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ABSTRACT

The sustainability of County-level Rural E-commerce Ecosystems (CREES) is vital for advancing rural
industrial revitalization goals in China. Although rural e-commerce plays a significant role in
promoting rural development, it often faces sustainability challenges linked to poverty alleviation
initiatives, which can undermine its effectiveness. This study introduces a novel framework, the
Sustainability of Rural E-commerce Ecosystems Model (SREEM), designed to assess the sustainability
of CREES. Utilizing a Modified Delphi-AHP technique, the framework integrates theories from rural
e-commerce ecosystems, sustainable development, and rural revitalization practices. It identifies three
key dimensions of sustainability; Robustness, Niche Creation, and Endogenous Development Capacity
that are critical to the health of rural e-commerce ecosystems. The Modified Delphi method, involving
three rounds of expert consultations, was used to refine the SREEM Index system. The validity of the
framework was further confirmed through the Analytical Hierarchy Process (AHP) and MATLAB,
resulting in a comprehensive four-level SREEM hierarchy.

Keywords: China, County-level ecosystems, Rural e-commerce, SREEM (Sustainability Rural E-
commerce Model), Sustainability

1.0 INTRODUCTION

Rural e-commerce in China has rapidly transformed the economic landscape, providing new
opportunities for poverty alleviation and economic development in previously underserved
regions. Since traditional methods are inadequate for success (Wan Nur et al., 2023), the
Chinese government has significantly invested in promoting e-commerce to enhance rural
economic development. Despite these investments and initial successes, the sustainability of
County-level Rural E-commerce Ecosystems (CCREE) remains a critical concern. Current
development models are government-driven and top-down, raising questions about their long-
term viability and capacity for self-sustaining growth.

Previous studies have highlighted the immediate economic benefits of rural e-commerce
initiatives, such as increased household incomes and employment opportunities (Cui et al.,
2017; Jha et al., 2016). However, there is an urgent need for a comprehensive assessment
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tool that effectively evaluates the sustainability of China's County-level Rural E-commerce
Ecosystems Sustainability (CCRESS). Existing tools and frameworks often fall short of
capturing the multifaceted nature of sustainability, which encompasses dimensions such as
robustness, niche creation, and endogenous development capacity.

Current assessment tools frequently focus on isolated aspects of sustainability or rely
on fragmented theoretical foundations, lacking the holistic approach necessary for a
comprehensive evaluation of CCRESS. For example, while some tools may address
economic stability or environmental impacts individually (Mei & Jiang, 2020; Li-yuan et al.,
2020), they fail to integrate these aspects into a unified framework that reflects the interactions
between different dimensions (Li-yuan et al., 2020; Sheng & Zhongbing, 2015; Chenghao,
2019; Yuehuan et. al., 2020).

This research aims to develop a comprehensive framework for assessing the
sustainability of China's County-Level Rural E-commerce Ecosystem (CCREE). Rather than
directly evaluating the sustainability of the ecosystems, the study focuses on designing an
assessment tool that can help identify new pathways for development. By leveraging
opportunities from initiatives like "County Commercial System Construction" and "Digital
Commerce for Agricultural Development," the framework aims to promote high-quality,
sustainable growth in rural e-commerce. This multi-dimensional assessment framework will
provide insights to guide future efforts in enhancing the sustainability and resilience of rural e-
commerce ecosystems in China.

2.0 LITERATURE REVIEW
2.1 Development of County-level Rural E-commerce Ecosystem

The development of the CCREE is rooted in the County-level Rural E-commerce Public
Service System (CREPSS) (Jie et al., 2020). This system is structured around the concept of
one centre, five systems, and operates based on enterprise-led, government-driven, market-
oriented, and win-win cooperation (Yang et al., 2022). The key components of CREPSS
include the following:

¢ Rural E-commerce Public Service Center (REPSC) is the central hub connecting

various resources within the CCREE.

¢ Rural E-commerce Training System (RETS) - Focuses on enhancing the skills and

capabilities of rural entrepreneurs and stakeholders.

e Agricultural Products E-commerce Supply Chain Management System (APESCMS)

- Ensures efficient management and distribution of agricultural products.

e Rural E-commerce Marketing System (REMS) - Promotes effective marketing

strategies to boost product awareness and engage consumers in rural areas.

¢ Rural E-commerce Logistics Service Sites System (RELSS) - Optimizes logistics to

enhance service delivery.

e Rural E-commerce Service Sites System (RESSS) - Ensures the provision of

necessary services to facilitate rural e-commerce operations.

