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What is already known on this
topic?

Traditional intangible cultural her-
itage (ICH) faces significant pres-
ervation challenges amid modern
social transformation.

Productive protection is a key
mechanism to transform ICH skills
into cultural products.

SWOT-AHP frameworks are widely
accepted tools for strategic evalua-
tion in traditional industries.
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ABSTRACT

Bamboo weaving, as a unique form of natural resource utilization and cultural exploration, is intricately linked to the live-
lihoods of millions worldwide. Qingshen bamboo weaving, recognized as national intangible cultural heritage in China,
is the sole bamboo weaving-themed base among the latest batch of 99 national productive protection demonstration
bases. This study employs a hybrid SWOT-AHP framework to empirically analyze the sustainable development pathway
of the Qingshen Bamboo Weaving Base, identifying 18 key factors and calculating their relative importance through
hierarchical judgment matrices. The findings reveal three primary conclusions. First, the base exhibits a predominant
Strength-Opportunity (SO) strategic orientation: internal strengths (S'=1.0012) and external opportunities (O'=0.9530)
substantially outweigh weaknesses (W'=-0.4859) and threats (T'=-0.5112), with strategic centroid P.(0.1288, 0.1105)
situated in the first quadrant ((oid P(0.1288, 0.1105)) favorable window for growth-oriented strategy. Second, critical
success factors exhibit significant divergence: national policy support (O,) and strategic educational partnerships (Os)
emerge as paramount external drivers, while local employment enhancement and rural revitalization (S,) constitute
the most significant internal strength; conversely, inadequate product design capabilities (W.) and intensified market
competition (T,) represent pressing constraints, revealing a systemic deficiency in translating cultural heritage into
market competitiveness. Third, sustainable development necessitates a multidimensional integrated approach—a stra-
tegic transition from a resource-dependent model toward a design-driven, brand-oriented industrial ecosystem that
synergizes policy support, design innovation, digital empowerment, and community engagement. This study provides
valuable insights for preserving and sustainably developing intangible cultural heritage, offering a replicable analytical
framewaork for similar cultural heritage bases worldwide.

Keywords: National Intangible Cultural Heritage Production Protection Demonstration Bases, sustainable develop-
ment, SWOT-AHP analysis

Introduction

Intangible cultural heritage refers to human practices that are transmitted from generation to generation,
encompassing oral traditions, performing arts, social customs, rituals, festivals, knowledge and practices, and
skills related to the natural environment (as defined by UNESCO) (UNESCO, 2003; Melis & Chambers, 2021).
Intangible cultural heritage represents a treasure of human civilization, embodying diverse traditional expres-
sions, knowledge, and practices and serves as a repository of cultural wisdom and spiritual treasures passed
through generations (Zhang et al,, 2024). It plays a crucial role in maintaining community identity and social
continuity while promoting cultural diversity (Lenzerini, 2011). The cultural exchanges and conflicts arising
from the accelerated development of globalization pose unprecedented challenges and threats to intangible
cultural heritage worldwide (Farah & Tremolada, 2015). Many traditional cultural heritages are significantly
impacted, with some facing the risk of extinction (Dimitropoulos et al, 2018). In this context, the urgent
question of how to protect, inherit, and effectively utilize these invaluable cultural resources has emerged as
a critical issue that requires immediate attention globally (Xiang, 2011). Scholars worldwide have conducted
in-depth research on intangible cultural heritage from various perspectives and levels, exploring its con-
notations, means of inheritance, social significance, protection strategies, and other related issues (Miyata,
2013). Through field investigations, literature analyses, interdisciplinary research, and other methodologies,
researchers have gradually elucidated the importance and role of intangible cultural heritage in human soci-
ety, proposing a series of feasible protection and inheritance programs (Monova-Zheleva et al., 2020).
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What this study adds on this
topic?

Provides a micro-empirical analysis
of China's only national-level bam-
boo-weaving productive protec-
tion base.

Enhances the SWOT-AHP frame-
work by introducing factor inten-
sity scoring and a strategic centroid
model.

Proposes a multidimensional path-
way integrating productive protec-
tion, rural revitalization, and green
low-carbon goals.
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Productive protection is one of the primary methods for safeguarding intangible cultural heritage in China
(Kong & Hong, 2020). This approach involves transforming intangible cultural heritage and its resources
into cultural products within production practices, with a focus on maintaining the authenticity, integrity,
and inheritance of intangible cultural heritage (Zhu, 2013). This is achieved through the effective inheri-
tance of intangible cultural heritage skills via production, circulation, sales, and other means (Ge et al,, 2022).
Currently, this protection method is applied primarily in the realms of traditional arts and skills. In March
2024, the Ministry of Culture and Tourism (MCT) identified a total of 99 enterprises and units as the “National
Intangible Cultural Heritage Productive Protection Demonstration Bases 2023-2025" (MCT, 2024). These
bases serve not only as practical platforms for the protection of intangible cultural heritage but also as
vital vehicles for promoting the development of cultural industries and revitalizing local economies. Among
these bases, the sole one themed around bamboo weaving is “Sichuan Qingshen County Yunhua Bamboo
Travel Co,, Ltd" (hereinafter referred to as the Qingshen Bamboo Weaving Base or the Base) (MCT, 2024),
which serves as a typical case study for this research. As a key base for the production, education, and
research of bamboo weaving, the Qingshen Bamboo Weaving Base has played an active and unique role
in promoting the development of intangible cultural heritage, fostering rural revitalization, and advancing
the bamboo industry. The Qingshen Bamboo Weaving Base has significantly contributed to social educa-
tion in production and research by showcasing traditional techniques and enhancing the capacity to utilize
natural resources. Furthermore, it facilitates the formation of specific brands and promotes synergistic effects
among different value chains within the bamboo industry, thereby achieving sustainable development.

Bamboo is a widely distributed plant that is primarily found in the tropical and subtropical regions of Asia,
Africa, and the Americas and covers an area of more than 50 million hectares (Mitch et al, 2010). Owing to
its rapid growth, renewability, accessibility, and low cost, bamboo has become an essential resource for pro-
duction and daily living in bamboo-rich areas (Dlamini et al., 2022). Bamboo weaving plays a significant role
in the daily lives of people, particularly those residing in bamboo regions. It not only provides practical daily
necessities such as baskets, barrels, tables, and chairs but also contributes to environmental protection, cul-
tural inheritance, and economic development (Cai et al., 2024). The technical proficiency of bamboo weav-
ing varies globally according to region, culture, and historical context; however, many regions possess rich
traditions and skills in bamboo weaving (Chen et al,, 2023). For example, bamboo weaving, with its exten-
sive historical lineage, is recognized as one of the representative items on the national intangible cultural
heritage list of China (MCT, 2025); Japanese bamboo weaving is characterized by meticulous and exquisite
techniques and is often closely associated with traditional cultural practices such as tea ceremonies and
flower arrangements (Tomita & Tomita, 1982). Numerous countries and regions, including Vietnam, Thailand,
and the Philippines in Southeast Asia; Cameroon, Ghana, and Nigeria in Africa; and Colombia, Mexico, and
Brazil in Latin America, also have rich bamboo-weaving traditions. The bamboo-weaving products from
these regions often exhibit vibrant colors and diverse forms, reflecting local culture and lifestyles (Zhu, 2020).

