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Abstract : This study takes panel data from 21 cities in Guangdong Province for the period 2014 2024 as its
sample. We empoy the super—efficiency SBM-DEA model with undesirable output to measure the
green and low—carbon innovation efficiency of these cities, and further analyzes its dynamic evolution
using the Malmquist-Luenberger (ML) index. In addition, the regional convergence of low—carbon
innovation efficiency in Guangdong Province is examined. Finally, a Tobit regression model is applied
to identify the key factors influencing this efficiency. The results indicate that while the overall green
and low-carbon innovation efficiency in Guangdong Province shows a fluctuating upward trend,
significant regional disparities exist: the Pearl River Delta region exhibits the highest efficiency, whereas
western Guangdong ranks the lowest. Decomposition of the ML index reveals that technological
progress is the primary driver of efficiency improvements, while changes in technical efficiency play
a relatively limited role. Convergence tests suggest significant o —convergence and B —convergence
in green and low-carbon innovation efficiency, indicating a narrowing trend in regional disparities.
Policy recommendations include expanding Guangdong Province’ s openness to the outside world,
upgrading its industrial structure, and enhancing the urbanization level across regions. These measures
facilitate the development of green economy and the achievement of its low—carbon goal.

Keywords : green and low-carbon innovation; Super-efficiency DEA model; Malmquist-Luenberger index
(ML); convergence; Tobit regression
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