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Abstract: The turbulent international environment and continuous external shocks nowadays bring
challenges and uncerlainty to the high—quality development driven by innovation in China. This paper
constructs a theoretical model endogenizing firms’ innovation investment and productivity in the presence
of heterogeneity in innovation capabilities. Then, it investigates the effects of macroeconomic shocks from
both the demand and supply sides on firms’ innovation investment and productivity in the short and long

runs.

This paper first investigates the effect of the supply shock an increase in the upstream cost. In
the short run, low—capability firms reduce innovation investment and productivity in response to the cost
pressure and obtain lower profits; and high—capability firms increase innovation investment and
productivity to partly offset the influence of the increased cost but still earn lower profits. In the long run,
a new effect arises: low—capability firms exit from the market, which reduces competition. Consequently,
high—capability firms can obtain higher market shares and may even earn higher profits. In addition, the

average industry productivity increases. This implies that the cost pressure can improve the industry

structure. Then, this paper examines the effect of the demand shock a decrease in aggregate demand.
Due to the market size decrease, all firms reduce innovation investment and productivity in the short run,
and earn lower profits. In the long run, fewer firms enter the market due to expected lower profits, which
reduces the industry size. In equilibrium, the industry size equals the market size, and all entering firms
behave as if there is no demand shock. That is to say, the demand shock in the long run does not affect the
industry structure but only changes the industry size.

The results of this paper have policy implications. First, the heterogeneous effects of supply shocks
should be taken into consideration when formulating industry policies. On the one hand, it is necessary to
encourage high—capability firms to increase innovation investment in “bottlenecks.” On the other hand, it
needs to be recognized that some low—capability firms are not able to cope with supply shocks and they
need to upgrade, switch to other production, or exit in order. It is also notable that though the selection
effect of supply shocks increases the average industry productivity, it increases inequality within the
industry as well, which increases the market power of high—capability firms and may lead to monopoly.
Second, it is necessary to promote residents’ consumption and boost domestic demand during economic
downturns. Firms have incentives to make innovation investment and increase productivity only when
demand is stable. Hence, consumption—stimulating policies, such as allowances and social security
policies, not only improve residents’ welfare directly, but also reduce demand volatility, encourage firms
to invest more in innovation, and promote economic growth.

Keywords: innovation; upstream cost pressure; firm heterogeneity; industrial upgrading
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