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Abstract
Based on the carbon emission estimates for Tianjin from 2000 to 2016, the
LMDI model was employed to analyze the influencing factors of carbon emis-
sions in Tianjin. The results indicate that economic scale and energy intensity
exert substantial impacts on carbon emissions in Tianjin, with their effects man-
ifesting as promotional and inhibitory, respectively. By categorizing economic
variables into three scenarios (high, medium, and low) and emission reduction
variables into two scenarios (moderate reduction and strong reduction), six de-
velopment scenarios were generated through combination, such as high-growth-
strong-reduction and medium-growth-strong-reduction. Utilizing the extended
STIRPAT model, the changing trends of carbon emissions in Tianjin under
these six combined scenarios were projected. The results demonstrate that the
medium-growth-strong-reduction scenario optimizes both the carbon emission
peak and its timing compared to the other scenarios while ensuring economic
development, representing the optimal development model for Tianjin.
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Abstract

The LMDI model was applied to analyze the factors affecting carbon emission
from energy consumption in Tianjin from 2000 to 2016 based on the estimated
carbon emission data. The results indicated that the carbon emission in Tianjin
was significantly affected by the scale of economy and energy intensity, which
played the promotion and inhibition of carbon emission respectively. On which
the economic variables were classified into high, medium and low scenarios, and
the emission reduction variables were divided into two modes of medium emis-
sion reduction and strong emission reduction. By means of the combination, 6
development modes including the high economic growth with strong emission
reduction and the medium economic growth with strong emission reduction
were obtained. Based on the STIRPAT extended model, the trend of carbon
emissions in Tianjin under the 6 combination modes was predicted. The results
showed that the mode of medium economic growth with strong emission reduc-
tion was the best for maintaining the economic development in Tianjin, and the
carbon emission peaks and their occurring years were optimized compared to
those of other modes.
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3. Model and Scenario Design
3.1 Model Construction

The STIRPAT model was used to analyze the driving factors of carbon emissions.
The model is expressed as:

ln 𝐼 = 𝑎 + 𝑏 ln 𝑃 + 𝑐 ln 𝐴 + 𝑑 ln 𝑇 + 𝑓 ln 𝑁𝐽 + 𝑔 ln 𝐶𝐽 + 𝑒 (8)

where:
- 𝐼 represents carbon emissions (t)
- 𝑃 represents population (10� persons)
- 𝐴 represents per capita GDP (10� yuan/person)
- 𝑇 represents technology level
- 𝑁𝐽 represents industrial structure
- 𝐶𝐽 represents urbanization level
- 𝑒 is the error term
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Note: Figure translations are in progress. See original paper for figures.
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