Under the guidance of national government initiatives, local governments are actively
involved in constructing and expanding the support infrastructure for rural e-commerce. This
includes the gradual implementation of supervision and security systems to enhance
operational efficiency. Consequently, a three-tier public service network has emerged for e-
commerce, functioning at the county, township (town), and village levels (Zhaoying & Yihuan,
2022).
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2.2 Understanding the Concept of CCREE and CCREES

This study defines the County-level Rural E-commerce Ecosystem (CCREE) as a top-
down initiative spearheaded by the Chinese government. Its primary objectives include
enhancing county-level e-commerce infrastructure, establishing a county-level service
network for rural e-commerce, and cultivating local e-commerce development capabilities (Liu
& Ai, 2019).

The goal of CCREE is to provide a wide array of e-commerce services accessible to
residents in both urban and rural areas, encompassing the sale of industrial and agricultural
products, agricultural materials e-commerce, and various convenience services. This initiative
aims to create an integrated county-level e-commerce ecosystem that includes consumption,
marketing, logistics, packaging, finance, and training. The ecosystem leverages e-commerce
platforms and internet technologies to connect a diverse range of stakeholders, including
operators, online merchants, new retail systems, suppliers of agricultural products, producers
of agriculture-related goods, e-commerce platforms, providers of agriculture-related services,
governments, farmers, consumers, and other participants, all linked through specific interest
relationships.

Ecosystem health is intrinsically linked to sustainability (Costanza, 1992).
Sustainability, in a nutshell, refers to the concept of development that fulfils the present needs
without compromising the needs of the future generation (Raja Adzrin, 2023; Armstrong,
2020). A healthy ecosystem features an optimized internal structure, effective external
functions, relative stability, and sustainability (Jian, 2011). lansiti and Levien (2002) proposed
"health" as a comprehensive metric for assessing the effectiveness of business ecosystems.

The CCREE is a top-down initiative launched by both central and local governments.
It exists outside the realm of natural ecosystems and is distinct from endogenous commercial
ecosystems. Its formation is supported by the establishment of a comprehensive CREPSS.
The primary objectives of CCREE are to facilitate e-commerce development and achieve
poverty reduction.

This research defines CCREES as an ideal state of CCREE, characterized by a stable
public service system that effectively fulfils its functions. The ecosystem exhibits strong
diversity among its participants, fostering an agglomeration effect in the rural e-commerce
industry. CCREES possesses the capacity for endogenous development, self-adjustment, and
adaptability, enabling it to withstand external changes and threats. Moreover, it meets the
current and future social needs of various stakeholders within the CCREE, ensuring sustained
value growth and the sustainable, healthy, and high-quality development of the ecosystem.

2.3 Conceptual Framework

A sustainable rural e-commerce ecosystem in China requires endogenous development
capacity, enabling it to thrive through internal resources and capabilities rather than relying
solely on external support. Assessing sustainable development typically involves creating an
index system that utilizes mathematical methods to establish measurable indicators based on
the ecosystem's characteristics and functions.

For CCREE, a comprehensive and multi-dimensional index system is crucial for
evaluating sustainability. This system aims to assess the ecosystem's sustainable state,
identify weaknesses, and guide improvements toward high-quality development and rural
revitalization.
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Drawing on theories of Rural Revitalization Strategy (Liu, 2019), Rural E-commerce
Ecosystems (Zhang et al., 2023; More, 1993), and Rural E-commerce Ecosystem
Sustainability (Zang et al., 2023), this study introduces the Sustainability of Rural E-commerce
Ecosystem Model (SREEM). SREEM evaluates CCREE sustainability through three key
dimensions:

¢ Robustness - The ability of the system to withstand and recover from

disturbances.

¢ Niche Creation - The capacity to develop and occupy unique market spaces.

¢ Endogenous Development Capacity - The ability to leverage local resources

and talent for internal growth.

This framework provides a clear and actionable assessment of CCREE sustainability,
supporting the optimization of rural e-commerce and contributing to overall rural development
as shown in Fig. 1.
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Fig. 1 SREEM Framework

3.0 METHODOLOGY
31 Research Design

The sustainability assessment tool for CCREE poses a multi-criteria decision-making
challenge, requiring the development of a robust assessment framework with carefully
selected indicators. The Analytic Hierarchy Process (AHP) serves as an effective multi-criteria
decision-making tool, providing a methodology for calibrating a numeric scale to measure both
quantitative and qualitative performances (Vaidya & Kumar, 2006). However, AHP is rarely
used in isolation; it is often integrated with or complements other methodologies (Forman &
Gass, 2001).

