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Abstract: The policies on peaking carbon emissions and realizing carbon neutrality have crucial impacts on the
development of urban industries. Accurately measuring the carbon emission and analyzing its impact factors, as well as
comprehensively studying the energy-related carbon emissions structure of industrial sectors in the future, is the
foundation of scientifically devising the policies on city development. In this paper, an impact factor analysis approach
of urban industries is proposed based on Logarithmic Mean Divisia Index (LMDI) method, and the carbon emission
forecasting method under multiple uncertainties is developed. First, the Kaya equation is reformulated to better take the
carbon emission of electricity received from outside the city into account. Meanwhile, the reformulated Kaya equation
can measure the impacts from the industrial and energy consumption structures. LMDI method is utilized to decompose
the impact factors of carbon emission. Then, based on the deterministic scenario-based forecasting method in previous
studies, we further model the multiple uncertainties from impact factors based on the box-type uncertainty set. Moreover,
we improve the STIRPAT forecasting model, and construct a forecasting method by optimizing and obtaining the upper
and lower bound within the uncertainty set. Finally, the proposed methods are validated by using Suzhou as an example,
and practical political suggestions are provided.

Keywords: decomposition of impact factors of carbon emission; LMDI method; box-type uncertainty; improved
STIRPAT method; carbon emission forecasting
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