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<E D> OHF A 9 EA
A v =
Civil Aviation
Road Transportation
no resuspension
Cement production
Petroleum Refining
Non-Specified
Other Transportation
Liming
Manufacturing Industries and Construction
Solid Fuels
Other Process Uses of Carbonates 9w B9l 1onCO2
Oil and Natural Gas == e oneeq EDGAR
: N: 553
Railways
Lime production
Metal Industry
Glass Production
Water-borne Navigation
Urea application
Residential and other sectors
Fossil fuel fires
Chemical Industry
Non-Energy Products from Fuels and Solvent Use
Incineration and Open Burning of Waste
13 % oy Apee A, %1?: 2lf.OOOton
oA A w9l 100000 | © 0 07 EARE
AUAY: 6 / N: 144
o
GDP R T 1000 27 BAGL
<HE D> VZEAS
A mean med max min s.d.
Civil Aviation 3637.5 34915 7005.9 1027.2 1822.5
Road Transportation 43598.0 411136 75300.7 147403 18034.7
no resuspension
Cement production 46590.4 46013.1 67405.9 17506.5 13456.3
Petroleum Refining 24056.7 23630.3 332124 11728.6 5238.5
Non-Specified 6345.3 5813.0 17841.8 977.6 4120.3
Other Transportation 387.6 383.2 656.3 93.6 156.8
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HE mean med max min s.d.
Liming 358.5 310.2 1070.9 70.8 264.4
Manufacturing Industries and | ) 154 208197 264437 71613.7 56892.1
Construction
Solid Fuels 13458.7 12825.8 29643.0 3267.7 78454
Other Process Uses of 2246.6 22164 3056.7 1310.1 152.2
Carbonates
Oil and Natural Gas 1026.3 1027.7 1286.3 768.7 145.8
Railways 1088.6 1076.1 17136 677.1 234.8
Lime production 10148.7 9538.0 19843.9 6801.7 3567.9
Metal Industry 14568.4 14322.7 21048.8 2495.2 5328.2
Glass Production 100.7 103.7 123.0 30.6 23.5
Water-borne Navigation 4546.8 4212.1 9182.8 3092.5 1876.4
Urea application 1645.3 1280.7 4115.2 415.6 1189.6
Residential and other sectors 39845.6 35990.7 85725.9 5627.3 22658.5
Fossil fuel fires 2365.2 2364.9 2366.0 2364.9 0.3
Chemical Industry 13585.7 13336.7 19248.3 6541.7 3245.9
Non-Energy Products from
Fuels and Solvent Use 1568.7 1549.4 2218.3 880.5 328.5
Incineration and Open Burning of 165.9 154.4 3031 116 877
Waste
13} F olluiA] AR 346,597 370,163 490,237 140,993 115,069
Mgk AR 323463 388820 448246 141092 103654
A5 AN 45038.5 43965.8 72298.9 21232.0 16847.4
7k AR 1548.8 1341.1 3773.0 245.0 1166.4
GDP 530106 487940 1210207 100280 357034
S0l $831o) BEISIE ARIVA RUL AV1S oy s "
7] RY(AR), 2H+ A2 (integrated), ©1%F it or(B)0p (5%)
o(B) = 1— @B — @, B2 — . — ¢, BP
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Modeling and Forecasting China’'s Energy-Related CO, Emissions
and Policy Impacts: A Hybrid SARIMA-XGBoost Approach

Zhou Yi, Yeongchan Park

Yonsei University

This study analyzed and forecasted China's energy-related CO, emissions using a hybrid
SARIMA-XGBoost model and evaluated mitigation policies via an ARMA counterfactual. By combining
linear time-series structure with nonlinear pattern learning, this study captured nationwide, long-run
dynamics and their linkage to policy instruments. Three phases were identified: (i) 2000-2007,
a sharp rise driven by heavy-industry expansion and a coal-dominated energy mix, alongside
reliance on command-and-control tools; (i) 2007-2012, a deceleration as market-based instruments
were introduced; and (i) 2012-2023, a plateau with a pluralistic policy regime integrating
command-and-control, market, and voluntary measures. The policy evaluation indicated average
annual reductions of 507 Mt after 2008 and 2.287 Gt after 2012, implying increasing effectiveness
as governance improved. The forecasts for 2024-2030 suggest that the emissions growth rate
will decline to 12.78%, reflecting tangible progress in the energy-structure transition aligned with
‘carbon peaking and carbon neutrality” goals. These results provide empirical support for
differentiated mitigation strategies in China and offer decision-relevant insights for global climate
governance.

Keywords: Energy-related CO, Emissions, SARIMA-XGBoost Model, Evaluate Mitigation Policies
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