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This paper investigates and quantifies the extent of the Transmission and Distribution Price Reform (TDPR) on economic growth. Provincial-level data from 2010 to 2019 was used to estimate the impacts of the TDPR on economic growth using a progressive difference in differences method (DID). Findings showed that the reform had a positive impact on regional GDP and regional GDP per capita. Furthermore, to explore its mechanism of influence, the impacts of the TDPR on electricity prices, including the average sale prices and sale prices for industrial users, were analyzed, and the evidence suggests that the TDPR has significantly reduced the sale price. Additionally, the regression result suggests that the TDPR mainly affects electricity prices to reduce the energy cost of enterprises, and then promotes the innovation of industrial enterprises above designated size (IEADS) and fixed asset investment, which act on total factor productivity and promote regional economic growth. The regression results showed good robustness under various robustness tests.
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INTRODUCTION
In March 2015, the “Opinions of the Central Committee of the Communist Party of China and the State Council on Further Strengthening the Reform on the Electric Power System” was issued, signifying the start of a new era of electrical power system reform in China. The focus of this reform is to promote the marketization process and straighten the price formation mechanism of electricity. Among numerous considerations, the TDPR is a very important part of this reform, with the main goal of promoting the reform of the electricity market. The main contents include the fundamental goal of promoting the development of the electricity market, adopting a pricing method that allows cost plus reasonable benefits, formulating the simplest transmission and distribution (T&D) price that meets the needs of the electricity market, and combining the guidance of national policy with the pilot formulations at the provincial level. Since the launch of a pilot project for the reform of transmission and distribution prices at the end of 2014, Shenzhen, China, has launched three batches of pilot projects for the TDPR in a total of 19 provinces or regions.
After the state approved the transmission and distribution prices in Shenzhen and West Inner Mongolia power grids, the state included the Anhui, Hubei, Ningxia, Yunnan, and Guizhou power grids into the scope of the pilot reform in 2015. In 2016, the National Development and Reform Commission (NDRC) clearly stated in the “Notice on Matters Concerning the Expansion of the Pilot Scope of TDPR” that it is necessary to continue to promote the pilot TDPR in other 12 provinces (cities or districts) including Beijing. Within the context of the relatively delayed reform of the electricity and market, the reform of transmission and distribution prices has advanced steadily, which has led to the achievement of some results. Presently, the state has approved the transmission and distribution prices for 32 provincial-level power grids, five regional power grids, and 31 inter-provincial and cross-regional special power transmission projects. During the first round of power transmission and distribution cost supervision and review, a total of about 128.4 billion yuan was reduced in related expenses, with an average reduction rate of 15.1%, which has yielded reform dividends to the market players. In 2019, China’s electricity market-oriented transaction electricity volume was approximately 2.3 trillion kWh, accounting for nearly 32% of the total electricity consumption in the whole society, with a significant increment in the degree of marketization. Generally, China’s TDPR is still at the pilot stage; however, the public and the government are now formulating the relevant conclusions in this regard.
The impact of energy sector reforms on generation efficiency differs among countries due to the varying levels of economic development and regional characteristics (Nela and Vedran, 2015). Different electric industry reform policies/measures have different impacts on geographically and economically diverse countries (Nagayama, 2010). When a country’s electricity market-oriented reforms are not appropriate for its level of development and regional characteristics, it could hamper economic growth (Nela and Vedran, 2015). Therefore, it is pertinent to carefully analyze the main economic benefits of the current TDPR. Moreover, it is propitious to make some inherent ambiguities clear, and to summarize the experiences gleaned from the pilot projects to enhance the TDPR.
Many studies have been conducted on the effectiveness of power sector reform in a certain country or region. Inglesi-Lotz and Ajmi (2021) used South Africa’s economic and social data from 1985 to 2018 to study how electricity supply and electricity prices can attract foreign direct investment. They found that electricity supply has a positive effect on the introduction of FDI and excessive electricity prices will hinder FDI. Aldubyan and Anwar (2021) analyzed the impacts of electricity price reform on the economy and environment in Saudi Arabia. Hartley et al. (2019) used a database from Texas to examine the impacts of electricity reform on retail prices. Their findings supported the hypothesis that market-oriented reforms can promote electricity prices to better reflect marginal costs. Akiko and Jeffrey-S (2018) used a set of panel data to explore the effectiveness of OECD countries’ electricity market reforms and posited that electricity market reforms are linked with lower household electricity prices. Furthermore, Nela and Vedran (2015) explored the impact of energy sector reforms on the efficiency of electricity generation in the EU-12 and selected Southeast European countries. Meher and Sahu (2013) studied the impacts of Odisha India power sector reform on electricity price. Nagayama (2010) examines the impacts of power sector reform measures on investments and transmission/distribution loss in 4 regions from 1985 to 2006 based on original panel data. He asserted that reform policy support should result in increased generation per capita and the reduction in the loss of T&D. Silva et al. (2007) studied the impact of Montenegro’s electricity price reform and found that the increment in electricity price not only exacerbates poverty but also has a negative impact on the environment. Hosoe (2006) analyzed the impacts of Japan’s electricity industry on production consumption, welfare, and the environment using a computable general equilibrium model (CGE).