The Modified Delphi and AHP techniques are widely recognized in academic discourse
as effective multi-criteria decision-making tools (Khan et al., 2022). This study employs a
combined approach utilizing the Delphi technique alongside AHP (Delphi—AHP) to develop an
assessment tool for CCREES (Hsu & Lin, 2013). The study unfolds in three stages as follows
(Fig. 2.):
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¢ Modified Delphi Method — This stage involves screening relevant indicators for
the SREEM.

¢ AHP Method — The relative weights of the evaluation indicators across each
layer of the SREEM are determined, culminating in a comprehensive
assessment framework.

¢ Application of SREEM - Finally, the SREEM is applied to evaluate CCREES,
focusing on a sample of 72 National Rural E-commerce Comprehensive
Demonstration Project counties in Hunan Province, China.

Establishing a Hierarchical Designing a Semi-open

Questionnaire Form

A pane
consisting of

e

4 [ Variables Data Collection of Hunan Province
. NRECDP Pilot Counties

Application of
Assessment

‘
'
‘
.
‘

Data Standardization

Fig. 2. Research Design
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3.2 Development of Assessment Tool
3.2.1 Stage I: Constructing a Hierarchical Model of the SREEM Draft

The SREEM must reflect the structural robustness of the CCREE. The CCREE is
organized through the Rural E-commerce Public Service System (REPSS), which includes
the Rural E-commerce Public Service Centre (REPSC), Agricultural Products E-commerce
Supply Chain Management System (APESCMS), Rural E-commerce Service Sites System
(RESSS), and Rural E-commerce Training System (RETS). Thus, the SREEM should
demonstrate the CCREE's ability to sustain its organizational structure, functional vitality, and
resilience under pressure, ensuring the delivery of high-quality services for current and future
generations. This requires consideration of the sustainability and predictability of the CCREE
structure, as well as the survival rate of the core population, which significantly impacts
robustness.

3.2.2 Indicators Source of the SREEM

The index system for the SREEM was developed through a comprehensive approach,
drawing from three key sources:

¢ Ecosystem Health Evaluation Index System
Building on the foundational work of lansiti and Levien (2002), who identified three
critical factors influencing business ecosystem health—Robustness, Productivity,
and Niche Creation—this study incorporates these dimensions into the SREEM.
By integrating these elements with the functions and structure of the County-level
Rural E-commerce Ecosystem (CCREE), the index system reflects the essential
characteristics that contribute to ecosystem vitality.

e Performance Evaluation Index System of NRECDP

To improve the operational effectiveness of the NRECDP, the Chinese government
established a performance evaluation index system. This system, assessed by a
third party across all NRECDP counties, comprises three dimensions: fostering
rural e-commerce's endogenous development capability, organizational
implementation, and work performance. Selected indicators from these dimensions
have been integrated into the SREEM to ensure alignment with the objectives and
framework of the CCREE.

o Publicly Available Research Reports

The index system also derives insights from research reports on the County Digital
Rural Index, which encompasses four dimensions: Rural Digital Infrastructure
Index, Rural Economic Digital Index, Rural Governance Digital Index, and Rural
Life Digital Index (Lai et al., 2024). The "Digital Rural Index," measured across
1,880 counties in China (Digital Village Project Team, 2020), includes relevant
indices such as Digital Infrastructure, Digital Production, Digital Supply Chain
Management, Digital Marketing, Digital Finance, and Digital Consumption, all
closely related to the Endogenous Development Capacity of the CCREE.

This research adheres to six principles of index system construction and draws upon
three key sources of indicator content, all while thoroughly considering the conceptual
framework of CCREES. The focus is on the dimensions of robustness, niche creation, and
endogenous development capacity. By synthesizing these three sources, the index system for
the SREEM is robust and multifaceted, providing a comprehensive framework for assessing
the sustainability of the CCREE.
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3.2.3 Stage llI: Screening Indicators of the SREEM via the Modified Delphi Method

Formation of a Panel of Experts for Evaluating Rural E-Commerce Indicators
Following recommendations from the Delphi literature, a panel of ten experts was
formed, selected for their expertise in CREE. These experts were invited to
evaluate the practicality of the proposed indicators in the SREEM draft developed
in Stage 1. Selection criteria included familiarity with rural e-commerce, practical
experience, industry influence, and diverse backgrounds (academia, e-commerce,
government, rural e-commerce services). Unrelated experts were excluded. The
panel comprised three senior academics/researchers, three e-commerce experts,
three government representatives, and one rural e-commerce service expert,
covering all dimensions of the CCREE.

