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Configuration analysis of digital transformation paths for Chinese apparel manufacturing enterprises
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Fig.1 A model of driving factors for digital transformation of
clothing manufacturing enterprises
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Tab.1 Explanation of antecedent variables for digital transformation of clothing manufacturing enterprises
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Tab.2 Calibration of conditions and outcome elements
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Tab.3 Necessity test results of conditional variables

E— B TR = A B e AR B

— 2k i —Edk B
infrastructure 0.575 0.796 ~ infrastructure 0. 663 0.536
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compete 0.780 0. 700 ~ compete 0. 569 0.674
collaboration 0.553 0.618 ~ collaboration 0.733 0.689
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Tab.4 Configuration analysis of high digital transformation

in clothing manufacturing enterprises
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Configuration analysis of digital transformation paths for Chinese apparel manufacturing enterprises

LU Jie', CUI Tianyi’, WANG Baolu'

(1. School of Fashion, Beijing Institute of Fashion Technology, Beijing 100029, China;
2. Department of Politics and International Relations, University of York, Heslington YO10 5DD, the UK)

Abstract: The global digital surge is reshaping manufacturing competitive landscapes, enabling traditional industries
to realize high-quality development via substantive transformation. Apparel manufacturing, as a labor-intensive industry,
faces dual pressures from global value chain restructuring and rising domestic production costs. Digital transformation is
critical for overcoming development bottlenecks and rebuilding international competitiveness. However, the industry
commonly struggles with weak technological foundations, high supply chain complexity, and significant variations in
enterprise resources. These factors lead to substantial heterogeneity and contextual complexity in digital transformation
pathways. Although existing research, employing theoretical models and qualitative case analyses, has identified and listed
the roles of specific individual factors, three significant limitations persist. First, research perspectives remain overly
generalized, often focusing on manufacturing as a whole while neglecting unique industry models like flexible production
and small-batch rapid-response. Second, studies rely heavily on linear causality assumptions, failing to capture the non-
linear interactions among technological, organizational, and environmental factors. Third, research tends to merely list
facilitating factors, lacking deep analysis of the synergistic configurational effects of multiple elements.

To address these gaps and capture inherent complexity, this study integrates the technology-organization-environment
(TOE) framework with fuzzy-set qualitative comparative analysis (fSQCA). Based on previous research, this study defined
nine antecedent variables: digital infrastructure, technological application capability, innovation capability, strategic
orientation, workforce composition, resource endowment, policy support of government, industry competition, and
industrial chain collaboration. It moves beyond single linear paradigms to develop a TOE configurational model. Analyzing
71 data samples from 18 typical apparel manufacturers from 2021 to 2023, the study reveals the multiple concurrent
causation mechanisms affecting digital transformation and identifies three distinct transformation paths. Representative case
studies illustrate and validate the formation mechanisms of each path. Finally, by interpreting these different paths, the
study provides both theoretical grounding and practical guidance for enterprises formulating differentiated strategies and for
governments designing precise policies.

Based on the configuration analysis results, the digital transformation of garment manufacturing enterprises can be
categorized into three typical models: composite-driven, strategy-led, and technology-dominated ones. First, composite-
driven paths emphasize synergy among technological application, strategic orientation, and policy support, and are suitable
for enterprises with moderate technological capabilities and resource scale. These enterprises should formulate clear digital
strategies, leverage resource advantages to deepen integration of digital systems, enhance production efficiency, strengthen
human resources for flexible/smart manufacturing, and utilize government policy tools to mitigate transformation pressures.
Second, strategy-led paths highlight coordination between internal resource allocation and external policy support, and are
suitable for enterprises with clear strategic direction but weaker technological foundations and industrial collaboration. They
should establish robust internal governance, optimize resources around core transformation areas, cultivate internal synergy
to counter weak supply chain coordination, and align strategies with policy resources. Third, technology-dominated paths
focus on accumulation and deployment of core technologies, and are suitable for enterprises with strong technological
capabilities, innovation capacity, and industrial chain collaboration. They should leverage technological strengths, enhance
digital infrastructure, promote integration across production nodes through technological upgrades and process digitization,
build bottom-up organizational transformation mechanisms, and utilize policy tools and industrial synergies to maximize
technological spillovers.

This study systematically deciphers differentiated transformation pathway configurations for apparel manufacturers
through configurational analysis of multidimensional factors, establishing an industry-adapted transformation paradigm. By
integrating the TOE framework with fSQCA, it transcends traditional linear causality, constructs a tripartite configurational
model, and uncovers the mechanisms of multiple conjunctural causation and equifinality in digital transformation,
effectively overcoming the explanatory weaknesses of linear additive approaches in prior research. Enterprises should
identify their optimal path based on resource endowments and conditions. Governments should refine digital transformation
policies, particularly in R&D funding, fiscal support, and collaborative platforms, offering differentiated and precise
interventions. This study provides a systematic theoretical framework and empirical support for the digital transformation of
China’ s apparel manufacturing industry. Future studies could incorporate larger samples or cross-regional comparisons to
deepen understanding of heterogeneous mechanisms and further refine the theoretical system.
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