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How Digital Technology Drives Manufacturing Industry Upgrades?
—Empirical Evidence Based on the WIOD Database

Liu Guoliang' FuFan' Yang Huixin®
(1. School of Economics, Shandong University, Jinan 250100, P.R.China;
2. School of Management, Shandong University, Jinan 250100, P.R.China)

Abstract: In the new round of scientific and technological development, how to promote the upgrading of
the manufacturing industry has become an important issue of all countries in the world. The arrival of the
digital technology has brought a new historical opportunity for the manufacturing industry upgrades. Focus
on upgrades within the manufacturing industry, the study reveals the theoretical mechanism of the influence
of digital technology on manufacturing industry upgrades in the framework of factor substitution,
synergistic effect, and demand effect. And then uses World Input-Output Database (WIOD) to measure
the degree of dependence of the manufacturing industry on digital technology from the perspective of
production factor inputs. Furthermore, this study empirically tests the theoretical mechanism by the
Generalized Method of Moments (GMM) model. The results indicate that: digital technology has a
significant positive impact on manufacturing industry upgrades, and is a new driving force for industrial
transformation, after a series of robustness tests and endogeneity tests, the conclusion still holds true; the
theoretical mechanism shows that digital technology benefits manufacturing industry upgrades mainly
through optimizing the structure of production factor inputs, improving the efficiency of resource allocation,
and promoting the servitization of manufacturing industry ; heterogeneity analysis shows that the promotion
effect of digital technology on manufacturing industry upgrades is more obvious in manufacturing industries
with lower levels of technology, in countries with better network infrastructure and lower trade barriers.
In addition, digital technology from domestic sources has a greater impact on manufacturing industry
upgrades. The conclusions of this study help to estimate the manufacturing industry’ s reliance on digital
technology inputs and the impact of digital technology on upgrades within manufacturing industry, which
provide empirical evidence for government policy making. Specifically, the government should guide
digital technology innovation, continuously provide low-cost and diversified digital products and services
for manufacturing production. In addition, it is necessary to standardize data connectivity standards, give
full play to the synergistic effect of digital technology, and strengthen the role of digital technology in
improving the efficiency of resource allocation. At the same time, focus on leading digital technology
investment in lower-tech manufacturing industries, using digital technology to make up for shortcomings,
accelerating automation and intelligent promotion of traditional manufacturing industries, thereby
improving their production and operation efficiency. It is crucial for the government to take the lead in
constructing network infrastructure, lowering tariff barriers, and promoting the flow of advanced digital
technology domestically and internationally, so as to clear the obstacles for the application of digital
technology in the production process. It is important to fully explore the needs of consumers, strengthen
the supply quality of productive service industry, accelerate the deep integration and development of
advanced manufacturing industry and modern service industry.

Keywords: Digital technology; Manufacturing industry upgrades; Production factor inputs;
Input-output (I-O) method
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