Implementation of the Modified Delphi Questionnaire Process

This study used a three-round expert survey, conducted via email and WeChat
over two months, to refine the SREEM indicators. A semi-structured questionnaire
was developed based on the SREEM draft, allowing experts to select indicators
and suggest additional ones. The questionnaire was sent to ten industry experts,
who provided feedback. In the first round, all ten experts responded, offering
valuable input on the framework, leading to significant revisions. These changes
resulted in the second SREEM draft, with three main indicators, ten sub-indicators,
twenty-six sub-sub-indicators, and thirty-seven detailed indicators. A second
questionnaire, reflecting the updated draft, was sent to the same experts. Their
feedback showed strong approval of the changes, resolving issues like overlap and
redundancy. A third round of surveys was then conducted, with only minor
adjustments suggested. As the third round revealed minimal changes, a fourth
round was unnecessary. The final SREEM, presented in Table 1, includes three
dimensions, eight criteria, twenty-three indicators, and thirty-five variables.

3.2.4 Stage lll: Application of the Assessment Tools

Implementation of AHP

To determine the weight of each indicator in SREEM, the AHP method will be used
for weight surveys at various levels, and MATLAB software will be utilized to
calculate the weight coefficients, resulting in the final assessment tool for
CCREES. This process will be conducted in the upcoming phase of the study. The
study utilizes 72 NRECDP pilot counties in Hunan Province as samples to apply
the SREEM model for assessing CCREEs. Continuous data covering from 2017 to
2021 will be collected across thirty-five variables (organized into four-level
indicators) for each of the seventy-two counties, resulting in a total of 12,600 data
points. All data will be quantitative, sourced from official government departments,
websites, and publicly available research. After data collection, Excel will be used
for cleaning, standardization, index calculation, and statistical analysis, resulting in
CREES assessment results for the seventy-two counties. The sustainability
assessment results will be analysed comprehensively, covering three
perspectives: longitudinal (2017-2021), cross-sectional (72 counties), and same-
level indicators (total, first-level, second-level, and third-level indicators), providing
a full view of CREES development in Hunan Province. This entire process will be
implemented during the next phase of the study.
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4.0 RESULT AND ANALYSIS
4.1 SREEM Structure

As shown in Table 1, The hierarchical structure is the result of the findings from the
Delphi process used in the study. Through several rounds of questionnaires with the expert
panel, the indicators for SREEM were identified, organized, and classified. As a result of this
process, the final SREEM structure comprises three dimensions, eight criteria, twenty-three
indicators, and thirty-five variables.

411 Robustness (A)

Robustness is evaluated through the organizational structure of CCREE, focusing on
the Survival Rate, Ecosystem Structure Persistence, and Predictability.

e Survival Rate (A1) is measured by the Survival Rate of the Core Population (A11)
evaluated using REPSC.

o Ecosystem Structure Persistence (A2) is assessed through three components:
RETS (A21), RESSS (A22), and RELS (A23), all part of CREPSS.

e Predictability (A3) is evaluated based on the Predictability of the REPSC (A31)
and the E-commerce Industry (A32), assessing the adaptability of CCREE’s core
populations to environmental changes and threats.

4.1.2 Niche Creation (B)

Niche Creation evaluates CCREE’s activity level, focusing on Population Variety (B1)

and Value Creation Capability (B2) for the ecosystem.

e Population Variety (B1) is measured through factors like Emerging Online
Merchants (B111), Provincial-Level Leading Enterprises (B112), Farmers'
Cooperatives (B113), Family Farms (B114), and other agricultural operators.

e Value Creation (B2) includes the value of Agricultural Products Sold to Cities
(B21) (Duan et al., 2024) and the value of Industrial Products Sold to Rural Areas
(B22).

4.1.3 Endogenous Development Capacity (C)

This dimension focuses on CCREE’s alignment with digital rural development and
high-quality rural revitalization goals. It draws on indicators from the NRECDP performance
evaluation tool and the County Digital Rural Index (Guo & Chen, 2022). The capacity is
evaluated through three key areas:

e Rural E-commerce Infrastructure (C1) includes indicators such as County Rural

Digital Infrastructure (C11), Public Warehousing and Distribution Facilities (C12),
and Cold Chain Logistics for Agricultural Products (C13) (ZJU, 2021).

e Prosperous Industry (C2) is driven by consumer demand for quality agricultural
products, assessed through Characteristic Agricultural Products (C21),
Agricultural Product Brands (C22), Geographical Indication Products (C23),
Industrial Base (C24), E-commerce Industry Clustering (C25), and Digital
Production (C26).

e Rural E-commerce Service Ability (C3) is measured through indicators from the
County Digital Rural Index, including Digital Consumption Service (C31), Digital
Life Service (C32), Digital Marketing Service (C33), Supply Chain Service (C34),
and Digital Financial Services (C35).
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Table 1. The SREEM Index System

