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Optimal Clean Energy Investment Allocation in China:

A Linear Programming Approach

Xiyue Bian,Yuezhou Wang, Liangyue Xu, Zijia Xi
(Hangzhou Yungu School, Hangzhou, Zhejiang, China)

Abstract:Against the background of global climate change and energy structure transformation, optimizing the
allocation of clean energy investment is of great significance for improving energy utilization efficiency. Using China as
the research context, this paper selects four major types of clean energy—solar power, hydropower, wind power, and
nuclear power—and constructs a linear programming model under a unified installed-capacity standard, with the
objective of maximizing the annual power generation from newly added clean energy capacity. The model
comprehensively considers constraints such as annual power generation per unit of installed capacity, construction cost
per unit of installed capacity, total investment budget, and maximum newly added installed capacity, so as to optimize
the clean energy investment portfolio. Under the assumption of a total investment budget of CNY 320 billion, the
optimized investment allocation is obtained as follows: CNY 140 billion for solar power, CNY 16 billion for hydropower,
CNY 100 billion for wind power, and CNY 64 billion for nuclear power, corresponding to an additional annual clean
energy generation of approximately 129.08 billion kWh. The results indicate that solar power and wind power account
for relatively large proportions in the investment portfolio, while hydropower and nuclear power play complementary
roles in maintaining the stability of the energy structure. The proposed model provides a quantitative reference for clean
energy investment decision-making under budget constraints and offers practical implications for improving capital
allocation efficiency and optimizing the energy structure.

Keywords: clean energy; investment allocation; linear programming; resource optimization; power generation

maximization
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