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Equilibrium Analysis and Stability of RJV Cartel Alliance Structures
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of Technology, Guangzhou 510641, China; 4. School of Economics and Management , Anging Normal University , Anging
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Abstract ; Technological cooperation among firms not only facilitates the complementary advantages of resources and
enhances synergistic effects, but also reduces redundant capital investment and mitigates innovation risks. For instance,
the Semiconductor Manufacturing Technology Consortium ( SEMATECH ) has achieved a 9% reduction in R&D
Within the RJV cartel framework,

member firms share R&D technologies and coordinate their investments to maximize the overall profitability. However,

expenditures for the U. S. semiconductor industry through collaborative efforts.

the technology spillover effects and R&D difficulty can significantly impact inter-firm collaboration, potentially leading to
the failure of strategic alliances. Therefore, it is of considerable research value to thoroughly investigate the influence of
the technology spillover effects and R&D difficulty on the stability of R&D alliances.

In this study, we posit the existence of n firms in the market that form multiple strategic alliances. We employ a two-
stage game-theoretic model to investigate equilibrium configurations across both the R&D and production phases. During
the initial investment stage, coalition members jointly optimize R&D expenditure allocations via technology-sharing
mechanisms. Subsequently, coordinated production quantity decisions are implemented within each consortium. Through
this sequential analytical framework, we derive coalition-specific equilibrium solutions and apply Nash stability and the
largest consistent set to evaluate the myopic and farsighted stability of RJV cartel coalition structures for n =3 and n =4.

It has been identified that the spillover rate and R&D difficulty significantly influence the stability of RJV cartel
alliances. Specifically: (1) In a market with three firms, the grand coalition structure exhibits myopic instability
regardless of the spillover rate or R&D difficulty. Only when both the spillover rate and R&D difficulty are relatively low
can the grand coalition structure potentially achieve farsighted stability. Both myopically and farsightedly, the non-
cooperative market structure among three firms remains stable. (2)In a market with four firms, if the R&D difficulty is
high, the non-cooperative structure demonstrates both myopic and farsighted stability. Conversely, in all other scenarios,
it exhibits neither myopic nor farsighted stability. This investigation makes three significant contributions: First, it
extends existing RJV cartel models, which have been limited to dyadic or monolithic alliances, by characterizing
equilibrium conditions for arbitrary coalition structures, thereby enhancing strategic decision-making frameworks.
Second, it advances the analysis of alliance stability beyond prior operations management studies that have primarily
focused on inventory pooling and price coordination. Third, the dual-parameter analysis, which incorporates both
spillover effects and R&D difficulty, provides greater empirical fidelity compared to conventional single-factor models.

Key words:RJV cartel; alliance; myopic stable structure; farsighted stable structure
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