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Case Analysis of Conflicts in Renewable Power Generation
Projects Using Non-cooperative Game Theory

ABSTRACT

The government is encouraging the expansion of renewable energy facilities through national renewable energy policy. However, the
installation of renewable energy generation facilities has led to local resident complaints due to landscape degradation, electromagnetic
wave emission, real estate devaluation, and environmental pollution. This creates conflicts between power project developers and
residents, making the progress of projects more difficult. This study applies non-cooperative game theory to analyze eight cases of
renewable energy projects where conflicts between developers and residents were resolved through resident’s investment participation.
By accepting investments from local stakeholders, residents achieved returns ranging from a maximum of 25 % to a minimum of 4.1 %.
It was found through game theory analysis that a dominant strategy involves residents agreeing to the development of the project and
the developers sharing a portion of the profits with the residents. The analysis results show that the point where dominant strategy meet
forms a Nash equilibrium, and at the same time becomes the Pareto optimal point, benefiting both power generation operators and
residents.
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Table 1. Literature Review of Game Theory Applications in Construction Projects
Subject Method Authors
Variable message signs Non-cooperative game theory Choi and Jang (2004)

National park resource utilization

Non-cooperative game theory

Kim et al. (2008)

Riparian filtration development site

Non-cooperative game theory

Lee and Lee (2010)

Metropolitan water supply, Local water supply Non-cooperative game theory Kim and Han (2010)
Groundwater utilization Non-cooperative game theory Nazari et al. (2020)
Metropolitan water supply Cooperative game theory Kim and Lee (2006)
Shared river management Cooperative game theory Choi and Lee (2008)

Port facilities Cooperative game theory Seong (2008)

River flood management

Cooperative game theory

Yi et al. (2010)

River water quality management

Cooperative game theory

Yeo et al. (2012)
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Fig. 1. Solar and Wind Power Plants Location of Case Studies
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Table 2. Total Investment Costs and Resident Participation Investment Amounts in Case Study Sites (KEA, 2022)

Renewable energy power plant name Total inves@ent cost Resident participation. ir.westment amounts
(Hundred million Won) (Hundred million Won)

Zara solar power 865 22.73
Shinan solar power 3,196 128
Eoeunri solar power 572 23
Gunsan solar power 1,296 733

Gurae wind power 1,198 47.94
Taeback gadeoksan wind power 1,250 17
Omisan wind power 1,600 64

Jaeun wind power 890 33.80
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