First level Second level | Third level indicators Fourth level indicator
indicators indicators
. A111 Put into Use REPSC
A1 Survival A11 Survival Rate of Core Populations
Rate P A112 Annual Incubating Enterprise Network for Business Management
A21 Persistence of Rural E-commerce A211 Annual Investment in Rural E-commerce Training (10,000 ¥)
Training System (RETS)
A221 Village-level E-commerce Service Site Coverage (%)
A2 A22 Persistence of Rural E-commerce Service : : _
Persistence of | Sites System (RESSS) A222 The Proportion of Sustainable Operation Sites in the Total
Ecosystem Village Sites in the County (%)
A Robustness | Structure A231 The Coverage Rate of the Village-level Logistics Sites (%)
A23 Persistence of Rural E-commerce
Logistics System) (RELS ) A232 Unified Warehouse Co-allocation Logistics Enterprises from
County to Village
A31 Predictability of (Rural E-commerce Public | /211 Annual Investment Amount (10,000 ¥)
Service Centre ) REPSC A312 Continuously Operated by Professional Third-party Enterprise
A3

Predictability

A32 Predictability of the E-commerce Industry

A321 Annual Government Support for the E-commerce Industry

(10,000 ¥)

A322 Number of Annual Training for E-commerce Practitioners

(person-time)

B111 Total Number of New Online Merchants (per 10,000 people)

B112 Number of Leading Enterprises above the Provincial Level

B1 Variety B11 Key Population Variety (per 10,000 people) _
B Niche B113 Farmers' Cooperatives (per 10,000 people)
Creation B114 Family Farm (per 10,000 people)
B21 Value Creation of Agricultural Products B211 Cumulative Number of Individual Agricultural Products Added
B2 Value Sold to the City
Creation B22 Value Creation of Industrial Products Sold | B221 Number of Packages Received
to the Rural
C Endogenous | C1 Rural E- C11 County Rural Digital Infrastructure C111 Digital Infrastructure Index
Development | commerce C12 Rural E-commerce Public Warehousing
Capacity Infrastructure | and Distribution Facilities

C121 Local Green Warehouses Used to Store Agricultural Produce
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First level
indicators

Second level
indicators

Third level indicators

Fourth level indicator

C13 Cold Chain Logistics Facilities for
Agricultural Products Preservation

C131 Agricultural Product Supply Chain Cold Chain Logistics
Construction Project Award (10,000 ¥)

C2 Prosperous
Industry

C21 Characteristic Agricultural Products

C211 Hometown of Chinese Specialties

C212 SC License

C22 Characteristic Agricultural Product Brand

C221 Number of “Two Products”

C23 Geographical Indication Product

C231 Geographical Indications

C24 Characteristic Industrial Base

C241 National OVOP Demonstration Villages and Towns

C242 National Rural Characteristic Industry 100-million-yuan (¥) town
(township)

C243 National Rural Characteristic Industry 100-million-yuan (¥)

C25 E-commerce Industry Agglomeration

C251 Live Streaming Base

C252 E-commerce Industrial Park

C26 Digital Production

C261 Digital Production Index

C3 Rural E-
commerce
Serviceability

C31 Digital Consumption Service

C311 Digital Consumption Index

C32 Digital Life Service

C321 Digital Life Services Index

C33 Digital Marketing Service

C331 Digital Marketing Index

C34 Supply Chain Service

C341 Digital Supply Chain Index

C35 Digital Financial Services

C351 Digital Financial Index
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4.2 Determining Weights of All-level Indicators in the SREEM

4.2.1 Constructing the Pairwise Comparison Judgment Matrix

Saaty's scale and expert surveys were utilized to construct pairwise comparison
judgment matrices. During matrix construction, indicator weights, and qualitative assignments
were derived from expert input. The judgment matrices were developed based on the
hierarchical structure of the SREEM. The same ten experts involved in the Modified Delphi
method were invited to participate in the survey, rating the importance of each indicator within
the SREEM. The expert survey was administered through the questionnaire Star platform
(https://www.wijx.cn/vm/OtT3WYe.aspx). Using the relative scores provided by the experts for
each indicator, a synthetic judgment matrix was generated for each level by applying the
geometric mean aggregation method. This approach effectively synthesized expert opinions.
The eigenvectors and eigenvalues for each judgment matrix were calculated using MATLAB's
geometric mean method.

The goal layer matrix is denoted as A®=(a;)* for k= 1, 2...,10. To obtain the pairwise
comparison matrix A=(a;), first compute the geometric mean of (a;)* using the following formula

(Eq. (1)).

