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Abstract

Green mergers and acquisitions (M&As) serve as a crucial pathway for energy enterprises to
achieve low-carbon transition. However, the decision-making process faces multiple stochastic
challenges, including technological iteration, policy changes, and market fluctuations. This paper
introduces optimal stopping theory to construct a real options decision model for the timing of
green M&As by energy enterprises. The underlying asset value is characterized as a geometric
Brownian motion, while the synergistic benefits of M&A are modeled as a time-varying linear func-
tion. The optimal M&A boundary is determined by solving a free-boundary problem. Taking China
Datang Corporation’s acquisition of clean energy assets in Xizang as a case study, the empirical re-
sults indicate that, under the current parameter settings, the optimal timing for the M&A is around
mid-2027, with waiting exhibiting significant option value. This research provides a quantitative
tool for enterprises’ green M&A decision-making and offers reference for the government to im-
prove the carbon market mechanism and reduce policy uncertainty.
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Figure 1. Optimal stopping surface
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