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Abstract: Rapid technological leapfrogging by latecomer firms in complex product systems is a key to China’s
accelerated achievement of greater self-reliance and strength in science and technology. This paper uses an
exploratory longitudinal single-case study method, drawing on the practices of China Railway Construction Heavy
Industry Co. , Ltd. (CRCHI) in breaking through the key core technologies of shield machines. It explores how
latecomer firms can promote rapid technological leapfrogging by establishing appropriate innovation networks and
engaging in corresponding organizational learning.

The findings reveal that rapid technological leapfrogging by latecomer firms in complex product systems,
accompanied by the breakthrough of key core technologies, goes through three stages; following and catching up,
leapfrogging development, and steady leadership. In these stages, driven by the factors of “gaining legitimacy-
enhancing differentiation-occupying ecological niches” , latecomer firms successively build different innovation
network models and adopt corresponding organizational learning types. The matching evolution of the two promotes
latecomer firms to gradually achieve “ accumulation of integration capabilities-advancement of development
capabilities-leap of derivative capabilities”. Specifically, during the stage of following and catching up, firms
construct a dependent complementary innovation network and engage in both absorptive and exploitative learning.
In the stage of leapfrogging development, firms build a boundary integration innovation network and adopt
transformative and combinatorial learning. In the stage of steady leadership, firms foster an interpenetration-type
innovation network and engage in coordinated and exploratory learning.

This paper not only expands the theoretical boundaries of innovation networks and organizational learning but
also makes contributions in two key aspects. First, it analyzes the internal mechanisms of rapid technological
leapfrogging, enriching the existing explanatory framework. Second, it reveals the cross-stage co-evolution logic
between innovation networks and organizational learning, deepening the understanding of their mutual alignment
and interaction across capability development stages. Practically, this paper suggests that latecomer firms in
complex product systems should adopt an independent innovation strategy, actively identify market opportunities,
and continually promote technological breakthroughs. They should dynamically adjust their innovation network
configurations and organizational learning strategies in response to shifting competitive environments and evolving
internal and external demands. Meanwhile, the government should provide supportive policies and institutional
mechanisms through early-stage project facilitation and technological foresight planning, create a favorable
innovation ecosystem, and encourage collaborative innovation involving firms, universities, research institutes, and
end-users to collectively drive high-quality technological progress.

Keywords: capability leapfrogging; technological capability; complex product; latecomer firm; case study
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