In recent years, scholars have conducted extensive research focusing on three core directions: the produc-
tive protection of intangible cultural heritage (ICH), the development of the bamboo-weaving industry,
and ICH sustainable development strategies. In terms of the productive protection of ICH, this approach
entails transforming ICH resources into cultural products through production, circulation, sales, and other
links, adhering to the principles of authenticity, integrity, and inheritability while promoting the effective
inheritance of ICH techniques (Song et al,, 2025). Regarding the development and cultural protection of
the bamboo weaving industry, research has gradually shifted toward cross-border integration and technical
innovation. For instance, the application of Al-assisted platforms and smart contracts has been explored to
construct self-organizing cultural-ecological systems, fostering localized knowledge networks and intergen-
erational cooperation for intangible cultural heritage (Zhao et al,, 2026). In terms of sustainable development
strategies, the collaborative synergy between government, industry, academia, research, and users plays
a pivotal role in cultural inheritance. Concurrently, the empowerment of traditional techniques through
emerging technologies has become a key focal point; for instance, Jiang (2025) demonstrated that virtual
reality (VR) experience systems effectively enhance the market sustainability of bamboo weaving products
by fostering immersive consumer engagement and digital value co-creation. Additionally, the SWOT-AHP
method has been widely applied in strategic analysis of traditional industries (Chen et al., 2025), offering a
quantitative basis for evaluating the competitive position of cultural heritage.

However, a comprehensive review of existing achievements reveals three core research gaps in the field: first,
most existing studies focus on macro-policy and theoretical discussions of ICH protection, with relatively few
micro-empirical studies on national-level productive protection demonstration bases. In particular, there is
a lack of specialized research targeting the only national-level bamboo weaving-themed base, resulting in
insufficient case relevance. Second, the application of the SWOT-AHP method in the bamboo weaving and
ICH fields mostly remains at the level of qualitative description or single weight calculation, rarely incorpo-
rating quantitative scoring of factor intensity and strategic positioning models for in-depth analysis, which
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limits the analytical depth of the method. Third, existing research fails to
systematically integrate and analyze productive protection, green low-
carbon development, rural revitalization, and ICH inheritance, leading
to inadequate comprehensiveness of research perspectives.

Building on over a decade of practical engagement in bamboo weav-
ing ICH conservation, the research team has accumulated extensive
hands-on experience through close collaboration with inheritors, forest
farmers, and base operation teams. In addition to this practical founda-
tion, the authors have conducted multiple bamboo-weaving-related
research projects, yielding substantial academic outputs, including
several published books and numerous papers. Leveraging this inter-
disciplinary expertise spanning bamboo weaving ICH protection, for-
est farmers' livelihoods, and rural revitalization, this study addresses the
identified gaps. Focusing on the unique needs of China’s only national-
level bamboo weaving-themed productive protection demonstration
base, the authors employ the SWOT-AHP method to construct a com-
prehensive evaluation framework, aiming to provide scientific support
and practical paths for its sustainable development.

The marginal contributions of this study are mainly reflected in three
aspects: (1) Innovation in research object: conducting micro-empirical
research with the Qingshen Bamboo Weaving Base—the only national-
level productive protection demonstration base themed on bamboo
weaving—as the case, filling the gap in specialized research on typical
bamboo weaving ICH bases and enhancing case representativeness
and practical relevance. (2) Innovation in research method: on the basis
of the SWOT-AHP combined model, introducing quantitative scoring
of factor intensity and the strategic quadrilateral centroid positioning
model. By quantifying the intensity of factor impacts and calculating
strategic coordinates to clarify the development quadrant, this study
significantly improves the scientific rigor and accuracy of strategic eval-
uation compared with traditional single SWOT analysis. (3) Innovation
in research perspective: Conducting multi-dimensional integrated
analysis of productive protection, rural revitalization, ICH inheritance,
and green low-carbon development, breaking through the limitation
of single-dimensional focus in previous studies. It not only aligns with
the strategic orientation of the carbon peaking and carbon neutrality
goals and rural revitalization but also provides a more comprehensive
sustainable development idea for similar bases.

Material and Methods

Study Area

As the research site, the base is situated in Qingshen County, Meishan
city, Sichuan Province, in the southwestern region of China. This locale is
renowned for its bountiful natural resources and deep-seated historical
and cultural legacy of bamboo utilization (Figure 1). The region’s varied
ecological conditions have fostered a rich tapestry of biodiversity and
a wealth of bamboo resources (Wu et al., 2020). Moreover, the weav-
ing of Qingshen bamboo, recognized as a national intangible cultural
heritage, represents a traditional folk craft imbued with distinct local
characteristics and enjoys widespread popularity (Meng et al,, 2022).

The base, encompassing an area of 10 hectares, stands as the sole bam-
boo weaving facility within the current cohort of 99 national demon-
stration bases dedicated to the productive conservation of intangible
cultural heritage in China. It is a multifunctional complex that combines
industrial, educational, and research components. Leveraging its stra-
tegic geographical positioning and rich cultural heritage, the base is
dedicated to advancing poverty alleviation initiatives and a sustain-
able green economy. It also aims to enhance community governance,

implement capacity-building programs, and ensure the protection of
natural resources and intangible cultural heritage. These objectives are
pursued through the sustainable utilization and stewardship of bam-
boo-related products.

Research Design
The technical route is as follows (Figure 2):

This study was reviewed and approved by the Ethics Committee
of International Centre for Bamboo and Rattan (approval number:
1632024011; date of approval: 24 October 2024).

This study used DeepSeek to edit grammar during the preparation of
the manuscript. However, all content of the study has been reviewed
and edited by the authors following the use of Al/LLM tools.

SWOT-Analytical Hierarchy Process Analysis Methodology

The SWOT matrix, a classic strategic planning tool initially conceptualized
in the 1960s during discourses at business schools, is designed to identify
internal strengths (S) and weaknesses (W), as well as external opportuni-
ties (O) and threats (T), thereby enabling a comprehensive assessment
of an entity’s competitive position and development potential (Dyson,
2004). This framework has been widely applied in ICH research to explore
sustainable development pathways and in bamboo-related studies,
such as the sustainable utilization of bamboo resources (Potters et al,,
2013) and the development of the bamboo handicraft industry (Peng,
2018). However, most existing studies rely solely on qualitative SWOT
analysis, which cannot quantify factor importance—a critical shortcom-
ing for the Qingshen Bamboo Weaving Base (a system integrating ICH
conservation, rural revitalization, and industrial development), where
clear factor prioritization is needed to avoid subjective strategy-making.

