but it generally
relies on large-scale farmland bases, which is difficult to adapt to the highly heterogeneous and
fragmented land conditions in regions like Yunnan, Guizhou, and Sichuan, and has obvious limitations
of "emphasizing hardware while neglecting services". In recent years, design methods such as service
design and landscape design have gradually been introduced into the agricultural field. For example,
service design tools are used to optimize the user experience of agricultural products [7], and
environmental design is used to improve the physical space of agricultural parks [8]. To some extent,
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these studies have verified the potential of design thinking. However, such studies mostly focus on a
single dimension or a specific link and fail to systematically integrate multiple important factors such
as policies, technology, business models, and community populations, and have not yet formed an
overall framework that promotes multi-party value co-creation and supports the self-operation of
regional agriculture.

In conclusion, the existing research lacks a systematic solution that can simultaneously address the three
core challenges of agricultural labor force succession, land fragmentation, and technological application
gap, and can effectively coordinate multiple stakeholders such as the government, enterprises, farmers,
and new-generation laborers.To fill this research gap, this study aims to propose and construct a new
model for agricultural parks based on the "multi-agent value co-creation” theory, taking the Eco Cube
ecological agricultural park as an example. This model integrates service design methods and business
ecosystem theory, integrating fragmented land resources, innovative technical services, cultural
experiences and training programs. The aim is to stimulate the motivation of young and middle-aged
people to return and develop, and alleviate the agricultural intergenerational gap. Secondly, it aims to
enhance the level of intensive utilization of land resources and comprehensive production capacity.
Finally, it explores a feasible and implementable agricultural sustainable development path applicable
to complex terrain areas. The theoretical significance of this study lies in constructing an integrated
theoretical framework across policies, technologies, design and business; the practical value lies in
providing.

2 A THEORETICAL MODEL OF MULTI-AGENT COMMERCIAL VALUE CO-
CREATION SERVICE DESIGN

2.1 An integrated framework for service design, value co-creation and perceived
experience

Service design is an interdisciplinary field that combines design and management, emphasizing a user-
centered approach and achieving innovation by optimizing service processes, touchpoints, and
experiences [9]. It has been applied in China to public services, rural development, and industrial
transformation. Value co-creation is a core issue in service science, highlighting that value is jointly
created through multi-party interaction [10]. For agricultural parks, a collaborative model is particularly
important as it promotes cooperation among farmers, young people, tourists, the government, and
research institutions. Perceptual experience serves as a bridge between service design and value co-
creation, allowing users to gain multi-level experience value through interaction. Service design is not
only a tool for optimizing experiences but also a force driving social innovation [11]. In agricultural and
cultural settings, perceptual experience can enhance users' emotional identification and willingness to
co-create. Interactive installations and cultural symbols meet tourists' needs and strengthen multi-party
collaboration.

2.2 Construction of the B-S-A innovation theory model method

To systematically address the complex challenge of the generational gap in agriculture, this study has
constructed a theoretical framework integrating macro, meso and micro dimensions as shown in Figure
1. This framework is centered on the B-S-A (Business-Service-Art) innovation theory, and integrates
service design, multi-agent value co-creation and perceptual experience theories, aiming to provide a
structured and implementable set of design and practice guidelines for the Eco Cube ecological
agricultural park.

Service System Framework for ECO Agriculture

of experimental resuits

B-S-A framework model i f”“”" Business Model | Service Design | ECO Campus Design Interactive art perception installation

Figure 1. Research Framework for the Service System Design of Eco Cube Ecological
Agricultural Park
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This study holds that the sustainable development of modern agricultural parks is jointly determined by
both internal and external commercial driving factors, and follows the logic of multi-party value co-
creation [12]. External driving forces (policy orientation, market demand, technological progress, capital
and industrial chain integration) provide the necessary and feasible macroscopic context for the model;
internal driving forces (organizational strategy, service model innovation, motivation for stakeholders'
participation) determine the operational mechanism of the model. These analyses collectively reveal that
a successful modern agricultural park must be a complex system that integrates technology, business,
and emotions, and enables multiple parties to jointly create value.

