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Abstract

To accurately grasp the spatial and temporal characteristics of water resource utilization efficiency
in China, based on distinguishing and clearly defining water resource endowments and geograph-
ical locations as exogenous uncontrollable fixed factors, and water resource rigid constraints and
environmental regulations as endogenous controllable constraints (based on the exogenous varia-
ble theory of regional economics and the intervention logic of regulatory economics), this study uti-
lizes panel data from 31 provincial-level administrative regions across the country from 2021 to
2025. It employs the Slacks-Based Measure (SBM) model considering undesirable outputs for meas-
urement, and quantifies fixed and constraint factors using the entropy method to analyze their
mechanism of action on efficiency. The results indicate that the overall water resource utilization
efficiency in China is on an upward trend, with a five-year average of 0.68, indicating a potential
improvement space of 32%. There are significant regional differences, exhibiting a spatiotemporal
pattern of “the east leading, the middle catching up, and the west lagging behind”. Among the fixed
factors, water resource endowments show a negative correlation with efficiency (confirming the
“resource curse”), and regional differences are an important inherent reason for the efficiency dif-
ferentiation among the eastern, central, and western regions. Among the constraint factors, rigid
constraints and environmental regulations have a significant positive driving effect on efficiency,
with environmental regulations having a stronger forcing effect. The research conclusions can pro-
vide references for optimal allocation of regional water resources and differentiated policy design.
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Table 1. Input-output indicator system table
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Table 2. Water resource input-output table
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Table 3. Water resource utilization efficiency of 31 provincial-level administrative regions in China
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Table 4. Water resource utilization efficiency table
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