The analytical hierarchy process (AHP) represents a hybrid decision-mak-
ing approach that amalgamates qualitative and quantitative elements to
address complex issues with multifaceted objectives (Saaty, 1990; Fan &
Xue, 2018). This technique leverages the subjective judgments of decision-
makers to ascertain the relative significance of various factors, thereby
assigning weights to each factor within a decision-making framework.
These weights are subsequently utilized to determine the prioritization of
different schemes, making the AHP particularly efficacious for issues that
are not readily solvable through purely quantitative means (Li et al., 2021).

The integration of SWOT-AHP is not arbitrary but driven by the specific
research needs: SWOT ensures comprehensive identification of internal/
external factors, while AHP quantifies their weights to solve qualitative
SWOT's prioritization defect. Notably, few studies have applied this inte-
gration to bamboo weaving ICH bases, filling an application gap and
ensuring that strategies are comprehensive and objective. The integra-
tion of SWOT-AHP analysis in this research endeavors not only to gauge
the current and prospective contributions of the Base to sustainable
development but also to catalyze the high-quality progression of analo-
gous institutions/centers. This is achieved by delineating strategies,
plans, and measures for the sustainable exploitation and stewardship
of bamboo-derived natural resources; by fostering superior practices
for the conservation of intangible cultural heritage; and by fostering a
collective commitment toward the pursuit of sustainable development.

Data Collection
SWOT Factor Generation

In determining the scale of the expert panel, this study adheres to
the methodological principles of the AHP: the method does not rely
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on large-sample statistics but emphasizes the representativeness and
quality of expert judgments (Darko et al, 2019). Therefore, a stratified
sampling approach was adopted, ultimately selecting fifteen experts
with authoritative knowledge and extensive experience in bamboo
weaving, intangible cultural heritage, and related interdisciplinary fields
to form the analysis panel. All participants were informed of the pur-
pose, process, and academic use of this study, and written informed
consent was obtained from each expert prior to data collection. Among
them, eight experts participated via electronic questionnaire, while
seven experts took part in in-depth interviews.

The expert panel (Table 1) was composed as follows: five were
researchers from national research institutions; one was a staff mem-
ber from a provincial intangible cultural heritage protection-related
unit; two were management personnel from national-level bam-
boo weaving training institutions; two were senior craftsmen from
the bamboo weaving training base; and five were researchers from
specialized interdisciplinary fields, including cultural heritage digita-
lization, bamboo material science and engineering, environmental
economics and life cycle assessment, community development and
intangible cultural heritage sociology, and cultural tourism and cre-
ative industry planning.

The panel of experts, all possessing specialized knowledge in bamboo
weaving and related fields, was engaged in the identification of key

factors for the sustainable development of the base. First, the authors
systematically reviewed the literature and drew on commonly used ana-
lytical indicators in relevant studies (Li et al, 2021). The authors then con-
ducted in-depth consultations with experts from multiple disciplinary
backgrounds to collect candidate factors. Based on the principles of sci-
entificity, independence, representativeness, and operability, the authors
screened and refined these candidate factors to ensure their validity
and relevance. Specifically, scientificity was ensured by grounding all
candidate factors in established theories and prior empirical research;
independence was maintained by eliminating overlapping or redun-
dant indicators to avoid duplication; representativeness was achieved
by selecting factors that comprehensively capture the economic, social,
cultural, and environmental dimensions of bamboo weaving base devel-
opment; and operability was addressed by prioritizing factors that can
be measured or assessed using available data or expert judgment. Using
the SWOT analytical framework, the authors finally identified a compre-
hensive set of 18 key factors, which were categorized into strengths,
weaknesses, opportunities, and threats. Each factor was accompanied by
a concise explanation to clarify its connotation and significance (Table 2).

Analytical Hierarchy Process Hierarchical Structure and Pairwise
Comparison Methodology

In alignment with the SWOT analysis pertaining to the sustainable
development of the bamboo weaving base, a hierarchical structure for
the AHP was meticulously constructed. This structure delineates the
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sustainable development of the bamboo weaving base as the objec-
tive layer; encapsulates its strengths, weaknesses, opportunities, and
threats within the criteria layer; and incorporates the 18 identified fac-
tors as the index layer (refer to Figure 3). The aforementioned panel of

fifteen experts was then tasked with conducting pairwise comparisons

Table 1.

Expert Information

NO. Work Experience (years)  Age,years  Sex
1 6 36 F
2 21 47 M
3 22 46 F
4 8 37 M
5 3 36 M
6 16 43 M
7 32 53 F
8 15 33 F
9 25 51 M
10 16 45 M
11 5 38 M
12 8 39 F
13 5 37 F
14 10 41 F
15 15 45 M

Source: Author composition.

among the factors within each layer, utilizing a numerical scale from 1
to 9 to articulate the relative significance of each factor (as presented in
Table 3) (Kahraman, et al, 2007). The experts were instructed to articu-
late their judgments on the basis of their individual expertise and sub-

jective assessments.

Institution Category
Research institution
Research institution
Research institution
Provincial intangible cultural heritage protection-related unit
Research institution
Research institution
Bamboo Weaving Training Base
Bamboo Weaving Training Base
National level bamboo weaving training institution
National level bamboo weaving training institution
Cultural heritage digitalization research institutions
Bamboo material science and engineering laboratories
Environmental economics and life cycle assessment research centers
Community development and intangible cultural heritage sociology scholars

Cultural tourism and creative industry planning agencies

Position/Title
Associate researcher
Researcher
Researcher
Staff
Associate researcher
Associate researcher
Senior Craftsman
Senior Craftsman
Management staff
Management staff
Researcher
Researcher
Researcher
Researcher

Researcher
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Table 2.
Summarized SWOT Factors

Goal SWOT Groups

The Strengths (S)
Sustainability

Development

of the

Qingshen

Bamboo

Weaving Base

Comprehensive infrastructure (S,)

Factors

Distinctive culture and science popularization tourism development model (S,)
Enhancement of employment and livelihood for local villagers, contributing to rural revitalization (S,)
Secured property rights and geographical indications (S,)

Full utilization of abundant local bamboo resources with distinctive characteristics (S.)

Robust training and education system, complemented by an experienced faculty (S,)

Weaknesses
(W)

Imperative to bolster the management and operational team at the Base (W,)

Need for enhanced multilingual publicity and promotional capabilities (W,)

Necessity to elevate the application of high-tech equipment and craftsmanship (W)

Requirement to improve product design and development capabilities (W,)

Opportunities
©

National policy support for the advancement of bamboo weaving as an intangible cultural heritage (O,)

The enduring legacy of bamboo weaving culture, which continues to evolve and be reinvented (O,)

Strategic partnerships with educational institutions to foster bamboo weaving studies, engaging the younger demographic (O,)

The bamboo weaving industry's pivotal role in the green and sustainable economy, aligning with carbon peaking and neutrality

goals (O,)

Threats
(M

Imperative to enhance the promotion and application of network and new media in the digital age (T,)

Intensified market competition due to the swift growth of the bamboo weaving industry in other regions (T,)

The adverse effects of the global economic downturn on the production and sales of bamboo weaving (T,)

The need to elevate public awareness and appreciation of bamboo weaving culture and products (T,)

Source: Author composition.