This study proposes the B-S-A three-dimensional driving model, aiming to enhance the attractiveness
of agriculture to the new generation. The model integrates three dimensions: technology, business, and
perceptual experience. It constructs agricultural attractiveness through a dynamic interaction mechanism.
The technology dimension utilizes cutting-edge technologies, such as digital agriculture and
biotechnology, to reshape the image of agriculture and create commercial value. The business dimension
promotes resource flow through a closed-loop model, making agriculture an attractive career choice.
The perceptual experience dimension transforms agricultural culture into interactive experiences
through art and design, stimulating public interest in agriculture. The B-S-A model emphasizes the
dynamic process of identity construction and emotional drive, breaking through traditional linear
thinking, providing a new attractiveness paradigm for agricultural parks, and prompting reflection on
traditional efficiency standards.

2.3 Eco Cube Ecological Agriculture Park Service System Framework

This research is based on the core concept of B-S-A, and forms a functional service system framework
as shown in Figure 2. This framework, using service design thinking, has established a dynamic
transformation mechanism of "needs - value - scenarios".

Intelligent Technology
Agriculture Area
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Figure 2. Functional zoning map of Eco Cube ecological agricultural park

(1) Understanding needs: The system conducts in-depth analysis of different entities, identifying the
differentiated material and spiritual needs of each entity, and then uses service design tools to transform
these into specific design opportunities.

(2) Value transformation: Based on the identified needs, a series of service contents covering
agricultural production, education training, cultural experiences, and policy alignment are planned
through modular service design. These service contents are continuously iterated and delivered through
a multi-party co-creation mechanism to ensure that the value is effectively conveyed.

(3) Scenarios and identity construction: The service value is perceived and experienced by users in
specific physical and digital scenarios. By guiding participants to interact in the experience scenarios,
the identity of "modern farmers" is gradually constructed, completing the role transformation from an
observer to a participant and then to a transmitter.

3 ECO CUBE ECOLOGICAL AGRICULTURAL PARK SERVICE DESIGN,
CONSTRUCTION AND PRACTICE

3.1 Multi-Party User Analysis of Eco Cube Ecological Agricultural Park
In the multi-party collaborative co-creation operation model of the Eco Cube ecological agriculture park,
the park operator, the research team, new farmers, traditional farmers, tourists, partners, and the

ADIC2025/166 361



government, the six major entities, through value interlocking, form a mutually beneficial network of
interests as shown in Figure 3. Each entity relies on its own resource endowment and core demands to
collaboratively promote the implementation of the entire value chain of "production - technology -
consumption - policy - business".
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Figure 3. Analysis of Stakeholders in the Service Design System of Eco Cube Ecological
Agricultural Park

The operator of Eco Cube Ecological Agricultural Park, as the central node of the stakeholder
collaboration network, meticulously designs unique experience activities to shape a distinct brand image.
In collaboration with the research team, they promote the transformation and application of
technological achievements, and rely on new farmers to ensure the high-quality management of
agricultural products. Through the combination of offline experience activities and online e-commerce
platforms, they enhance sales capabilities and expand cooperation channels;

Traditional farmers provide professional production guidance, while new farmers accept and
disseminate new technologies. The interaction and cooperation between the two sides improve product
quality, attract young people's participation, and inject new vitality into the park;

The research team, as the core force for technological innovation, conducts targeted research projects,
expands social influence, promotes the integration of industry-university-research, and hosts technical
training activities to enhance the professional capabilities of new farmers and universities;

Tourists serve as the bridge connecting the park and the market. Through paid experience projects and
the purchase of agricultural products, they bring dual income to the park, and at the same time, share
their experiences on social platforms to attract traffic and potential new farmers;

The government provides guarantees for the development of the park, offers resource support and
regulatory guidance, improves infrastructure, and formulates production standards, guiding the park to
integrate with the rural revitalization strategy;

The partners, as key partners in the industrial chain, provide agricultural inputs and technical services,
supporting the daily operation of the park.

3.2 Multi-agent Demand Mapping and System Design

The agricultural park, as a value co-creation field involving multiple entities, needs to coordinate the
differences in demands and interaction relationships among various entities. Based on service design
thinking, using the service blueprint as the core tool, the demands of multiple entities such as farmers,
returning young people, tourists/consumers, government agencies, and enterprise research institutions
are systematically mapped to construct the service blueprint of the Eco Cube ecological agricultural park
as shown in Figure 4.
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Figure 4. Service Blueprint of the Eco Cube Ecological Agricultural Park Service System

The service system is divided into three levels: the front-end service, which is the user contact layer; the
back-end support, which is the service process layer; and the support system, which is the system and
resource layer. The service blueprint presents the logical relationship between the user contact layer, the
back-end process, and the supporting resources, revealing the dynamic operation path of the agricultural
park in multi-subject collaboration and value co-creation.

