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The Impact and Policy Responses to Technological Restrictions:
A Production Network Framework with Embedded Technological Linkages
YU Zhuang-xiong', DONG Jie-miao’, CHENG Jia-jia’
(1. Institute of Industrial Economics, Jinan University;
2. School of Economics and Trade, Guangdong Foreign Studies University;

3. Institute of International Trade and Economics, Guangdong Foreign Studies University)

Abstract: The economic impact of the US-China technological competition has extended beyond
specific sectors, spreading more broadly through network linkages. However, existing studies pay
limited attention to the interaction between technological linkages and input-output linkages. Therefore,
the magnitude, trend, distribution, and transmission mechanism of the impact of the US technology
restrictions on China under the joint effect of product and production networks remain insufficiently
explored.

This paper incorporates technological linkages into the production network framework,
theoretically identifying the dual transmission paths of productivity shocks through technological and
input-output linkages. Using China’s input-output tables (2017—2020) and customs data (2000—
2016) , it quantifies the impact of US technology restrictions on China. This paper finds that restricted
sectors face higher risks of network disconnection and are mostly located at key nodes with high
information flow density. Under the current production structure, negative productivity shocks caused
by technology restrictions mainly lead to higher relative prices and lower total output in affected
sectors, resulting in a decline in GDP, while their impact on sectoral Domar weight is limited. On
average, a 1% decline in productivity in restricted sectors reduces GDP by about 0.04%. Further
analysis shows that the reallocation effects within the production network can mitigate the shock, while
technological linkages in the product network amplify the shock and invalidate the general applicability
of Hulten’s Theorem.

The results indicate that the government should accelerate the development of indigenous
innovation systems in key constrained sectors, strengthen the security of upstream and downstream
segments of industrial chains to leverage the buffering effect of reallocation within production
networks, establish a tiered governance framework for technological linkages to fully recognize their
dual role, and re-evaluate the systemic importance of small sectors in macroeconomic fluctuations. This
paper advances the integration of product space theory and production network theory. By introducing a
production network model with technological linkages, this paper quantifies the asymmetric effects of
the US technology restrictions across industries through different network paths, contributing to the
understanding of how the US technology restrictions are transmitted within China. Unlike existing
studies that attribute the macroeconomic impact of productivity shocks to sectoral sales shares, this
paper finds that the impact of US technology restrictions depends not only on sales shares but also on
the degree of technological linkage between sectors.

Keywords: production network; input-output linkage; technological linkage; technology
chokepoint; resilience and security
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