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Table 2 Estimated Results for the Linear Impact of
Technology Innovation on Production Efficiency
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Table S Estimation Results for Interaction Spillover Effects of Bidirectional Cross Border

Investment on Vertical Transmission of Innovation Value Chain
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Investment on Vertical Transmission of Innovation Value Chain
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Abstract: The success of reform and opening up could be attributed to the facilitation of economic growth and technological
advancement through inward foreigner direct investment (IFDI). Existing studies have corroborated this logic from different
perspectives. In the new era of China, cross-border investment has transitioned into a new paradigm with a simultaneous focus
on both “Bringing in” and “Going out” . Moreover, the traditional extensional expansion needs to be reoriented towards in-
novation-driven and endogenous economic growth. Therefore, the spillover effects of cross-border investment should be redir-
ected towards the vertical transmission path of the innovation value chain from dominant performance.

The study analyzes the vertical transmission structure of the innovation value chain, and elucidates the coupling trans-
formation relationship between technological innovation and endogenous economic growth. Employing the nonlinear model
and panel data from 30 provinces in China, this research examines the dynamic transmission characteristics and uncovers the
transformation mechanism between technological innovation and production efficiency improvement. Additionally, we ana-
lyze the leverage spillover effect of internal and external circulation of FDI on the transmission of the innovation value chain.
We explore the iterative relationship between bidirectional cross-border investment, technological innovation, and production
efficiency. Linear estimation models and threshold regression models are designed to empirically test the nonlinear spillover
pattern of bidirectional cross-border investment on the vertical transmission of the innovation value chain. Furthermore, we
identify the spillover differences between IFDI and OFDI, and characterize the interactive impact and spatial heterogeneity of
bidirectional cross-border investment on the vertical transmission of the innovation value chain.

The research results show that, the coupling transformation from technological innovation to production efficiency im-
provement is contingent upon the innovation efficiency exceeding 0.500 in any given province. When the IFDI level exceeds
8.052 billion USD, it could leverage positive incentives from technological innovation to productivity improvement. Similarly,
the outward foreigner direct investment (OFDI) level exceeding 3.303 billion USD accelerates the endogenous drive of techno-

logical innovation towards production efficiency improvement. Moreover, there exist dynamic differences in the leverage
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spillover effects of bidirectional cross-border investment on the vertical transmission of the innovation value chain, and the OF-
DI spillover effects still hold untapped potential. Further investigation reveals an interactive spillover characteristic between bi-
directional cross-border investment and the vertical transmission of the innovation value chain. Positive spillovers are ob-
served only when the interaction level exceeds the specific threshold of 25.293. In addition, the positive spillover threshold of
cross-border investment to the vertical transmission of the innovation value chain exhibits an evolutionary pattern, character-
ized by higher values in the eastern regions and lower values in the western regions.

The research findings provide a novel perspective on the spillover effects of cross-border investment by extending the ana-
lysis from the conventional horizontal diffusion to the vertical transmission dimension. This approach enables the deconstruc-
tion of the iterative relationship among cross-border investment, technological innovation, and production efficiency. The
policy implications for systematically optimizing the spillover effects of bidirectional cross-border investment on innovation
are as follows: prioritizing coordination and paying equal attention to both “Bringing in” and “Going out” ; adjusting the tech-
nical threshold of IFDI dynamically; encouraging domestic enterprises to engage in global innovation competition actively;
fostering inter-regional cross-border investment cooperation; and facilitating the formation of a new opening pattern that pro-
motes multilateral and mutual benefit.

Keywords: technology innovation; production efficiency; inward foreigner direct investment; outward foreigner direct invest-
ment; innovation value chain
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