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Abstract

[P

In the context of the deepening of global climate governance and the promotion of China’s “two-
carbon” goal, this study focuses on the economic coordination mechanism of energy transformation
and ecological and environmental protection, aiming to solve the “triple contradiction” among en-
ergy security, ecological protection, and economic growth in the traditional development model.
Integrate the energy-economy-environment (3E) system theory, green growth, and ecological eco-
nomics theory, and reveal the dynamic coupling law of clean energy, ecological governance, and
high-quality economic development. It is found that the transformation of energy structure can
form the effect of source emission reduction and space optimization through the modes of renewa-
ble energy substitution and “photovoltaic + sand control”; the ecological constraint through the car-
bon price mechanism to promote the internalization of the energy system; the market drive and
policy coordination mechanism activates the natural capital value with the tools of carbon trading
and ecological compensation, and builds the collaborative network of “policy demarcation-market
allocation-technology enabling.” The Yangtze River Delta demonstration area realized the reduc-
tion of energy consumption and wetland restoration through the coordination of landscape storage
and cross-domain compensation. German renewable energy legislation and the Nordic carbon tax
verified the effectiveness of the constraint-incentive policy combination. Study and propose to build
a multi-dimensional policy system of “GEP accounting and assessment + green technology bank +
regional collaborative governance” to promote the transformation of ecological value into economic
growth momentum. The theoretical level breaks through the linear analysis framework and reveals
the nonlinear coordination law of the 3E system. At the practical level, it provides a mechanism
toolbox for coordinating dual-carbon goals and ecological civilization and helps global climate gov-
ernance shift from cost-sharing to value co-creation, which has strategic significance for Chinese-
style modernization and global sustainable development.
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