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Overview

China’s economy is going through a major transition, characterized by a slower growth rate, a structural shift to the tertiary sector, and industrial deleveraging—a process to address overcapacity that has built up in key industrial sectors over the past decades. China’s Gross Domestic Product (GDP) growth rate was 7.3% in 2014, 6.9% in 2015 and 6.7% in 2016 . Contribution of the tertiary industry to total GDP has exceeded 50% since 2015 and continued to grow to 51.6% in 2016. As a consequence, demand growth for electricity is expected to slow down substantially. Electricity growth slowed to 3% in 2014 and to 0.96% in 2015, however, bounced back to 5% in 2016. The newly released National 13th Five-Year Plan For Electricity Development projected future electricity consumption over the next five years at a relatively fast pace, with a projected annual growth rate of 3.6% to 4.8% before 2020. These are still significantly higher than the average over the last three years.
Methods

We consider the following econometric model to examine the effects of current economic transition for electricity consumption in China using provincial panel data:

yit =Zitβ +ηi+εit 

where yit is total electricity consumption of province i in year t; Zit is a vector of exogenous variables, including total GDP, industry composition, heavy industry capacity, and population; β is a vector of parameters; ηi represents the individual effect, capturing the idiosyncratic characters of each province; and εit is the error term.
We first regressed electricity consumption on total GDP, tertiary share, crude steel output, and population in a linear form using ordinary least squares (OLS) in Model 1. In Model 2, we used least squares with dummy variable (LSDV) to control for the unobserved heterogeneity for each province by introducing a province dummy. Time trend (year) was also included to control for both heterogeneous variations across provinces and exogenous shocks common to all provinces in technology progress. We used provincial fixed effects estimators in Model 3 to regress electricity consumption on total GDP, tertiary share, crude steel output, and population.
We also estimated the elasticity of economic growth on electricity consumption:
Lnyit = LnZitβ + ηi + εit 
We regressed electricity consumption on GDP, crude steel production, population, and tertiary GDP share using the log-log function form for each variable in Model 4. Model 5 used LSDV to capture differences in provinces and Model 6 was estimated by the  provincial fixed effects.
Results

The results show that GDP and crude steel output have significant positive effects on total electricity consumption; however, the results for impacts of tertiary share vary. Model 2, Model 4 and Model 5 show a significant negative effect of tertiary share on electricity consumption at 95% significant level, 99% significant level, and 95% significant level , respectively. However, results of Model 1, Model 3 and Model 6 show that there is no remarkable evidence supporting the contribution to electricity savings from a transition to tertiary sector. Results from all models, except for Model 6, show a significant positive effect of population on total electricity consumption. 

We also used Model 1 and Model 4 to forecast electricity consumption in 2020. Model 1 predicted electricity consumption in 2020 to be 6,712 TWh, with an annual growth rate of 3.3 percent. By assuming that the crude steel output would stay at the same level as it was in 2015, Model 1 predicted electricity consumption in 2020 to be 6,750 TWh, with an annual growth rate of 3.5 percent. Model 4 predicted electricity consumption in 2020 to have an annual growth rate of 2.7 percent, assuming a 10 percent reduction in crude steel output by 2020.
Conclusions

Given the uncertainties facing China’s current economic transition, it is important to examine whether future electricity consumption will remain at a high growth or shift to a lower level in the medium term. This analysis attempts to examine the relationship between electricity consumption, and GDP, economic structure, and overcapacity in heavy industries in China, using provincial level data from 1995-2015. The results of this analysis provide valuable insight on the trend in electricity demand in the future, given that key features in China’s economic transition are likely to continue in the foreseeable future.
Among the leading factors affecting electricity demand growth, GDP continues to be the most significant driver for demand growth for power, followed by economic structural change, industrial de-leveraging, and population growth. Our estimates for the annual growth rate of electricity demand range from 2.7 percent (log model) to 3.3 percent (linear model), significantly smaller than the estimates published in the 13th FYP (3.6–4.8 percent). The difference in electricity demand in 2020 is about 350 TWh, or roughly the generation output of 84 GW of thermal coal or 50 GW of nuclear power plants using current average operating hours. 

The results of this research suggest that demand growth is clearly slowing down, and there is significant uncertainty in the future growth. Such uncertainty implies great risks in investing in new generating and transmission capacity, especially under the condition of excess capacity currently existing in China’s power sector. To manage such risks, a more transparent, robust, and dynamic planning methodology and process is essential. In addition, China should consider other market instruments to help ensure reliability rather than overpaying for unnecessary capacity.
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