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[Abstract] In capital—intensive and highly complex industries, industrial structures persistently exhibit a
multi—path, multi—tiered coexistence rather than converging toward a single "optimal" technological trajectory.
The semiconductor industry's practices challenge traditional resource allocation and efficiency theories. This
paper explores the endogenous logic of industrial structure differentiation from the perspective of coexisting
capital irreversibility and technological uncertainty. The study demonstrates that under conditions where
investments are irreversible, technological paths exhibit discontinuity and failure risks, centralized resource
allocation significantly amplifies the cost of systemic failures. In contrast, the coexistence of multiple paths creates
a rationally grounded robust allocation outcome by dispersing technological and path risks. Using the
semiconductor industry as a case study, structural differentiation is not market failure or efficiency loss, but rather
a critical mechanism enabling long—term stable evolution of high—end manufacturing in uncertain
environments. This provides theoretical insights for reinterpreting industrial structures, innovation pathways,
and industrial policy objectives.
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