In the initial entry of Table 4, the pairwise comparison indicates that Factor
A is assigned a relative importance of 9 when juxtaposed with Factor B,
whereas the reciprocal comparison yields a value of 2 for Factor B.This dis-
parity underscores the heightened significance of Factor A in comparison
with Factor B. In the subsequent row, the evaluation reveals that Factors C
and D are deemed to possess equivalent levels of importance. In the third
row, Factor E has a relative importance of 3 when contrasted with Factor
F, conversely, the relative importance of Factor F in relation to Factor E is
quantified as 5. Consequently, Factor F is perceived as being of greater
importance, whereas Factor E is deemed to be of lesser importance.

Collection of Objective Operational Data

To complement the limitations of subjective expert judgments and pro-
vide empirical reference for the AHP weights, this study concurrently
collected key operational data from the Qingshen Bamboo Weaving
Base for the years 2022-2024. The data collection was conducted in
2024. To ensure both timeliness and completeness, three consecutive
full years (2022-2024) were selected for trend analysis. The data were
obtained from the base's internal statistical reports, publicly available
information from local cultural and tourism authorities, and annual
work summaries. Based on data availability, the authors matched quan-
titative proxy indicators to as many SWOT factors as possible (the spe-
cific indicators and annual values will be presented in detail in Table 5,
Section 3.1). As an empirical study conducted in 2024, the most recent
complete annual data accessible are precisely those from 2022 to 2024.

Implementing SWOT-Analytical Hierarchy Process
Judgement Matrix

The judgement matrices within the AHP framework are formulated by
conducting a comparative analysis and assigning corresponding values

to the factors within the criterion layer and the index layers. This process
pertains to the dimensions of strengths, weaknesses, opportunities, and
threats, as evaluated by the aforementioned expert scoring methodol-
ogy (alternatively referred to as the expert consultation approach). To
formalize the mathematical structure of this judgment matrix, the judg-
ment matrix is defined via Equation (1) as follows:

1 a/a, a,/ a; a,/ Qs
1 G =0 A
a, / a 1 a/as a4,/ a4
(@3] 1 e oy
A= . . . .= 03/01 03/02 1 03/04
' ' ) a/a  a,/a  ai/as 1
Um arﬂ 1

m
where a, is the relative importance of the i-th indicator for the j-th indi-
cator in that layer. Each expert will form 1 judgment matrix for the cri-
terion layer and 4 judgment matrices for the index layer for S, W, O, and
T, respectively.

Consistency Check

The consistency test is performed on each judgment matrix to check
whether the matrix has serious logical errors. The consistency index
(C1), random consistency index (RI), and consistency ratio (CR) are intro-
duced. Equations (2) and (3) are used to calculate Cland CR, respectively:

C/:M %)
n—1
@

CR=— 3
Al 3)
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SO Strategy

where A is the maximum eigenvalue of this judgment matrix. There is
perfect consistency when the Cl=0 and satisfactory consistency when
the Clis close to 0. The Rl is a fixed value related to n, which can be
obtained by consulting the data (Table 6).

It is generally considered that when CR < 0.1, the degree of incon-
sistency of the matrix is within the tolerance range, and there is sat-
isfactory consistency, passing the consistency test; otherwise, the
judgment matrix should be readjusted. However, to minimize potential
logical inconsistencies, the authors have raised the consistency check
threshold to CR < 0.08 in this study. For any judgment matrix with a CR
exceeding 0.08, the authors have re-consulted the relevant experts to
revise their judgments.

Calculation of the Index Weight

The geometrical mean (W ) of each row of the judgment matrix is cal-
culated via the product square root method. The geometrical mean
of each row is normalized to obtain the eigenvectors (W, ). These two
steps are formalized via Equations (4) and (5):

Definition

Intensity of Importance

1 Equal importance

Moderate importance of one over another

Essential or strong importance

Extreme importance

3
5
7 Very strong importance
9
2

'4'6'8 Intermediate values between the two
adjacent judgments

N
I
—
S
<
I
®
>
x

Wo=—jj=125n )

where W, is the ranking, i.e,, weight, of the i-th factor of the layer derived
from each judgment matrix. The weights for each factor were derived
from each expert judgment matrix, and then average weights for the
same factor were derived from 15 experts' judgment matrices, i.e., the
intragroup weights, which represent the importance of each factor in

The Relative Importance
Of Left-hand Side Factors

The Relative Importance
of Right-hand Side

Factors (1-9) Factors (1-9) Factors
A 9 2 B
C 1 1 D
E 3 5 F

Source: Author composition.

n T2 3 4 5 6 7 8 9
RI 0 0 058 0.90 1.12 1.24 1.32 141 145

Source: Saaty (1990).

Source: Saaty (1977).
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Objective Operational Data Indicators and Annual Values

SWOT Group Factor Indicator 2024 2023 2022 Unit
S S1 Total area of key infrastructure 99 680 66 600 58 500 m’
S2 Science education and study tour visits 63 500 18 000 13500 Person-times
S3 Directly employed villagers from surrounding communities 1240 1160 1060 Persons
Annual per capita income increase for employed villagers 36000 18000 15000 RMB
S4 Number of intellectual property rights (patents, standards, etc.) 45 43 38 Items
S5 Local bamboo consumption 16 000 12 000 13600 m?
S6 Number of certified/ICH inheritor instructors 116 112 108 Persons
Total participants in various bamboo weaving trainings 3800 3500 3100 Persons
W W1 Number of professional management and operational team members 15 13 11 Persons
W2 Number of promotional personnel with foreign language proficiency 8 7 7 Persons
W3 Number of digital design tools or equipment 15 10 9 Units
W4 Number of new products developed 480 408 360 Items
Number of design awards received 16 8 11 Items
@) 01 Amount of government support funds 550 000 380 000 350 000 RMB
02 Number of cultural activities held 80 60 54 Events
03 Number of partner educational institutions 17 15 12 Institutions
04 Estimated annual carbon sequestration from bamboo consumption 43355 24387 24568 tCOe
T T1 Number of new media reports 249 189 160 Teports
Online sales as a percentage of total revenue 40 45 55 %
T2 National market share of bamboo-woven products 8 10 10 %
T3 Overseas order sales revenue 150000000 180000000 250000000 RMB
T4 Awareness of bamboo weaving culture and products 10 15 18 %

Source: Raw data provided by Qingshen Bamboo Weaving Base, compiled and edited by the author.

its layer. The global weight of the index layer factor is its importance
relative to the target layer, which is derived by the product of the intra-
group weight and the intergroup weight of its criterion layer.

