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Measurement and forecasting analysis of embodied carbon emissions in
logistics industry across China’s three northeastern provinces
Hou Jiaqi, Wu Jinzhuo
(School of Civil Engineering and Transportation, Northeast Forestry University, Harbin 150040, China)
Abstract: Accurately measuring the embodied carbon emissions of the logistics industry and pre-
dicting its future trends can help formulate precise emission reduction strategies, thereby promo-
ting the achievement of China’s “Dual Carbon” goals. This study takes the three northeastern
provinces as the research object, uses the industry stripping method and the input-output method
to measure the embodied carbon emissions of the logistics industry from 2000 to 2022, and em-
ploys the ARIMA model for prediction. The results show that: @O From 2000 to 2022, the em-
bodied carbon emissions in the logistics industry of the three northeastern provinces exhibites re-
gional divergence. Heilongjiang and Liaoning Provinces generally maintaines a continuous upward
trend, while Jilin Province showes a development trend of first increasing and then decreasing.
@The proportion of direct carbon emissions in the logistics industry of the three northeastern
provinces overall displayes a trend of first rising and then falling. The ranges for Heilongjiang
and Jilin are similar, at 18. 85% ~43.84% and 10. 55% ~43. 57% respectively, while the propor-
tion for Liaoning is relatively smaller, ranging from 13.83% to 31.36%. @®From 2000 to 2022,

the embodied carbon emission intensity of the logistics industry in the three northeastern prov-
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inces showes a development trend of first decreasing and then increasing. After 2019, it stabili-
zes, ultimately fluctuating around 10. 5 t/10* CNY (Heilongjiang), 6 t/10* CNY (Jilin), and
11 t/10* CNY (Liaoning). @From 2023 to 2027, the embodied carbon emissions of the logistics

industry in the three northeastern provinces are projected to show a declining trend, at the reduc-

tion rates of 2.12%, 2. 78% and 3. 71% respectively. Finally, based on the above conclusions.,

differentiated emission reduction recommendations for the three northeastern provinces are pro-

posed.

Key words: logistics embodied carbon; input-output analysis; ARIMA model
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Fig.1 GDP and embodied carbon emissions from

the logistics sector in China’s Northeast Region
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Fig. 2 Composition of embodied carbon emissions in the logistics industry of the three provinces in Northeast China
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Fig. 3 Embodied carbon emission intensity of the logistics

industry of the three provinces in Northeast China
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Tab. 2 Augmented Dickey-Fuller test
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Tab. 3 Residual diagnostic tests and goodness-

of-fit for the optimal model
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Fig. 4 Residual ACF and PACF plots
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Tab.4 Relative error between fitted values and actual values
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Fig. 5 Actual and predicted embodied carbon emissions

in the logistics sector of the three northeastern provinces
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