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The Contribution of Digital Product Heterogeneity to the Digitalization of Global
Value Chains: A Dual Perspective Based on Industry and Product Dimensions
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Abstract: Global value chains (GVCs) are reshaped by digital technology, as the production of
digital products becomes increasingly integrated into various sectors, blurring traditional industrial
boundaries. In this process, digital products act as core vehicles of digital transformation. However,
their heterogeneous nature—the diversified production of different types of digital products within the
same industry—has not been systematically incorporated into the GVC analytical framework. As a
result, existing research struggles to accurately capture the full scope and underlying mechanisms of
digital transformation. This paper develops a new accounting framework for GVCs that integrates
supply-use tables (SUTs) , aiming to uncover the critical role of digital product heterogeneity in the
digital transformation of GVCs.

Theoretically, this paper transcends the limitations of traditional industry-centric approaches to
GVC measurement. By distinguishing between digital and non-digital products in SUTs, this paper
establishes a multi-regional, multi-product analytical model. Using global multi-regional SUTs from the
EU FIGARO database, this paper decomposes inter-industry trade flows into digital and non-digital
product layers. Furthermore, this paper constructs measures of digital product heterogeneity (HET) and
specialization (SPE) , and assesses the varying contributions of digital product heterogeneity across
different dimensions.

The findings reveal that conventional industry-based methods for measuring GVC digital
transformation systematically underestimate the extent of digital transformation by approximately 20%,
particularly in low- and middle-income economies and traditional industries, which implies that digital
product heterogeneity has become an integral component of the digital transformation in GVCs. Further
analysis demonstrates: (D From the digital transformation of domestic value chains to participation in
vertical specialization within GVCs, digital product heterogeneity serves as both a training ground and
an incubator for cultivating and refining specialized capabilities. Digital product heterogeneity
facilitates the digital transformation of domestic value chains and provides a foundation for firms to
engage in specialization within GVCs. @ The heterogeneity of digital intermediate goods shifts the
mode of GVC division from physical integration to digital convergence, thereby driving the digital
transformation of GVCs. Meanwhile, the heterogeneity of digital services reshapes the foundation of
comparative advantages among countries and promotes the restructuring of global trade patterns toward
servitization, while introducing challenges related to “behind-the-border” digital regulation. @ Digital
product specialization has a substitution effect on the contribution of digital product heterogeneity.
However, as economic development progresses, digital infrastructure improves, industrial structure
optimizes, and government efficiency increases, this substitution effect gradually diminishes while
synergies strengthen, enabling digital product specialization and heterogeneity to jointly drive China’s
transition from a “major trader” to a “strong trading nation”.

The marginal contributions of this paper are as follows. First, methodologically, this paper
pioneers the incorporation of product heterogeneity into the measurement framework of GVC digital
transformation, effectively integrating macro-level industry data with micro-level product information
via SUTs. Second, theoretically, this paper moves beyond the constraints of a single industry or
product dimension, anchoring the analysis in the diversified production structures of industries and
focusing on the characteristics of digital product production within sectors. Third, in terms of content,
this paper explores the dynamic relationship between digital product heterogeneity and specialization,
examining their shift from substitution to synergy, thereby expanding the research frontier of GVC
digital transformation.

Based on the findings, we propose the following policy implications. First, we should leverage
digital product heterogeneity to revitalize traditional industries. Second, we should construct a
“domestic-driven global” digital GVC strategy. Third, we should promote diversification in digital
service structures. Fourth, we should establish a dynamic coordination mechanism between
heterogeneity and specialization. Fifth, we should actively participate in formulating global digital trade
rules. These measures will provide theoretical support and policy guidance to help China gain a
competitive edge in the new round of international competition driven by digital transformation.

Keywords: digital product heterogeneity; global value chains; digital transformation; supply-use
table
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