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A Study of Urban Energy Rebound Effect Considering the Digital
Economy: Empirical Measurements and Formation Mechanism
ZHU Yu-ke, SONG Yi-chun

Abstract: Incorporating the digital economy into the measurement framework of energy rebound effect holds
significant theoretical and practical implications for the accurate assessment of the energy rebound effect in
Chinese cities under the macro-environment of deep integration of the digital and real economies. Based on a
comprehensive selection of traditional energy consumption influencing factors, this study innovatively incorpo-
rates the digital economy as a macroeconomic element. Using data from 277 prefecture-level and above cities
in China from 2013 to 2021, the study measures the urban energy rebound effect under the digital economy
through the improved stochastic frontier model (SFA) of energy demand, analyzes its spatial and temporal
evolution trends, and further explores the formation mechanism of the digital economy that induces and
expands the urban energy rebound effect. When the digital economy is integrated into the measurement frame-
work of the energy rebound effect, the energy rebound effect of Chinese cities ranges from 37% to 98.4%,
with a mean value of 56.2%, indicating that the actual energy savings in Chinese cities under the digital
economy is only approximately 40% of that expected. Meanwhile, the energy rebound effect of Chinese cit-
ies is characterized by cyclical fluctuations and a spatial distribution pattern of “inland to coastal decreasing”,
and the polarization effect gradually appears. More notably, the digital economy significantly amplifies urban
energy rebound effect. Digital economy promotes technological progress and innovation, enhances energy
efficiency and promotes economic growth, which increases energy consumption through the “substitution
effect” “income effect” and “output effect”, thus inducing and expanding the urban energy rebound effect.
Meanwhile, government R&.D expenditure and natural resource endowment also significantly expand the
positive effect of digital economy on urban energy rebound effect. The study provides a methodological refer-
ence for accurately measuring the urban energy rebound effect under the scenario of digital economy develop-
ment, and offers a theoretical basis and empirical reference for optimizing the implementation of digital
economy to effectively curb the urban energy rebound effect in China.
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