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Overview

The paper investigates the role of energy prices in reducing energy intensity in Chinese industry. For the short run, the paper estimates contemporaneous energy price elasticities; for the long run, the paper examines in the impact of energy prices on energy-saving investment. A central purpose of the paper is to identify those subsets of China’s industrial firms that are the largest energy consumers and likely to be the most price responsive. Analyzing a unique panel data set which reports firm-level energy consumption and price, the paper shows three stylized facts: (i) real energy prices, which are regulated by government, are typically lowest for state-owned enterprises (SOEs), followed by domestic non-SOEs, and highest for foreign-funded firms. (ii) In descending order of energy intensity, the six most energy-intensive industries are: electricity and power generation, petroleum processing and coking, coal mining, chemical products, nonmetal products, and nonferrous metal products. Also these six industries face relatively lower energy prices than the rest of mining and manufacturing industries. (iii) In the short run, SOEs tend to be somewhat less responsiveness than their domestic non-SOE counterparts and foreign-funded firms. However, over the long-run, SOEs tend to be more responsive to rising energy prices by investing in new energy-efficient capital; the same price-investment channels are less robust for non-SOEs or foreign-funded firms. Last, in a DSGE model with a combination of putty-clay and putty-putty investment, the share of output produced by putty-clay investment is estimated through indirect inference. An economy with 69.8% of output produced by putty-clay investment is able to reproduce the energy price elasticities estimated directly from the firm-level data. The model also shows that a 10% increase in energy price will lead to a 3.1% decrease in energy intensity, which is associated with a 1.1% drop in output and a 4.2% drop in energy consumption.

The paper is organized as follows: Section 2 describes the data set and summarizes several facts on the heterogeneity of energy intensity and price, as well as energy pricing for Chinese industrial firms. In Section 3, estimation models are introduced and endogeneity of firm-level energy prices is addressed; short and long run price elasticities are estimated for the full sample and individual industrial sectors. Section 4 describes the two models: putty-clay investment model and putty-putty investment model. Calibration and implications of the two models are discussed in Section 5. Section 6 estimates the proportions of output produced by putty-clay investment via indirect inference, and use the estimated model to quantitatively evaluate the impact of energy price on aggregate variables. Conclusions are drawn in Section 7. 

Methods

Regression analysis; stochastic general equilibrium model; indirect inference

First, I use regression analysis to summarize several stylized facts and estimate firm’s energy demand elasticities. Next, I introduce a stochastic general equilibrium (DSGE) model, and estimate this DSGE model via indirect inference method, so the DSGE model is able to replicate the stylized facts that observed from the data. Last, this estimated model is used to quantitatively evaluate energy price policy. 
Results

First, I document several stylized facts: 

(i) Real energy prices, which are regulated by government, are typically lowest for state-owned enterprises (SOEs), followed by domestic non-SOEs, and highest for foreign-funded firms. 
(ii) In descending order of energy intensity, the six most energy-intensive industries are electricity and power generation, petroleum processing and coking, coal mining, chemical products, nonmetal products, and nonferrous metal products. Also these six industries face relatively lower energy prices than the rest of mining and manufacturing industries. 
(iii) In the short run, SOEs tend to be somewhat less responsiveness than their domestic non-SOE counterparts and foreign-funded firms. However, over the long-run, SOEs tend to be more responsive to rising energy prices by investing in new energy-efficient capital; the same price-investment channels are less robust for non-SOEs or foreign-funded firms.
Second, I introduce a DSGE model with a combination of putty-clay and putty-putty investment, the share of output produced by putty-clay investment is estimated through indirect inference. An economy with 69.8% of output produced by putty-clay investment is able to reproduce the energy price elasticities estimated directly from the firm-level data. 
Third, the estimated model also shows that a 10% increase in energy price will lead to a 3.1% decrease in energy intensity, which is associated with a 1.1% drop in output and a 4.2% drop in energy consumption.

Conclusions

This paper investigates the role of energy prices in reducing energy intensity in Chinese industry. For the short run, the paper estimates contemporaneous energy price elasticities; for the long run, the paper examines in the impact of energy prices on energy-saving investment. 

Analyzing a unique panel data set which reports firm-level energy consumption and price, the paper shows that energy prices, which are regulated by the government, are typically lowest for SOEs, followed by domestic non-SOEs, and highest for foreign-funded firms; also the six industries in descending order of energy intensiveness are, electricity and power generation, petroleum processing and coking, coal mining, chemical products, cement, and iron and steel; these also face relatively lower energy prices than the rest of Chinese industry. In the short-run, SOEs tend to be somewhat less responsiveness than their domestic non-SOE counterparts and foreign-funded firms. However, over the long-run, SOEs tend to be more responsive to rising energy prices by investing in new energy-efficient physical capital, which in turn improves their energy efficiency, while the price-investment channels does not appear to operate for non-SOEs or foreign-funded firms. 

Moreover, in a DSGE model with a combination of putty-clay and putty-putty investment, an economy with 69.8% of output produced putty-clay investment is able to reproduce the energy price elasticity estimated directly from the firm-level data. This output share is estimated through indirect inference. This two-sector model predicts that a 1.1% drop in output and a 4.2% drop in energy usage in response to a 10% increase in energy price.
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