Calculation of the SWOT Strategic Quadrilateral

On the basis of the results of the weighting analysis, the total intensi-
ties of strength, weakness, opportunity, and threat (S, W, O, and T') are
derived. These total intensities are calculated via Equations (6)—(9), as
follows:

S=25 =12 N (6)
W=2W, i=1.2; Ny 7)
O=X0 i=12,--- No 8
T=3Ti=12 Ny ©)

In the aforementioned formulae, ng, ny, ny, and ny represent the
aggregate count of factors associated with strengths (S), weaknesses
(W), opportunities (O), and threats (T), respectively. The variables S; , W,
, O;,and T; denote the product of the global weight and the estimated
strength. These constructs, S, W', O’ and T; are utilized to delineate a

strategic quadrilateral. The strategic centroid coordinates P(x,y), the stra-
tegic orientation angle 6, the positive intensity U, the negative intensity
V, and the strategic strength coefficient * are subsequently calculated.
These calculations correspond to Equations (10)—(14), as follows:

P(xy)=P(Zx;/4Zy;/4), where Zx;=S'+W, Zy;=0'+T  (10)

6=arctan(y/x) (0<0<mn) an

U=5*0' (12)

V= WA (13

C=U/U+V) (14)
Results

Trend Analysis Based on Objective Operational Data

This study collected key operational data of the Qingshen Bamboo
Weaving Base from 2022 to 2024, covering 24 quantitative indicators
(Table 5), to assist experts in their judgment and provide a realistic
foundation to supplement subjective assessments. The three-year data
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reveal distinct developmental trends across four dimensions: Strengths,
Weaknesses, Opportunities, and Threats.

Regarding positive development trends, the base’s infrastructure has
been continuously improved, with the total area of key infrastructure
increasing by 70.4% and science education and study tour visits grow-
ing nearly fourfold, significantly enhancing its carrying capacity. The
impact on local development is evident: directly employed villagers
from surrounding communities rose from 1060 to 1240 people, while
their annual per capita income more than doubled to 36 000 RMB. Soft
power construction has progressed steadily, with intellectual property
rights increasing to 45 items, certified/ICH inheritor instructors reaching
116 people, and total participants in various bamboo weaving train-
ings growing to 3800 people. External resource acquisition capabili-
ties have strengthened, with government support funds increasing to
550 000 RMB, cultural activities held reaching 80 events, and partner
educational institutions expanding to 17 institutions. The estimated
annual carbon sequestration from bamboo consumption increased
from approximately 24 400 tCO,e in 2022-2023 t0 43 355 tCO,e in 2024,
reinforcing its contribution to green and low-carbon goals.

In the dimension of challenges, international promotion capacity
building has lagged, with the number of promotional personnel pos-
sessing foreign language proficiency increasing by only one person.
Market expansion presents a complex situation: online sales as a
percentage of total revenue dropped from 55% to 40%, the national
market share of bamboo woven products fell to 8%, overseas order
sales revenue decreased year by year to 150 million RMB, and pub-
lic awareness of bamboo weaving culture and products declined to
10%. These trends suggest that the expansion of brand influence
has not yet been effectively converted into market competitiveness.
Meanwhile, the number of new products developed continued to rise
to 480 items, the number of design awards received grew to 16 items
despite fluctuations, and digital design tools or equipment increased
to 15 units, showing active reinforcement in management and inno-
vation capabilities.

The aforementioned operational data outline the development profile
of the base in recent years, highlighting improvements in hardware
facilities, enhanced local development impact, and increased external
resource acquisition capacity, while also identifying persistent chal-
lenges in international talent reserves and market expansion. These
objective trends provide a traceable quantitative reference for experts
to evaluate the importance of various factors in subsequent stages.

Judgment Matrix Construction and Consistency Check

Utilizing the i-th expert's assessments concerning the relative sig-
nificance of the SWOT dimensions (strengths, weaknesses, opportuni-
ties, and threats), an intergroup judgment matrix was assembled and
subjected to a consistency assessment. All matrix computation and
consistency ratio (CR) calculation were performed via Microsoft Excel
(Microsoft Corporation, USA). The outcomes of this evaluation are delin-
eated in Table 7. Employing a similar methodology, the i-th expert's
evaluations pertaining to the relative significance of each factor within
the SWOT criterion layers were used to construct four intragroup judg-
ment matrices. Four consistency assessments were subsequently
executed (as detailed in Appendix 1, Appendix 2, Appendix 3, and
Appendix 4). The findings indicate that, with a consistency ratio (CR)
value of less than 0.1, all 50 judgment matrices successfully met the
consistency criteria, thereby validating the reliability of the data for sub-
sequent analysis.

Hierarchical Single-Factor Prioritization as Reflected in Weight
Distributions

The hierarchical arrangement of single factors is depicted through the
weight assigned to each factor's importance within a given layer rela-
tive to the factor in the immediately superior layer, as derived from the
judgment matrices (refer to Table 8).

The weights of the factors were determined and subsequently ranked
within the inter- and intragroup contexts of strengths (S), weak-
nesses (W), opportunities (O), and threats (T), as delineated in Table 9.
Additionally, the global weight ranking for each factor in relation to the
overarching goal was computed. This ranking information was then
graphically represented for enhanced clarity and analysis (see Figure 4).

The analysis indicates that the impacts of various index-layer factors on
SWOT dimensions differ significantly. For strengths, enhancing villagers'
employment and livelihood and contributing to rural revitalization (S,)
represents the most important advantage for the sustainable develop-
ment of the Qingshen Bamboo Weaving Base. Complete infrastructure
(S,) provides fundamental supporting conditions.

Regarding weaknesses, the most critical constraint is the need
to improve product design and development capabilities (W,).
Strengthening the management and operational team (W,) also repre-
sents a notable shortfall that limits long-term development.

For opportunities, national policy support for intangible cultural heri-
tage development (O,) and strategic partnerships with educational
institutions to foster bamboo weaving studies and engage the younger
demographic (O.) serve as the most prominent external driving forces.
Meanwhile, major threats include insufficient promotion and applica-
tion of digital networks and new media (T,) and intensified market
competition from rapid industry growth in other regions (T,), both of
which require targeted responses to ensure sustainable development.

Analysis of the Intensity of Group and Factor Influences

A quantitative assessment of the 18 factors within the index layer was
conducted by a panel of experts, with each factor receiving a score
that reflects its relative significance. The scoring criteria ranged from —4
to 4, with the following values: —4, =3, =2, -1, 0, 1, 2, 3, and 4. Factors
indicative of strengths and opportunities were allocated positive scores,
whereas those signifying weaknesses and threats received negative
scores. The impact intensity of a factor is directly proportional to the
magnitude of the absolute value of its assigned score (see Table 10).
The composite scores for the factors, as determined by the analysis, are
hierarchically ranked in the following order: S'=1.0012 > O'=0.9530 >
W'=-04859 >T'=-0.5112.

