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Research on the method of electricity demand prediction based on fuzzy

autoregressive distributed lag model under the background of “dual carbon”
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(1. East Branch of State Grid Corporation of China, Shanghai 200120, China;2. School of Electrical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Driven by the “dual carbon” goal, significant changes will occur in social and economic development, energy production, and
consumption structure, leading to new characteristics in factors and trends affecting electricity de-mand forecasting. The power industry is
a key area to ensure the practical achievement of the “dual carbon” goals, so research needs to be conducted on electricity demand fore-
casting method under the new situation. Logarithmic mean index method (LMDI) and path analysis method are used to study the influenc-
ing factors of electricity demand under the background of “dual carbon”, and extracts three carbon emission related influencing factors of
electricity demand: electrification rate, clean energy generation ratio, and energy intensity. A method for predicting electricity demand
based on fuzzy autoregressive distributed lag model is proposed. The regression coefficients are fuzzified on the basis of the autoregressive
distributed lag model considering policy lag effects. By establishing a mini-mum fuzziness optimization model, the regression parameters
with the least uncertainty are obtained, which improved the accuracy of long-term electricity demand prediction under the background of
“dual carbon”. Based on the historical data of China’s socio-economy and electricity demand, and in combination with the national policy
objectives, the electricity demand in China under different low-carbon paths has been predicted to verify the feasibility and effectiveness of
the power demand forecasting method proposed in this article.

Key words: “dual carbon” target;electricity demand prediction; LMDI decomposition; fuzzy autoregressive distributed lag model ; fuzzy op-
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Fig. 1 Flow chart of power demand prediction method

based on fuzzy autoregressive distributed lag model
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Table 1

carbon emissions in China’s power industry

Contribution of various influencing factors to
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Fig.2 Energy demand correction based on the minimum

proportion of clean energy under carbon constraints
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Table 2 Prediction results of carbon emissions in different

scenarios
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Table 3 Regression model parameter estimates
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Fig. 3 Prediction results of electricity demand in different

scenarios
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Table 4 Comparison between scene prediction values and

related research values
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