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Endowment Structure, Innovation and Industrial Upgrading

Summary: This paper is among the first to investigate how economic endowment
structure drives innovation in heterogeneous industries within the framework of New
Structural Economics.

Using the China Annual Survey of Manufacturing Firms and NIPA patent data sets,
we establish the following stylized facts. First, there exists an inverted U-shaped
correlation between the patent share of an industry and the relative capital intensity of
the corresponding industry. Second, the patent share of an industry is negatively
correlated with the productivity gap from the technological frontier at the 2-digit
industry level. Similar patterns are also found in WIOD cross-country data.

Motivated by these facts, we build a multi-industry dynamic general equilibrium
model, in which industries are heterogeneous in two dimensions: capital intensity and
productivity gap from the world frontier. This is the first paper that theoretically
incorporates endogenous innovation into the endowment-driven structural change
framework advocated in New Structural Economics. The model can explain the above
facts by highlighting the following mechanism: If the capital intensity of an industry is
more consistent with the endowment structure, the new technologies generated by
innovation in the industry will be more profitable, so the patent value will be higher
and hence there will be more investment and output in R&D. In contrast, industries
with too low or too high capital intensities are inconsistent with comparative advantage,
so the market value of patent in such industries is lower, and therefore the R&D
investment and patent shares are smaller. As the capital-labor ratio of the economy
increases, and each industry with given capital intensity first moves closer to the
endowment structure and then moves away from it, which implies that the patent share
of this industry will exhibit an inverted U-shaped path.

Furthermore, we introduce the productivity distance from the world technology
frontier into the model and simultaneously characterize the equilibrium R&D paths of
leading industries, catching-up industries and exiting industries, three of the five
industrial types in New Structural Economics. Leading industries are close to or at the
technology frontier of the world and consistent with comparative advantage, so they
must rely on their own R&D to achieve technological progress, and the shares of R&D
expenditure and patents in such industries are increasing over time. The catching-up
industries are sufficiently away from the frontier but also consistent with comparative
advantage. They benefit from international technology spillovers and account for
smaller shares in the R&D expenditure. However, as they gradually approach the
frontier, R&D becomes increasingly necessary. The exiting industries are gradually
losing their comparative advantages as their capital labor ratio deviates from the
endowment structure, so new patents are less valuable. Consequently, the incentives for
innovation are weak, and the R&D expenditure shares are getting smaller and smaller.

Our paper makes three contributions to the pertinent literature. First, few papers, if
any, study the relation between endowment structure and patents at the industrial level.



This paper is the first to quantitatively document the fact that there is an inverted U-
shaped relationship between the share of patents and relative capital intensity at the
industrial level. Second, the existing endogenous growth literature mostly assumes
single production factor and/or symmetric industries, whereas our paper introduces
multiple factors and asymmetric industries that are heterogeneous in both capital
intensities and distances from the world technological frontier. This new setting enables
us to better explain the motivating stylized facts. Third, existing models of New
Structural Economics largely assume that all technologies are freely available, and our
paper is the first one to incorporate endogenous innovation into this framework and
propose the endowment-driven innovation mechanism. Moreover, it is the first paper
to theorize “catching-up”, “leading” and “exiting” industries that are widely applied in
the literature of New Structural Economics.

Keywords: New Structural Economics; Endowment Structure; Productivity Gap;
Innovation; Industrial Upgrading
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