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Abstract

Over the past decade, the concept of the “twin transition,” which integrates digital transformation and sustainability,
has emerged as a strategic priority for organizations worldwide. However, the implementation of this transition in
small and medium-sized enterprises (SMEs) faces multiple challenges due to financial, technological, human, and
institutional constraints. Using a mixed-methods approach, this study systematically identified and analyzed the
challenges and enablers of the twin transition. In the qualitative phase, data from 11 expert interviews and 49
scholarly articles were analyzed using thematic analysis. In the quantitative phase, the DEMATEL (Decision-
Making Trial and Evaluation Laboratory) technique was used to model the causal relationships among the identified
factors. The qualitative findings showed that, out of 321 coded segments, approximately 55% were related to
enablers and 45% to challenges. Five major categories of challenges were identified: sectoral and structural
challenges, strategic and operational challenges, human resource challenges, financial challenges, and technological
challenges. In contrast, the principal enablers included legal and institutional support, systemic approaches,
technological innovation, collaboration and networking, and human capital and training. This distribution indicates
that research has focused more on enabling factors than on structural barriers. The quantitative analysis showed
that three components—*‘human resource challenges,” “human capital and training,” and “‘systemic approaches”—
had the strongest causal and strategic roles and were identified as key levers for managing the transition. In contrast,
“financial challenges,” “technological challenges,” and “macro-level policies” were predominantly influenced
factors. These findings emphasize the importance of enhancing workforce skills, establishing structured processes,
and developing context-specific policies for the success of the twin transition. The proposed framework provides a
basis for policymaking and the development of industrial roadmaps.
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