SWOT Strategic Quadrilateral

The four-quadrant coordinate system, with axes defined by the vari-
ables of advantage, disadvantage, opportunity, and threat, was utilized
to plot the respective intensities of these factors. These intensities were
then sequentially connected within the coordinate system to delineate
a strategic quadrilateral, as depicted in Figure 5. The centroid of this stra-
tegic quadrilateral, denoted as P(x, y), was calculated to be at the coor-
dinates (0.1288, 0.1105), with the azimuth angle of the strategy type,
denoted as 6, being 40.61 degrees.

Following the determination of the centroid coordinate P for the stra-
tegic quadrilateral, an analysis of the strategic strength coefficient is
instrumental in ascertaining the entity's developmental strategy. The
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Expert No. Judgement Matrix A cl CR Consistency

max

L 1 7/3 7/2 3/2] 4.0378 0.0126 0.0140 Approved

377 1 a/5 /2
2/7 5/4 1 3/7
2/3 2 7/3 1

1

2 T1 9/5 6/5 1] 41851 00617 0.0686 approved

s/9 1 7/5 3/5
5/6 5/7 1 5/3
15/3 3/5 1

’ o3 1 7/5] 40079 0.0026 0.0029 Approved

/3 1 1/3 3/5
1 3 T 9/5

4 1 9/5 9/7 3] 4.0656 0.0219 0.0243 Approved
5/9 1 3/7 1

/3 1 5/7 1

5 M 6/5 3/7 2/7] 4.1246 0.0415 0.0461 Approved
5/6 1 /3 1/9

6 M 3/7 1/4 1/9] 4.0274 0.0091 0.0101 Approved
7/3 1 2/3 3/7

4 3/2 1 2/3
9 7/3 3/2 1

7 1 977 9/7 9/7] 4.0142 0.0047 0.0053 Approved

7/9 1 5/7 1
7/9 7/5 1 1

8 [ 1 9/7 9/7 9/5] 40142 00047 00053 Approved
7/9 1 5/7 1

7/9 7/5 1 7/5
5/9 1 5/7 1

9 [ 5/6 5/4 3/5] 4.0030 0.0010 0.0011 Approved

6/5 1 7/5 5/7
4/5 5/7 1 3/7
5/3 7/5 7/3 1

(continued)

10



Su et al. ICH BASES: SWOT-AHP FOR QINGSHEN BAMBOO WEAVING
Forestist 2026: 76: 1-16

Table 7.
Intergroup Judgement Matrix and Consistency Check (Continued)

Expert No. Judgement Matrix
10 1 3 2 8/5
/3 1 3/5 1
AWO =
172 5/3 1 2
5/8 1 12 1|
1 1 5/3 5/9 7/4
3/5 1 1/3 1
A=
9/5 3 1 3
4/7 1 /3 1|
12 (1 9/7 2 3]
7/9 1 7/5 7/3
AWZ -
/2 5/7 1 5/3
1/3 3/7 3/5 1 |
13 1 7/5 5/3 7]
5/7 1 2 5
Az =
3/5 1/2 1 7/2
177 /5 2/7 1 |
14 1 3 3/5 3
/3 1 1/5 1
“7l5/3 5 1 572
/3 1 2/5 1
15 1 1/2 5/7 5/7
2 1 5/3 5/7
A=

7/5 3/5 1 1
7/5 7/5 1 1

Source: Author composition.

strategic positive strength is quantified as U=0.9541, the strategic
negative strength is V=0.2484, and the strategic strength coefficient is
p=0.7934. The coefficient p, which varies between 0 and 1, indicates
the intensity of strategy implementation, with higher values suggesting
greater intensity. The location of p(0.1288, 0.1105) in the first quadrant
(refer to Figure 5) indicates that the bamboo weaving base possesses
significant advantages and presents notable external opportunities.

Discussion

Applicability of SWOT-AHP and Comparison with Existing
Research

The implementation of the hybrid SWOT-AHP model in this study pro-
vides a robust quantitative framework for assessing the sustainability of
the bamboo weaving base, effectively bridging the gap between quali-
tative observation and strategic prioritization. As emphasized by Darko
et al. (2019), the scientific rigor of AHP lies in its ability to systematize
expert judgments while ensuring logical consistency through con-
sistency ratios. This methodological approach aligns with the work of

Ao @ CR Consistency
4.0811 0.0270 0.0300 Approved
4.0003 0.0001 0.0001 Approved
4.0324 0.0108 0.0120 Approved
4.0261 0.0087 0.0097 Approved
4.0606 0.0202 0.0224 Approved
4.0773 0.0258 0.0286 Approved
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Kafle et al. (2023) in the timber bamboo sector of Nepal, where weight
distribution was utilized to pinpoint commercialization breakthroughs
in traditional resource industries. However, this study extends the exist-
ing literature by integrating “ICH attributes” as a core driver, forming an
insightful dialogue with modern research on digital supply ecosystems
(Sharma et al., 2024). While traditional supply chain studies often focus
on raw material resilience, this research demonstrates that a compre-
hensive framework synchronizing policy support with digital infrastruc-
ture is required to transform a cultural craft into a sustainable industrial
system capable of countering global market shocks.

Analysis of Critical Strategic Factors and Resource Synergy

The comprehensive ranking of the 18 factors reveals that the
Qingshen base is currently in an “‘opportunity-driven” growth phase,
with Opportunity factors (O factors) occupying the top four positions
globally. O, (National policy support) and O, (Strategic partnerships)
emerge as the paramount drivers, indicating that China’s top-down
policy inclination and academia-industry synergy are the most sig-
nificant impetuses. This external favorability is synergized by internal