3.3 Multi-party Collaborative Value Creation Design for the Eco Cube Ecological
Agriculture Park Service System

The design of the Eco Cube ecological agriculture park service system is based on the B-S-A theoretical
model, aiming to construct an integrated organic whole of "production - ecology - life - vitality" in four
dimensions. Through spatial planning and digital technology, this system integrates multiple entities
such as the government and new farmers into the same value network, promoting collaborative creation
and sustainable development. The park service architecture consists of four functional areas as shown
in Figure 5, and relying on a unified service platform and technical foundation, it forms a diversified
interactive and functionally complementary ecosystem as shown in Figure 6.

0D

e
.“%
e,

. 5 .

Figure 5. Framework Diagram of the Service System of Eco Cube Ecological Agricultural
Park (Left)
Figure 6. Detailed View of Eco Cube Ecological Agricultural Park (Right)

(1) Ecology: Traditional farmers in the comprehensive agricultural ecological zone act as "ecological
mentors", imparting agricultural knowledge and attracting families and youth groups. Agricultural data
is uploaded in real time to the park's data platform, supporting scientific research and decision-making
in the intelligent technology agricultural zone.

(2) Production: The intelligent technology agricultural zone is the core of technology integration and
innovation, providing an environment for entrepreneurship incubation and practical training. Data from
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intelligent agricultural machinery and environmental control strategies are aggregated on the data
platform, supporting regional management and ecological planting.

(3) Life: The cultural and tourism integration zone converts park resources into cultural and tourism
products, attracting different customer groups through activities. The transformation of experience value
enables visitors to understand modern agriculture, and the data is used to optimize activity planning and
marketing.

(4) Vitality: The immersive interactive zone for agricultural experience enhances public participation
through highly interactive facilities, building an immersive cognitive-experience loop from traditional
farming to digital twin technology.

The system employs a five-tier technical architecture—perception-execution, network transmission,
data platform, application service, and interaction experience—to enable efficient cross-regional, multi-
agent collaboration. By facilitating data interoperability and functional invocation, it establishes a
closed-loop enabling network that transcends the conventional fragmentation of park functions and
group segregation. This approach provides a systematic, holistic paradigm for service innovation and
sustainable development in agricultural parks.

4 DESIGN RESEARCH ON INTERACTIVE ART PERCEPTION DEVICES FOR

THE ECO CUBE ECOLOGICAL AGRICULTURAL PARK
4.1 Application Explanation of Interactive Devices in the Service System
This interactive art installation is a micro-level application of the B = S - A theory. It incorporates
perceptual demonstration principles to create a multi-layered interaction system. At the physical and
control affordance layer, it recognizes gestures to trigger interactive responses. At the cognitive and
emotional layer, it blends traditional farming symbols with modern technology, using symbolic meaning
to convey agricultural wisdom and evoke emotional resonance. The device offers an innovative
approach to addressing generational disconnection in agriculture, helping visitors understand and
identify with farming culture, inspiring agricultural engagement, and encouraging their transition from
tourists to new farmers.
4.2 Symbol Design and Symbolism of the Device
The device is inspired by leaves, which are direct symbols of life and growth, representing the
foundation of agriculture and natural vitality. Through an array of light sensors and astronomical
algorithms, the leaves respond to the position of the sun, changing their height to convert time into
visible changes, embodying the wisdom of traditional agriculture in "adapting to the seasons" and the
efficient utilization of natural resources in modern agricultural technology. When the user makes a
specific gesture, the leaves temporarily stop following the sun and respond to the command, and the VR
large space's image changes accordingly, symbolizing that in modern agricultural ecology, humans are
not just laborers but also regulators and co-creators.
4.3 Development and Verification of the Interactive Device Model
The system, built around a Raspberry Pi 4B, integrates sensors (8-channel light array, RGB camera),
actuators (servo, LED strips), and output modules (projector, speaker). Upon startup, it initializes drivers
and calibrates its astronomical algorithm via the RTC module.
It then continuously tracks sunlight by combining sensor data with calculated solar positions, adjusting
the servo-driven leaves for orientation and LED brightness for closed-loop feedback. Simultaneously,
the camera captures images processed by OpenCV and MediaPipe Hands for gesture recognition.
Recognized gestures are conerted into commands, triggering corresoing multimodal responses.

