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A Two-Stage Provincial Allocation Model for Renewable Energy
Quotas in China under the “Dual-Carbon” Goals

HAN Yufei', WU Fengping', LI Fang?*, LAl Xinyu'
(1. Business School, Hohai University, Nanjing 211100, China; 2. Business School, Changzhou University, Changzhou
213159, China)

Abstract: Scientific allocation of renewable energy quotas is an important policy instrument for promoting renewable energy utilization.
To address the issues of mismatched responsibility and low efficiency in existing quota allocation schemes, this study develops a two-stage
provincial renewable energy quota allocation model from the perspective of coupling responsibility and efficiency. In the first stage, based on
the energy trilemma theory, a responsibility evaluation index system for renewable energy consumption is constructed from three dimensions:
energy security, energy equity, and environmental sustainability. The entropy method is employed to estimate provincial responsibility
coefficients and generate an initial allocation scheme. In the second stage, a zero-sum gains data envelopment analysis (ZSG-DEA) model
is introduced to establish a responsibility—efficiency coupled optimization mechanism, which adjusts the initial allocation to obtain an
efficiency-optimized quota distribution as the final result. The results show significant interprovincial differences in renewable energy
quotas, which are closely related to the core dimensions of the energy trilemma. Allocating quotas toward regions with higher efficiency
and greater responsibility can effectively improve the overall performance of the energy system. By 2030, economically developed regions
and those with abundant clean energy resources are expected to undertake higher quotas, while regions with limited resource endowments
and low energy demand are allocated lower quotas. Furthermore, to address regional imbalances in renewable energy consumption, eastern
regions are required to assume greater consumption responsibilities, facilitating a gradual transfer of responsibility from western to eastern
regions. This study not only provides a scientific approach for renewable energy quota allocation, but also offers policy insights for regional
coordinated development and achieving the “dual-carbon” goals.

Keywords: renewable energy; dual-carbon goals; quota allocation; energy trilemma; DEA model
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