Su et al. ICH BASES: SWOT-AHP FOR QINGSHEN BAMBOO WEAVING

Forestist 2026: 76: 1-16

‘uonsodwod 10yiny :92I1n0g

61E0 ¥S0€°0 16170 9CT0 06610 L¥0€0 ¥6£0 €80C°0 60C0 £991°0 8¢rL0 610 EVSL0 9SC0 960 vL
€C6C0 S60C0 GS6C0 €59C0 981€0 9S8C0 68910 L1620 96£C0 95500 S0€0 €620 LTVC0 L6L0 €9¢10 €l
1£TT0 9€61°0 SS6C0 65820 9€5C0 8€C0 66110 L1620 9¢6C0 8//T0 19210 6/9C0 14930 1.0 LL1Y0 4n
71910 S16C0 86810 9¢eeo £8¢C0 L0 ¢LLED €80C0 881C0 S0 9L£0 6170 S0SC0 6¢8C0 €90C0 LL
/910 LP/1°0 95870 /90 rLE0 les1o 6/CC0 698C°0 88C0 6L00 €0el’0 650€°0 £60C0 £16T0 8/EL0 0O
61EC0 859810 SCE0 90€€0 7050 61€C0 JAYANC L£SC0 L8YC0 9/C1'0 LZ0¥0 80¥C0 %110 Yaq4) S/8€0 €0
0€L20 ¥0€€0 S671°0 G810 61410 98¢0 L0620 VA4d] Y10 ¥S€C0 S91C0 ¥1cC0 9€LE0 ¥0C0 LS¥C0 4]
08Z€0 £60€0 L6€C0 4224y €00 860€°0 €80¢€°0 idiz4Y /8¥C0 £/550 9rC0 [4340) L/6C0 CLLT0 L6CC0 LO
9/0€0 6€8€°0 7£9¢€°0 866¢°0 S69C0 966C°0 96070 GLEEO 69620 ¥SLE0 CeLC0 S90€0 9.0 680 80C€E0 M
6/C0 95110 200C0 86710 STyl o (4740 88€L°0 100C0 ¥0CC0 LSCE0 8C/10 950C0 688C0 /910 960€°0 EM
1500 6/80°0 €981°0 /010 981€0 G810 16500 £L0C0 98120 L6V10 [4YAN] €1810 9010 9100 95€10 [
S65C0 9C1L¥0 9¥C0 96520 56970 6920 SC6€0 £09C0 ¥9C0 L6¥1°0 8¢8E0 G90€'0 68C€0 e L¥EC0 LM
€500 60¢C0 /910 70l'0 §€CC0 c0LL0 /8510 89810 L2170 1Z00 6€LC0 L6110 99400 #5020 [aaIne; 9S
86/1°0 9¢60°0 00010 coLLo 0v01'0 €9¢10 €9¢10 eeEL0 7lyl0 L2000 901’0 €CClo LECO 66910 GS/10 SS
€6110 66810 G8CT0 8/L10 /7910 €910 810 99/1°0 ¥/91°0 6¥C0 L1010 79810 91£00 PreELO 8¥6C0 7S
6/£C0 9/1C0 LEOL0 /8710 Slzad] 97910 €10 6¢0C0 €00 £8L0°0 8¢C0 8CEC0 ¥S0€°0 £2C0 [a44N] €S
LO¥10 0zzLo G8¢C0 (474 00L10 S¥1C0 891C0 YEELO LEEL0 144N €€80°0 [¥600 98600 [44%0) LEELO ¢S
0110 09510 9CLL0 8710 €510 00020 5910 69910 LL10 8leCco £L0C0 9991°0 [91C0 €lelo S6L10 LS
99C1'0 99C10 68500 vrCL0 08%1°0 YELLO 999€°0 St61°0 6CEC0 [a@a4y 9l6t’0 LE9L0 990C0 LLYT0 €600 1
9/¥¥ 0 9/¥¥0 610 0¢0c0 151240 ¥€92°0 88910 {eLeo 123740 61820 6/9C0 8¥6C0 6ve0 [@Az4; 710 o]
S901°0 59010 ¥81€0 €06C0 86110 1SSL°0 C1Lsco SLLCOo [a4%40] 10810 L0010 LE9L0 7oLL°0 /Y00 710 M
761€0 761€0 65¢r0 e8¢0 8¢SC0 180% 0 ¥eLC0 810 S66C0 85900 86¢1°0 64£0 6/C€0 €00¢°0 /8170 S
GLuadxy pLuadxg  gruadxy  grwedxy L uadx3y o) Madx3 6 1adx3 g 11adx3 / 1adx3 914adx3 G Madx3  Madx3 € padx3 Z Madx3 | padx3 s10)0e4

12



Su et al. ICH BASES: SWO
Fo

BAMBOO WEAVING

Goal SWOT Groups Weight Factors Local Weight Global Weight Rank
The Sustainability S 0.2874 St 0.1739 0.0530 12
gfxglﬁgnmgg;%fgge 52 0.1492 00455 15
Weaving Base S3 0.1887 0.0575 8
S4 0.1744 0.0532 1
S5 0.1444 0.0441 16
S6 0.1693 0.0517 14
W 01741 W1 0.2919 0.0528 13
W2 0.1750 0.0316 18
W3 0.2060 0.0373 17
W4 0.3271 0.0592 6
O 0.2539 O1 0.2844 0.0812 1
02 0.2403 0.0686 3
03 0.2497 0.0713 2
04 0.2256 0.0644 4
T 0.2846 T 0.2564 0.0586 7
T2 0.2641 0.0604 5
T3 0.2414 0.0552 9
T4 0.2381 0.0545 10
Source: Author composition.
SS B 0.0530
S2 I 0.0455
53 L S S, 0.0575
S4 S 0.0532
S5 M, 0.0441
S6 M 00517
vV W1 1 0.0528
w2 ‘ - 0.0316
W3 !' ;| 0.0373
W4 : ;1 0.0592
001 : i i _ 0.0812
02 j j ' J 0.0686‘
03 : ' i . 0.0713
04 . | 0.0644
TTI s 0.0586
T2 s, 00604
T3 N 0.055
T4 —— 00545
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000
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Table 10.
Intensities of the Groups and Factors

SWOT Global Weight  Estimated ~ Factor Total
Groups  Factor of Factor Strength  Intensity Intensity
S S, 0.0530 3 0.1590 $'=1.0012
S, 0.0455 2 0.0910
Ss 0.0575 5 0.2875
S, 0.0532 4 0.2128
Se 0.0441 1 0.0441
Se 0.0517 4 0.2068
W W, 0.0528 -2 10012 W'=-04859
W, 0.0316 -1 -0.1056
W, 0.0373 -3 -0.0316
W, 0.0592 —4 -0.1119
o] 0, 0.0812 5 -0.2368 0'=0.9530
O, 0.0686 1 -0.4859
O, 00713 4 0.4060
0, 0.0644 3 0.0686
T T, 0.0586 -2 0.2852 T'=-05112
T, 0.0604 -2 0.1932
T, 0.0552 -1 0.9530
T 0.0545 —4 -0.1172

IS

Source: Author composition.

strengths, particularly the promotion of livelihoods and rural revitaliza-
tion (S,), which serves as the most significant positive factor. The base
possesses a robust physical foundation to support this mission, boast-
ing comprehensive infrastructure such as multifunctional conference

rooms, practice rooms, and a showcase hall displaying achievements
from domestic and international trainees. Logistical support is further
guaranteed by well-equipped dormitories and a dining hall capable of
accommodating 1,500 people, ensuring that the base can function as
a high-capacity training hub. Furthermore, the presence of the China
Bamboo Art City (Museum) and the bamboo garden (S,) provides a
unique cultural and scientific anchor that preserves a wealth of bam-
boo resources and art.

