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Extended Solow regression model for mid/long-term load forecasting adapted to
supply-side structural reform
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Abstract: As the supply-side reform gets further development, the evolution of electricity demand has become less
predictable. Traditional mid/long-term load forecasting models often overlook the supply-side reform factors, making it
difficult to meet the requirements on the forecasting accuracy of mid/long-term load under new situation. With the
aforementioned background and defect, this paper proposes a novel mid/long-term load forecasting model, named
Supply-Side Reform-Extend Solow Regression Model (SSR-ESRM), to adapt to the implementation of the policy. Firstly,
the quantitative indicators from scale, structure and efficiency perspective based on the connotation of the structural
supply-side reform are constructed. Next, the supply-side reform indicators are introduced into the basic Solow model,
extended into SSR-ESRM as underlying point forecast models. Meanwhile, to reflect the uncertainties of this policy,
several economic scenarios based on system dynamics model and multiple ex-ante load forecasts are generated. It is
shown that SSR-ESRM has higher forecasting accuracy and moderate sensitivity to scenario switching, which can
facilitate the flexibility of power system planning and provide useful reference for realizing power grid planning.
This work is supported by National Key Basic Research Program of China (973 Program) (No. 2016YFB0900101).
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Fig. 1 Illustration of connotation of the supply-side

structural reform
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Table 1 Indicators selection for representing supply-side

structural reform from power systems angle
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Fig. 2 Flowchart of establishing supply-side reform-extended

Solow regression model
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Table 2 Basic index factor library and its value way
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Table 3 Feature index factor library and its value way
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Table 4 Indexes of supply-side structural reform and

their value ways of industrial indexes
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Fig. 3 Causality diagram of system dynamics model of

total power demand and subsystems
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Table 9 Comparison of point forecasting accuracy among six modelS
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2014 152029 1537.16 1.11% 1 406.65 7.47% 1531.84 0.76%
2015 1418.59 1468.55 3.52% 1342.66 5.35% 1479.20 427%
2016 1411.06 1589.10 12.62% 1401.82 0.66% 1477.89 4.74%
MAPE 6.13% 3.78% 2.89%
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Fig. 7 Mid/Long-term ex ante forecasting for energy in Yunnan Province under multi-scenarios
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Table 10 Forecasting results of energy extrapolation in important years under three scenarios
B SSR-ESRM/{Z kWh SSR-ERM/{Z, kWh
A 2018 2019 2020 2025 2030 2018 2019 2020 2025 2030
st A 1700.6 1736.9 19455 25593 33584 1768.3 1938.1 22823 33754 41392
75 9: 16399 1707.7 1804.2 22548 2841.2 1743.4 1901.3 2119.8 2757.0 3143.8
17548 1615.6 1718.8 1831.9 24294 3280.5 1825.9 2109.1 2339.6 3496.5 4183.2
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