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Abstract

Manufacturing enterprises currently face prevalent dual constraints: weak internal data processing
capabilities and uncertain external market demands. As the core driving force behind the digital
transformation of the manufacturing industry, the value realization of data elements depends on en-
terprises’ effective application of data. By constructing a Stackelberg game model, this study analyzes
the pricing and profit equilibria of enterprises under four strategies: the traditional strategy (NN),
data transaction strategy (TN), data outsourcing strategy (ND), and combined strategy (TD). The find-
ings are as follows: (1) The value of the data transaction strategy is dually constrained by transaction
costs and internal data conversion capabilities. Moderate introduction of external data can optimize
demand forecasting, but excessive procurement leads to diminishing marginal returns; (2) The effec-
tiveness of the data outsourcing strategy relies on the data processing capabilities of outsourcing pro-
viders. Only when their capabilities exceed a threshold can the improvement in professional effi-
ciency offset the outsourcing costs; (3) When internal capabilities are moderate, timeliness losses are
low, and external costs are controllable, the combined strategy of data transaction and outsourcing
can achieve enterprise profit maximization through the synergistic path of “acquiring data breadth-
conducting professional in-depth processing”. This study provides a “strategy-capability-cost” trinity
decision-making framework for manufacturing enterprises to address the dual-dimensional con-
straints of “capability-demand”, and offers important reference value for deepening the theory and
practice of market-oriented allocation of data elements.
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Table 2. Optimal decisions and profits under NN, TN, ND, and TD strategies
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