However, the internal and external constraints merit equal attention, as
W4 (Product design and development capabilities) and T, (Intensified
market competition) rank fifth and sixth respectively. The disparity
between academic sustainable product design and professional arti-
sanal practice remains a pivotal weakness, necessitated by a shift toward
a"Policy-Design”integrated approach. To bridge this gap, the base must
leverage national initiatives to foster innovation and creativity among
producers. While the digital application factor T, remains a high-priority
challenge, it should be viewed through the lens of “IT-enabled supply
chains” (Kumar et al, 2015), where innovative strategies—including
Al-driven design tools and new media technology—are employed to
propagate scientific knowledge and cultural legacy. Management and
operational teams (W,) must also be augmented through educational
and training programs to foster leadership and serve the public more
effectively. The derived p value of P(0.1288, 0.1105) situated in the
“strengthen type” quadrant confirms that the current period is a criti-
cal window. By capitalizing on internal infrastructure and policy divi-
dends while utilizing IT and Al applications to mitigate the design gap,
the base can differentiate itself from homogenized competition and
achieve a transition into a branded, high-value industrial ecosystem.

Multidimensional Implications: Political, Practical, and Social

The findings of this study yield significant political, practical, and social
implications. From a political perspective, the dominance of O, and
O, indicates that policymakers should increasingly bind ICH protec-
tion with global carbon neutrality goals. Much like the technical logic
used to ensure carbon neutrality in other sectors (Kumar et al., 2024),

10O
Pioneering Zone
Twisting Zone  Enterprising type A o Opportunity type
0.6 -
04 - Strength type
Adjustment type
02 P
1 w 1 L g9 406y° 1 1 1 S
-0.6 4 0.2 0.2 04 0.6 0. 1.0 1.2
02 |
Retreati
Selig D 4 Enterprising type
0.6 T
Avoidance type  -* Adjustment type
Defensive Zone Diversification Zone

Figure 5.

SWOT Strategic Quadrilateral and Strategic Types. Source: Author Composition.
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the bamboo industry—as a representative of the green economy—
should seek dividends from international environmental policies to
transform cultural heritage into a competitive advantage. Practically,
for base managers, the prioritization of W, and T, suggests that design-
driven differentiation is the only defense against market homogeneity.
Establishing a strong brand identity that highlights product distinctive-
ness, combined with storytelling marketing that underscores artisanal
skills, is crucial for fostering emotional connections with modern con-
sumers and expanding market reach.

On a social level, this study confirms that sustainable industrial initia-
tives contribute significantly to the cognitive and economic well-being
of local participants (Tomar et al,, 2023). The improvement of livelihoods
through S3 is not only an economic indicator but also a reshaping of
cultural identity and social cohesion. By engaging in strategic part-
nerships with educational institutions (O,) to offer workshops on sus-
tainable design, the base serves the dual purposes of educating the
public and cultivating a new generation of artisans. This interactive
social structure, supported by the judicious utilization of local resources
and Geographical Indication protection (S,), ensures that the bamboo
weaving base possesses a stronger endogenous growth momentum.
This allows it to withstand external shocks, such as global economic
downturns (T,), more effectively than models reliant solely on govern-
ment subsidies, ultimately ensuring long-term environmental, eco-
nomic, and social sustainability.

Key Findings and Contributions

This study employs a hybrid SWOT-AHP framework to empirically ana-
lyze the sustainable development pathway of the Qingshen Bamboo
Weaving Base, yielding three primary conclusions:

1. The base exhibits a predominant Strength-Opportunity (SO) strate-
gic orientation. Quantitative analysis reveals that internal strengths
(§'=1.0012) and external opportunities (O'=0.9530) substantially
outweigh weaknesses (W' =—0.4859) and threats (T'=—0.5112) in
influencing the sustainable development of the base. The strategic
centroid p(.1288, .1105), situated in the first quadrant, alongside a
high strategic strength coefficient (0=.7934), empirically substanti-
ates that the base is positioned within a strategic window to leverage
internal capabilities for capitalizing on favorable external conditions.

2. Critical success factors and priority improvement areas exhibit
significant divergence. National policy support (O1) and strategic
educational partnerships (O3) emerge as the paramount exter-
nal drivers, while local employment enhancement and rural revi-
talization (S3) constitute the most significant internal strength.
Conversely, inadequate product design capabilities (W4) and
intensified market competition (T2) represent the most pressing
constraints on sustainable development, with digital promotion
gaps (T1) also posing a significant challenge—collectively reveal-
ing a systemic deficiency in translating cultural heritage into mar-
ket competitiveness.

3. The inheritance and sustainable development of bamboo weav-
ing culture necessitate a multidimensional integrated approach.
As a nationally recognized intangible cultural heritage in China,
bamboo weaving embodies the convergence of traditional artistry
and technological innovation throughout human history (Zheng &
Zhu, 2021), serving as an indispensable craft integral to rural com-
munity life. Through sustainable education and skill dissemination,
bamboo weaving has generated entrepreneurial and employment
opportunities for rural inhabitants, catalyzing regional sustainable
development.

15

The findings demonstrate that the base's sustainable development
hinges on the synergistic coordination of policy support, design innova-
tion, digital empowerment, and community engagement—a strategic
transition from a resource-dependent model toward a design-driven,
brand-oriented industrial ecosystem. This transformation not only stim-
ulates cross-sectoral coordination and fosters emerging industries, but
also aligns with global carbon neutrality goals.

Amidst global endeavors to identify effective conservation strategies
for intangible cultural heritage, China's productive protection dem-
onstration base model stands as a noteworthy exemplar. The contem-
porary era presents favorable opportunities for the inheritance and
development of intangible cultural heritage such as bamboo weaving.
This research is anticipated to provide valuable reference for bamboo
weaving bases in China—and potentially worldwide—in charting sus-
tainable development pathways attuned to local conditions.

Limitations and Future Research Directions

This study is not without its limitations. While the research framework
and conclusions are robust, there is room for further improvement in
expanding the research scope and enriching the analytical dimen-
sions. Nevertheless, the analytical framework established in this study
still provides valuable references for other similar bases and industries.
Future research can be further expanded to address these limitations
and deepen the related research. First, the authors will expand the data
scope and construct a more diverse, multidisciplinary expert panel to
further enhance the comprehensiveness and reliability of the research
findings. Second, the authors will systematically collect historical data
to conduct in-depth longitudinal comparative analysis, quantify the
dynamic changes of relevant factors over time, and better reflect the
evolutionary characteristics of the research object. Third, the authors
will expand the research scope to include similar bases in multiple
regions, apply the same SWOT-AHP analytical framework to carry out
inter-regional benchmarking analysis, and thus enhance the external
validity and generalizability of the research conclusions. In addition,
subsequent studies will also delve into the impacts of industry-edu-
cation-research collaboration, participant satisfaction levels, and the
recognition of various stakeholders regarding the sustainable use of
natural resources, so as to provide more comprehensive and targeted
suggestions for the sustainable development of related fields.
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