Figure 7. Gesture Interaction Recognition Scheme for Interactive Device

Actual tests show that the device has a stable response to light tracking under complex lighting
conditions, accurate and smooth gesture recognition, reliable emergency fault mechanism, and overall
operation with good fault tolerance and user experience Figure 7.
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5 USER SATISFACTION VERIFICATION OF THE ECO CUBE ECOLOGICAL
AGRICULTURE PARK SERVICE SYSTEM DESIGN

5.1 The surveyed population

To verify the effectiveness of the service design framework and interactive devices of the Eco Cube
ecological agricultural park, this study adopted a method combining questionnaires and quantitative
analysis. The questionnaire was designed based on service design and user experience scales, covering
five dimensions: perceived functionality, aesthetic symbols, interactive experience, educational value,
satisfaction, and behavioral intention. There were a total of 15 items, using a five-point Likert scale. A
total of 450 questionnaires were distributed, and 431 valid ones were retrieved (95.7%). The sample was
gender-balanced, with the majority aged between 18 and 25. The majority were students and farmers,
with 82.6% having visited the park. The regions were mainly concentrated in East China, Central China,
and North China, and were representative.

5.2 Data collection and analysis

To test the reliability and validity of the scale, Cronbach's a was conducted as shown in Table 1. The
reliability test results of the questionnaire scale, along with KMO and Bartlett tests. The results indicated
that the overall reliability of the scale was excellent (KMO = 0.974, Bartlett p < 0.001). Descriptive
statistics are presented in Table 2. Descriptive statistics results for each dimension (N =431). The overall
mean was approximately 3.5, and the respondents' evaluations were generally positive. The score for
"Aesthetics and Symbolic Meaning" was the highest, while "Satisfaction and Behavioral Intention" was
relatively lower. Pearson correlation analysis is shown in Table 3. The Pearson correlation coefficient
matrix among all dimensions. The correlation coefficients for each dimension ranged from 0.79 to 0.83,
and all were significant (p <0.01), indicating a high degree of positive correlation among the dimensions.
Multiple regression analysis as shown in Table 4. Results of Multiple Regression Analysis (Dependent
Variable: Satisfaction and Behavioral Intention) further demonstrated that all four independent variables
had significant positive effects on satisfaction and behavioral intention. Among them, "Education and
Cognitive Value" had the most prominent effect.

Table 1. The reliability test results of the questionnaire scale

Dimension Number of items Cronbach’s a Reliability assessment
Perceptual telekinesis 3 0.793 Good
The interactive
experience of aesthetics 3 0.824 Good
and symbolic meaning
Interactive experience 3 0.807 Good

Educational and

3 0.772 A tabl
Cognitive Value m ceeptable
Overall.satls.factlol_l and 3 0793 Good
behavioral intention.
Overall scale 15 0.953 Excellent

Table 2. Descriptive statistics results for each dimension (N = 431)

Dimension N Mean SD
Perceptual telekinesis 431 3.527 1.070
Aesthetics an§ Symbolic 431 3,565 1157
Meaning
Interactive experience 431 3.536 1.099
Education and cognitive 431 3.554 1,070
value

Satisfaction and

. . . 431 3.502 1.074
behavioral intention

Table 3. The Pearson correlation coefficient matrix among all dimensions

Interactive  Educational Satisfaction
experienc and and
e Cognitive behavioral

Perceptualtele aesthetics and

Dimension . . .
kinesis symbolic meaning
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Value intention

Perceptualtelekinesis 1 0.821 0.803 0.812 0.807
aesthetics an(_l symbolic | 0.817 0.826 0.828
meaning
Interactive experience 1 0.798 0.812
Educational and Cognitive 1 0.832
Value

Satisfaction and
behavioral intention

Table 4. Results of Multiple Regression Analysis (Dependent Variable: Satisfaction and
Behavioral Intention)

R X
Independent variable egres.smn Standard error t-value Significance p
coefficientf

Perceptual telekinesis 0.216 0.041 5.268 <0.001

Aesthetics and 0.193 0.038 5.059 <0.001
Symbolic Meaning

Interactive experience 0.148 0.047 3.170 0.002

Educational and 0.364 0.045 8.139 <0.001

Cognitive Value
Questionnaire results suggested improvements in operation prompts, regional cultural symbols,
educational modules, and feedback mechanisms. The findings confirmed the device’ s collaborative
effectiveness across four dimensions and emphasized the dominant role of educational value in
enhancing satisfaction and behavioral intention, providing empirical support for optimizing agricultural
park service design.

