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Abstract. Fully considering the government’s economic and social development and related energy 

planning, based on energy consumption per GDP and other binding indicators, the change of electrical 

energy in terminal energy consumption has been analyzed and the forecasting model of electricity 

consumption in the whole society has been built. The electricity consumption in the whole society of 

Henan in 2020 has been successfully forecasted through a specific example. The feasibility and 

practicability of this forecasting method are verified. This method can provide the basis for power 

planning and business decision-making. 

1. Introduction 

The prediction of power consumption in the whole society is the basic work of power system 

planning and operation. A variety of forecasting methods based on different starting points are 

proposed and practiced, which have their own scope and advantages. Such as key industry analysis 

based on the analysis of the industry changes in electricity consumption and daily average electricity 

consumption method takes into account the influence of cooling and heating capacity. As the current 

resource environment constrains and energy efficiency issues are highlighted, the state has introduced 
a series of energy industry development plans to promote energy transformation and transformation. 

It is necessary to propose a new forecast method of electricity consumption in the whole society which 

start from the planning point of view, based on the binding index proposed by the government and 

consider the structural changes of energy consumption. This method can provide a useful supplement 

for the selection of the forecast result of electricity consumption in the whole society from the 

perspective of government planning, and aims to provide decision-making reference for the power 

enterprises. 

2. Method description 

The development of the national economy and society needs the comprehensive protection of coal, 

oil, natural gas, electricity and other categories of energy. In order to promote the adjustment of 

energy structure, protect the ecological environment, enhance the overall efficiency of energy systems, 

achieve green energy industry healthy sustainable development, the government clearly put forward 

some constraint index such as the unit GDP energy consumption＂the 13th Five-Year Plan for Energy 

Development＂. This method is based on the government plan of economic, social development and 

energy, besides energy consumption indicators as the breakthrough point to carry out the long-term 

electricity consumption forecast in the whole society. 

Total energy consumption E1. On the base of total energy consumption in current year, the total 
energy consumption for the target year can be calculated based on the economic development 
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indicator proposed by＂the 13th Five-Year Plan for National Economy and Social Development ＂

and the unit GDP energy consumption indicator proposed by ＂the 13th Five-Year Plan for Energy 

Development＂. 

Terminal energy consumption E2.  

𝐸2 = 𝐸𝑒 + 𝐸𝑜                                                                                                                                 (1) 

In formula (1), Ee- terminal electric energy consumption; 𝐸𝑜- terminal other energy consumption.  

𝐸𝑒 = (𝐸𝑄 − 𝐸𝐶 − 𝐸𝑊)                                                                                                                  (2) 

In formula (2), 𝐸𝑄- whole society electricity consumption; 𝐸𝐶- auxiliary power consumption; 𝐸𝑊- 

electric quantity of network losses; α- power equivalent, that is 0.1229 kilogram of standard coal 

equivalent /kilowatt hour. 

𝐸𝑜 = (𝐸1 − 𝛾𝐸𝑄 ) ∗ β                                                                                                                    (3) 

In formula (3), β- conversion factor of other energy processing, which is about 0.9 in the literature; 

γ- coal consumption of power generation. 

The proportion of electrical energy to terminal energy consumption ξ. The annual value of this 
coefficient can be calculated from the statistical data, the target year value can be obtained by methods 

such as trend extrapolation. 

ξ = 𝐸𝑒/𝐸2  = 𝐸𝑒/(𝐸𝑒 + 𝐸𝑜)                                                                                                         (4) 
According to formula (2), (3), (4), the analytical formula of electricity consumption can be get. 

𝐸𝑄 =
𝛽𝜉𝐸1+𝛼(1−𝜉)(𝐸𝐶+𝐸𝑊)

𝛼(1−𝜉)+𝛾𝛽𝜉
                                                                                                              (5) 

It concrete ideas are as follows: First, according to the forecast of the province's GDP growth level 

and ten thousands GDP energy consumption trend, get the total energy consumption; Secondly, based 

on the proportion of electric energy consumption in the terminal energy consumption over the years 

to predict the level of its development trend, and then through the formula (5) to calculate the total 

electricity consumption. 