S
k
a; = T (@)
k=1

(1)

where A« represents the weighting factor assigned to the k-th expert.

4.2.2 Calculating the Weight of Each Index

In this study, the judgment matrix is solved using MATLAB software to compute its
eigenvectors and eigenvalues. Each column of the judgment matrix A is normalized as shown
in Eq. (2).

aij .
* _
a; = —=n——— fori,j=1,2,...,n.

22:1 Ak
(2)

Subsequently, the row-wise summation is performed, denoted in Eq. (3).

n
. *
Wif E ai]-.
Jj=1

(3)

To obtain the weight vector W, normalize W as follows (Eq. (4))

Wi

Wi= =7
ZjL:IVVJ'

fori,j=1,2,...,n.

(4)
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Next, calculate the maximum eigenvalue Amax using the formula (Eq. 5)

"L (AW);
>\max = ZI: (TLVVl) )

()

Where (AW);represents the i-th component of the matrix-vector product AW. The relationship
AW= AnaxW is then satisfied (Khan et al., 2022).

4.2.3 Calculation of Combined Weights and Consistency Check for Each Layer

To determine the aggregated weights of elements within a given tier relative to the
overall objective and their interdependencies with elements in the preceding layer, the ranking
outcomes of all elements within the same tier are utilized. This involves calculating the weight
values for the significance of each element in the current tier to the elements in the higher tier.
Simultaneously, a consistency check is performed using the consistency verification method
described earlier. MATLAB software is employed to compute the hierarchical single rankings
and consistency test results, providing the weight coefficients for indicators at each level.

The formula for calculating the weight of the j-th indicator in the second tier relative to
the i-th indicator in the first tier (Ye & Liu, 2023) is as follows:
Wij = I/Vl X bl]
RI = YW x RI;, CR=CI/ RI=CI<0.1

(6)
Here, W! represents the weight of the j-th indicator at the second level to the iii-th
indicator at the first level (Ye & Liu, 2023). Cl denotes the Consistency Index, R/ is the

calculated Random Index (as shown in Table 2), and CR refers to the Consistency Ratio.

Table 2. Random Consistency Index (RI) (Fuyang et al., 2014)

Order of matrix 1 2 3 4 5 6 7
RI 0 0 0.515 0.893 1.119 1.249 1.345

Order of matrix 8 9 10 11 12 13 14
RI 1.420 1.462 1.487 1.516 1.541 1.558 1.580

Due to space limitations, the specific computational procedures are not presented in
this paper. However, Table 3 provides a comprehensive summary of the weight coefficients
for the indicators at each level. This summary marks the culmination of the development
process for the CCREES assessment tool.
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Table 3. Weights of the Indicators in the SREEM

rr:gsl;;f;’fs' SI‘:IZ‘I’:;;‘:;’G' Third-level Indicators Fourth-level Indicator
A 0.4133 A1 0.2062 A11 0.2062 A111 0.1250
A1120.0812
A2 0.1185 A21 0.0359 A2110.0359
A22 0.0188 A221 0.0040
A222 0.0148
A23 0.0639 A2310.0389
A232 0.0250
A3 0.0887 A310.0562 A3110.0265
A312 0.0298
A32 0.0324 A321 0.0221
A322 0.0103
B 0.1629 B10.0984 B110.0984 B111 0.0275
B112 0.0397
B113 0.0203
B114 0.0110
B2 0.0845 B21 0.0689 B211 0.0689
B220.0155 B2210.0155
C 04038 C10.0977 C110.0237 C111 0.0237
C12 0.0414 C121 0.0414
C130.0326 C1310.0326
C20.1949 C21 0.0401 €211 0.0201
€212 0.0201
C22 0.0466 C2210.0466
C23 0.0246 C231 0.0246
C24 0.0334 C2410.0100
C242 0.0126
C2430.0108
C25 0.0379 C2510.0174
C252 0.0206
C26 0.0122 C261 0.0122
C30.1112 C310.0245 C3110.0245
C320.0199 C3210.0199

5.0 SUGGESTION FOR FUTURE RESEARCH

Future research may extend the application of the SREEM Index System to regions beyond
Hunan, facilitating comparative analyses of rural e-commerce ecosystems across various
parts of China. Furthermore, investigating the long-term sustainability and resilience of
CREES under differing socio-economic and environmental conditions could yield critical
insights. Incorporating qualitative methodologies, such as community feedback and case
studies of local enterprises, would further enrich the evaluation process, offering a more
holistic understanding of the effectiveness and adaptability of rural e-commerce ecosystems
in diverse contexts.
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6.0 CONCLUSION

