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Carbon emission forecasting in Zhejiang Province based on LASSO algorithm

and grey model
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2. Institute of Science and Technology Information of Zhejiang Province, Hangzhou 310006, China)
Abstract; Under the green and low—carbon development goal of achieving " carbon peaking and carbon
neutrality" in China, cyclical analysis and accurate prediction of carbon emissions are of great impor-
tance. This paper investigates carbon emissions in Zhejiang Province. First, the variable mode decom-
position method is used to decompose the historical data of carbon emissions in Zhejiang Province, ena-
bling an analysis of its cyclicality fluctuations. Second, the LASSO algorithm is employed to identify the
key influencing factors of carbon emissions. Finally, considering the 14th Five—Year Plan and the prov-
ince’s development trajectory, three development scenarios (normal, low—carbon, and inertia) are as-

sumed, and the GM (1, N) model is used to predict the carbon emissions in Zhejiang Province from
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2020 to 2030. The analysis reveals that the dominant factors affecting carbon emissions in Zhejiang

Province are the proportion of the third industry in GDP, the number of private cars, the total fixed as-

set investment in the province, the total electricity consumption, R&D intensity, and technology market

turnover. Under the low—carbon scenario, carbon emissions are projected to peak at 400.28 Mt in 2030.

In contrast, under the normal scenario, carbon emissions are estimated to reach 474.23 Mt, while the

inertia development scenario predicts carbon emissions of 568.77 Mt. Furthermore, carbon emissions

are expected to continue rising beyond 2030 in the normal and inertia development scenarios. In light of

these findings, It is recommended that Zhejiang Province should focus on optimizing its industrial struc-

ture, improving energy efficiency, increasing investment in low—carbon research and development, and

steadily advancing the goal of " carbon peaking" .

Keywords: Carbon emissions; Lasso algorithm; GM (1, N); Forecasting
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Fig. 2 Decomposition results of carbon emission data in Zhejiang Province
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Table 4 Carbon emission forecasts under different scenarios and the specific status of each indicator
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2021 55.65 1533.08 0.42 4915.55 2.79 960.47 385.59
2022 56.21 1571.41 0.45 5023.69 2.84 998.89 384.26
2023 56.77 1610.69 0.48 5134.21 2.90 1038.84 383.35
e 2024 57.34 1650.96 0.51 5247.17 2.96 1080.40 383.72
. 2025 57.91 1692.24 0.55 5362.60 3.02 1123.61 387.18
2026 58.78 1734.54 0.57 5459.13 3.08 1191.03 396.94
2027 59.66 1777.91 0.60 5557.40 3.15 1262.49 418.15
2028 60.56 1822.35 0.62 5657.43 3.22 1338.24 456.63
2029 61.46 1867.91 0.64 5759.26 3.29 1418.54 512.61
2030 62.39 1914.61 0.67 5862.93 3.37 1503.65 568.77
2020 55.65 1495.69 0.39 4 800.32 2.74 905.77 389.04
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2029 67.49 1822.80 0.61 5 878.83 3.40 1192.85 464.93
2030 69.04 1859.25 0.64 6 025.80 3.48 1240.56 474.23
2020 55.92 1481.10 0.39 4 776.79 2.75 914.65 396.72
2021 57.32 1503.32 0.41 4 848.44 2.82 942.09 397.53
2022 58.75 1525.86 0.44 4921.17 2.89 970.35 398.17
2023 60.22 1548.75 0.46 4 994,99 2.96 999.46 398.68
2024 61.72 1571.98 0.49 5069.91 3.03 1029.44 399.09
(e
i 2025 63.57 1587.70 0.52 5 145.96 3.11 1060.33 399.41
2026 65.48 1603.58 0.54 5197.42 3.20 1113.34 399.67
2027 67.45 1619.62 0.55 5 249.40 3.28 1169.01 399.88
2028 69.47 1635.81 0.57 5 301.89 3.38 1227.46 400.04
2029 71.55 1652.17 0.59 5354.91 3.47 1288.84 400.17
2030 73.70 1668.69 0.60 5 408.46 3.57 1353.28 400.28
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Fig. 5 Carbon emission trends under the three scenarios
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