3. Example analysis 

 
Fig. 1 2005-2020 unit GDP energy consumption trend in Henan Province (2010 comparable price) 

According to ＂the 13th Five-Year Plan for National Economic and Social Development in Henan 

Province＂, the province's economy maintained a high rate of growth, with an average annual growth 

rate of GDP higher than the national average of 1 percentage point or more. The forecast value of the 

province's GDP in 2020 (2010 comparable price) is about 5.40 trillion yuan. Since the "Twelfth Five-

Year Plan", Henan Province has accelerated the transformation of development mode, industrial 

transformation and upgrading made significant progress and the province's economic development 

quality and efficiency continue to be improved, by 2016 the province's unit GDP energy consumption 

of 0.6 tons of standard coal /ten thousand yuan. 

The government in＂the 13th Five-Year Plan for Energy Development＂put forward constrain 

index that the national unit GDP energy consumption compared to 2015 decreased about 15% by 
2020. On this basis, the unit GDP energy consumption fell by an annual average of about 3.2% during 
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the "13th Five-Year". Taking into account during the "12th Five-Year" Henan province has completed 

the national emission reduction targets a year ahead of schedule, It is expected that during the "13th 

Five-Year", the province unit GDP energy consumption will decline by more than the national 

average, with an average annual decline of about 4.5%. This value is expected to be 0.50 tons of 

standard coal equivalent/ ten thousand yuan in 2020. 
Combined with the economic development goals and energy consumption trends of the province, 

the total energy consumption of the province is expected to be 0.267 billion tons of standard coal 

equivalent by 2020. 

Table 1 The total energy consumption forecast of Henan province by 2020 

Year 

Gross 

product(Trillion 

yuan) 

Growth 

index(last 

year=100) 

Unit GDP energy 

consumption(tons of standard 

coal /ten thousand yuan) 

Total energy 

consumption(hundred 

million standard coal) 

2015 3.66 108.3 0.63 2.32 

2016 3.96 108.1 0.60 2.38 

2017 4.28 108.2 0.57 2.45 

2018 4.63 108.0 0.55 2.53 

2019 4.99 108.0 0.52 2.60 

2020 5.40 108.2 0.50 2.67 

Note: GDP is comparable in 2010 

Taking into account the upgrading of industrial structure, the gradual improvement of 

electrification level of urban and rural residents, and the in-depth advancement of electric energy, 

The province's electric energy accounts for a proportion of terminal energy consumption increased 
year by year. According to the calculation, in 2015 and 2016 the province's electric energy share of  

terminal energy consumption is about 21.7%, 22%, this proportion will rise further to 23.7% in 2020. 

Table 2 The forecast of electricity consumption of the whole society in Henan province by 2020 

Year 

Electric energy 
accounted for the 

proportion of terminal 

energy 

Terminal energy 

consumption(hundred 

million standard coal) 

Electricity consumption in 

whole society(Billion 

kilowatt hours) 

Growth rate 

2015 21.7% 1.63 288.0 -1.4% 

2016 22.0% 1.67 298.9 3.8% 

2017 22.4% 1.72 313.7 4.9% 

2018 22.8% 1.77 327.3 4.4% 

2019 23.2% 1.81 341.5 4.4% 

2020 23.7% 1.85 357.3 4.6% 

According to the above boundary conditions, it is estimated that in 2020 the province's total energy 

consumption of 118 million tons of standard coal, the whole society electricity consumption of 357.3 
billion kwh, the growth rate of 4.6% .  

4. Summary 

(1) The prediction method based on energy consumption index in this paper gives full 

consideration to the government's economic, social development and the related planning of energy 

industry, and is suitable for the prediction of electricity consumption in the medium and long term. It 

can predict the total annual electricity consumption from year to year. 

(2) The boundary condition of the method is clear and the calculation method is explicit. According 
to the example, in 2020 the whole society electricity consumption of Henan is 357.3 billion kwh and 

the average annual growth rate in the "13th Five-Year" is 4.4%. 

(3) Considering the promotion of technological progress factors and the replacement of electricity, 

the prediction results of this method may be low, which is suitable as a low level scheme. 
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