This study introduces the conceptual framework of County-level Rural E-commerce
Ecosystem Sustainability (CCREES) and develops an associated assessment tool, the
Sustainability of Rural E-commerce Ecosystem Model (SREEM). The CCREE is defined as
the rural e-commerce ecosystem established through government-led initiatives in China,
specifically, the National Rural E-commerce Comprehensive Demonstration Project
(NRECDP), organized under the County-level Rural E-commerce Public Service System
(CREPSS) framework. CREPSS comprises six modules: the Rural E-commerce Public
Service Centre (REPSC), Rural E-commerce Training System (RETS), Rural E-commerce
Service Sites System (RESSS), Rural E-commerce Logistics Service Sites (RELS), Rural E-
commerce Marketing System (REMS), and Agricultural Products E-commerce Supply Chain
Management System (APESCMS).

The NRECDP focuses on nurturing the county-level rural e-commerce ecosystem by
facilitating the circulation of downstream industrial products and providing services for
agricultural products. Its objectives include cultivating endogenous development capabilities,
fostering population aggregation, enhancing niche creation, promoting high-quality
development, and achieving rural revitalization goals. CCREES embodies the ideal state of
the CCREE, characterized by a stable organizational structure, an active ecological
population, strong value creation capabilities, comprehensive e-commerce infrastructure, a
thriving industry, robust service capabilities, efficient product circulation, and resilience to
environmental changes.

SREEM is developed based on six fundamental principles and refined through Modified
Delphi research involving ten authoritative experts. The resulting framework consists of three
primary indicators, eight secondary indicators, twenty-three tertiary indicators, and thirty-five
quaternary indicators. Using the AHP method, the same experts conducted a weight survey
to determine the final weight coefficients for each indicator in SREEM.

This study contributes to the academic field by establishing a theoretical framework and
an assessment tool for CCREES, thereby enhancing our understanding of the developmental
dynamics of exogenous rural e-commerce ecosystems. Additionally, it facilitates practical
applications by evaluating CCREES, providing insights for the advancement of rural e-
commerce, and fostering rural revitalization through enhanced robustness, niche creation, and
the augmentation of endogenous development capabilities.

CO-AUTHOR CONTRIBUTION

The authors declare that there are no conflicts of interest regarding this article. Author 1
conducted the fieldwork, compiled the literature review, provided the data, and performed the
statistical analysis. Author 2 was responsible for writing the entire manuscript. Author 3
interpreted the results.

ACKNOWLEDGEMENTS

This research was supported by the Hunan Provincial Natural Science Foundation Joint Fund
in 2023 [Grant No. 2772]

369



INSIGHT Journal
Volume 11, Issue 2, September 2024

REFERENCES

Bisheng, Z. (2018). A Study on the Performance Evaluation of Government

Chenghao, L. (2019). Rural revitalization: A study on the dilemma and countermeasures
between the energization from e-commerce and external supply of local government.
Journal of Northwest A&F University (Social Science Edition), 19(04), 122-130.

Costanza, R., & Mageau, M. (1999). What is a healthy ecosystem? Aquatic ecology, 33(1),
105-115.

Creswell, J. W., Clark, V. L. P., Gutmann, M. L., & Hanson, W. E. (2003). Advanced Mixed.
Handbook of mixed methods in social & behavioral research, 209.

Cui, M., Pan, S. L., Newell, S., & Cui, L. (2017). Strategy, resource orchestration, and e-
commerce enabled social innovation in Rural China. The Journal of Strategic
Information Systems, 26(1), 3-21.

Denscombe, M. (2017). EBOOK: The good research guide: For small-scale social research
projects. McGraw-Hill Education .

Digital Village Project Team. (2020). The measurement of the "Digital Rural Index" across
1,880 counties in China.

Do-Hyun, H., & Yang, T. (2019). The Experience and Revelation from the Saemaeul
Movement in South Korea. Journal of Nanjing Agricultural University (Social Sciences
Edition), 19(04), 20-27+156.

Forman, E. H., & Gass, S. |. (2001). The analytic hierarchy process—an exposition.
Operations research, 49(4), 469-486.

Governance in China's High-tech Zones [Doctoral, Huazhong University of Science &
Technology].

Hammersley, M. (1997). Qualitative data archiving: some reflections on its prospects and
problems. Sociology, 31(1), 131-142.

