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Figure 1 Linkage between green certificates and carbon market
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Figure 2  Green certificate-carbon market synergy mechanism framework
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Figure 3 Causal loop diagram of multi-market interaction among carbon,

certificates, and electricity
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Figure 5 Trend of thermal power generation costs over the years
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Figure 6 Trend of new installed capacity of thermal power over time
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Construction and Simulation of System Dynamics
Model of Green Certificate-carbon Market
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Abstract: Driven by the “dual carbon” goal, it is of great significance to realize
the effective synergy between green certificates and carbon markets to promote
the transformation of the energy structure. This study aims to explore how
the synergy between the green certificate market and the carbon market can
accelerate the low-carbon transition of the power sector in Guangdong Province.
Firstly, the basic principle of synergy between carbon trading and green
certificate trading is analyzed, and then the role of green certificates in carbon
emission reduction is discussed, and the equivalent interaction mechanism of
carbon emission reductions corresponding to green certificate accounting is
proposed, and then the system dynamics model is used to evaluate the impact of

different carbon quota auction proportions on the energy structure of the power
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industry from 2020 to 2030 based on the actual data of Guangdong Province
in 2020. Finally, the simulation results show that the effective synergy between
green certificate and carbon market not only promotes the consumption of
renewable energy and the low-carbon transformation of the energy structure,
but also provides a reference for policymakers to strengthen the market
mechanism and policy support, aiming to optimize the energy structure and
promote the development of clean energy.

Key words: Green certificate market; Carbon trading market; System dynamics;

Power supply structure; Auction ratio
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