6 DISCUSSION

This study proposed a B-S-A - based service design framework for multi-party value co-creation in
agricultural parks and validated it through an interactive art perception device. Results showed that
perceptual expressiveness, aesthetic symbols, interactive experience, and educational value positively
influenced satisfaction and behavioral intention, with educational value most significant. The findings
provide insights for science popularization, cultural communication, and rural revitalization design.
However, regional differences in management, funding, and education may limit policy-level
applicability. The questionnaire-based approach, despite sufficient samples, had limited diversity,
affecting generalization. As the scale simplifies complex experiences, conclusions remain preliminary;
future studies should incorporate qualitative methods and policy analysis to verify applicability across
varied contexts.

7 CONCLUSION

This study proposed a B-S-A - based service design framework emphasizing multi-agent collaboration
and value co-creation, and empirically validated its effectiveness through interactive devices across
perception, aesthetics, interaction, and education dimensions. Quantitative results showed educational
value had the strongest impact on satisfaction and behavioral intention, offering empirical support for
agricultural park design.

However, the single-case scope, quantitative bias, and untested sustainability limit generalization.
Future studies should apply the framework to diverse regions and park types, integrate mixed methods,
and conduct longitudinal analyses to assess long-term effects. Overall, the framework provides a useful
reference for agricultural park service design but requires further validation and refinement.

REFERENCES

[1] Meng, Caixia and Wang, Lixin. Research on the impact of new urbanization on the long-term
residence intentions of rural laborers: empirical evidence from cities with a permanent population
of less than 3 million. Urban Issues, 2024, (9), 92—-103.

[2] Ferro, Cheng, Wang, Guanghao, and Tan, Xinyi. The “fragmentation” of rural land system
reform and its holistic governance. Chinese Agricultural Resources and Regional Planning, 2025,
online first, 1-12.

ADIC2025/166 366



[3]

[4]
[5]
[6]

[7]

[8]
[9]

Zhang, Huaimo and Yang, Shangqiong. Thoughts and understanding on innovative exhibition
work in the new situation: taking the smart agriculture expo as an example. World Agriculture,
2025, (9), 143-145.

Zhang, Tioliang. Agricultural ecological compensation: connotation, evolution and policy
suggestions. Contemporary Economic Management, 2025, online first, 1-16.

Ma, Cuiping. Rural collective commercial construction land marketization: a study on local
government’s institutional innovation behavior. Chinese Rural Economy, 2025, (2), 20-38.
Deng, Shuhao, Chen, Jueying, Zhang, Xinrui, et al. The internal mechanism and empirical test of
digital economy driving urban—rural integration development: empirical evidence from 275
prefecture-level cities in China. Agricultural Technology Economics, 2024, (12), 68—83.
Zheng, Guirong, Huang, Hongbin, Su, Shipeng, et al. Spatial effects of agricultural socialized
services on provincial grain green total factor productivity. Chinese Journal of Ecological
Agriculture, 2025, online first, 1-15.

Liu, Lu. Innovative application of environmental design in rural environmental improvement.
China Agricultural Resources and Regional Planning, 2025, 46(1), 139, 160.

Stickdorn, M. and Schneider, J. This Is Service Design Thinking. BIS Publishers, 2011.

[10] Prahalad, C. K. and Ramaswamy, V. The Future of Competition: Co-Creating Unique Value with

Customers. Harvard Business School Press, 2004.

[11] Sangiorgi, D. Transformative services and transformation design. International Journal of

Design, 2011, 5(2), 29-40.

[12] Prahalad, C. K. and Ramaswamy, V. Co-creation experiences: the next practice in value creation.

Journal of Interactive Marketing, 2004, 18(3), 5-14.

367

ADIC2025/166