Hongtao, T., & Shengnan, L. (2020). Research on the mechanism of digital economy
empowering High-quality rural economy. Science and Technology Think Tank, (9), 13-
18

Hsu, P. F., & Lin, F. L. (2013). Developing a decision model for brand naming using the Delphi
method and analytic hierarchy process. Asia Pacific Journal of Marketing and Logistics,
25(2), 187-199.

lansiti, M., & Levien, R. (2002a). Keystones and dominators: Framing the operational
dynamics of business ecosystems. The operational dynamics of business ecosystems,
3-19.

Jha, S. K., Pinsonneault, A., & Dubé, L. (2016). The evolution of an ICT platform-enabled
ecosystem for poverty alleviation. MIS Quarterly, 40(2), 431-446.

Jiang, Y., Shi, W., & Sun, J. (2013). The Research of health assessment of e-business
ecosystem. WHICEB,

Khan, M. R., Alam, M. J., Tabassum, N., & Khan, N. A. (2022). A Systematic review of the
Delphi—-AHP method in analyzing challenges to public-sector project procurement and
the supply chain: A developing country’s perspective. Sustainability, 14(21), 14215.

Lai, X., Chen, Y., & Li, J. (2024). The development of the Rural digital infrastructure index,
rural economic digital index, rural governance digital index, and rural life digital index.

Li-yuan, Z., Zhen-Miao, L., & Jun, W. (2020). User perception model of e-business ecosystem.
Information Systems Journal, 38(08), 145-152.

Lihua, H., Hu, G., & Lu, X. (2009). E-business ecosystem and its evolutionary path: The case
of the Alibaba group in China. Pacific Asia Journal of the Association for Information
Systems, 1(4), 3.

Maxwell, J. A. (2008). Designing a qualitative study (Vol. 2). In The SAGE handbook of applied
social research methods.

Mei, Y., & Jiang, Y. (2020). The mechanism between rural e-commerce industry
agglomeration and regional economic development in the context of rural revitalization:
A multi-case study based on the life cycle theory of industrial clusters. Chin. Rural Econ,
6, 56-74.

370



INSIGHT Journal
Volume 11, Issue 2, September 2024

Ming, S. (2018). Rural revitalization and rural e-commerce development. Chemical Industry
Press.

Moore, J. F. (1993). Predators and prey: a new ecology of competition. Harvard Business
Review, 71(3), 75-86.

Patton, M. Q. (1990). Qualitative evaluation and research methods. SAGE.

Raja Adzrin, R. A, Lau P. P. & Nurul A. A. (2023). Examining ESG disclosure practices and
firm performance in the food and beverages industry: a content analysis approach.
Insight Journal, 10(2), 80-96.

Rossman, G. B., & Wilson, B. L. (1985). Numbers and words: Combining quantitative and
qualitative methods in a single large-scale evaluation study. Evaluation Review, 9(5),
627-643.

Sheng, W., & Zhongbing, D. (2015). The Agricultural products electric commercial ecological
system:A Theoretical researching framework.China Rural Observation, (4), 39-48.
Tashakkori, A., & Teddlie, C. (1998). Mixed methodology: Combining qualitative and

quantitative approaches (Vol. 46). Sage.

Vaidya, O. S., & Kumar, S. (2006). Analytic hierarchy process: An overview of applications.
European Journal of Operational Research, 169(1), 1-29.

Wan Nur A. W. W. N, Rahimah M. N & Syahrul A. A. (2023). Board’s impact on the firms’
strategic change. Insight Journal, 10(2), 174 — 184.

Yang, J., Xu, C., Fang, Z., & Shi, Y. (2022). Spatial distribution characteristics and driving
factors of rural revitalization model villages in the Yangtze River Delta. Land, 11(11),
1935.

Yuehuan, T., Yang, Q. Li, Q.,, & Zhu, B. (2020). The development of e-commerce and the
increase of farmers’ income: An examination based on the policies of e-commerce in
rural areas. Chinese Rural Economy, (6), 75-94.

Yueju, W. (2020). Multi-scale assessment of sustainable well-being in China [Doctoral
dissertation, Lanzhou University].

Zang, Y., Hu, S., Zhou, B.-b., Lv, L., & Sui, X. (2023). Entrepreneurship and the formation
mechanism of Taobao Villages: Implications for sustainable development in rural areas.
Journal of Rural Studies, 100.

Zang, Y., Hu, S., Zhou, B.-b., Lv, L., & Sui, X. (2023). Entrepreneurship and the formation
mechanism of Taobao Villages: Implications for sustainable development in rural areas.
Journal of Rural Studies, 100.

Zhaoying, N., & Yihuan, W. (2022). The supply dilemma and innovation path of rural E-
commerce system. Research of Agricultural Modernization, 43(01), 59-68.

371