In recent years, the Chinese government has accelerated the reformation of the electricity market. Song and Cui (2016) believed that the key to successful reform is the establishment of a market-oriented electricity pricing system that accurately reflects the relationship between the market supply and the demand, resource scarcity, the environment, and cost. In addition, numerous studies in China have focused on the effectiveness of China’s electricity price reform. Liu et al. (2019) and Wang et al. (2021) analyzed the effects of China’s TDPR on the investment behavior and the rational return of power grid enterprises. Zheng et al. (2021) investigated the impacts of electricity reform of China on retail price, technical efficiency, and electricity supply interruptions by adopting a fixed effect model. Pollitt (2021), Xie and Pollitt (2020) measured and assessed the impacts of electricity market reform within the context of the Chinese economy and found that power sector reform has a significant effect on industrial electricity prices in Guangdong and Zhejiang. Wang and Li (2019) pointed out that the new round of electricity market reforms has had a positive impact on the generation of renewable energy. Liu et al. (2020) found that electricity marketization can promote accommodation of renewable energy in Guangdong Province. Chen and He (2013) analyzed the impacts of China’s electricity market reform on efficiency of electricity production, employment, and household welfare by using a CGE model, and consequently enhance market-oriented electricity reform. Zhao et al. (2012) analyzed the effects of China’s previous power market reforms on electricity price and investment incentives using panel regression models and discovered the electricity price reforms in 1996 and 2003 have different effects on power generation corporations.
At the national policy level, the content of the TDPR is the price, and the target is the market. The impact of TDPR on electricity prices is pertinent to analyzing the impact of TDPR on economic growth. The re-approval of the transmission and distribution price will help to form an electricity price level that depends on market regulation. In addition, the market-oriented electricity prices can give full play to the resource allocation function of electricity prices, allow electricity prices to reflect the true power production costs, and promote industrial restructuring and transformation of economic development methods. Many studies have discussed the impact of electricity prices on the economy. Lin and Chen (2019) investigated the impacts of electricity prices on innovation of the renewable energy technologies based on FMOLS, DOLS, and PMG models at the provincial level from 2006 to 2016. They found that in the long run, the price of electricity can improve the efficiency of renewable energy innovation. Alexander et al. (2018) assessed the relationships between electricity prices and regulatory quality and corruption in the context of the European electricity market. Zhao and Hu (2020) showed that market-based electricity prices have a significant positive impact on energy efficiency and show heterogeneity in different regions. Meher and Sahu (2013) discussed the impact of the Odisha’s electricity price policy on financial systems, and they found that electricity prices can flexibly guide the investment, production, and consumption behavior of market entities. Many existing studies focused on the relationships between electricity price and economic growth using the Engle-Granger methodology to estimate a Vector-Error Correction Model. According to Payne (2010), the relationships between energy price and economic growth were summarized into four theoretical hypotheses. Ciarreta and Zarraga (2008), Yoo (2005), Appiah (2018) found that their conclusions have concurred in the growth hypothesis. Additionally, Dagoumas et al. (2020) revisited the relationship between economic growth and energy price and found that their results concur with the conservation hypothesis. Homoplastically, Narayan and Smyth (2009), Shahbaz and Lean (2012), Raza et al. (2015), Arawomo and Osigwe (2016)found that their conclusions were consistent with the feedback hypothesis. However, Bah and Azam (2017) and Bretschger (2009) believed that the relationship between economic growth and energy prices presents the characteristics of the neutrality hypothesis.
However, at present, few scholars are concerned about the economic impact of TDPR on a country. Particularly, only a few studies have evaluated the economic impact of the 2015 reform. In addition, the existing papers mainly focused on the impacts of power sector reforms or electricity price reform on the price of electricity, and a small part of the literature analyzed the impact of the reform on some social and economic variables, such as innovation and energy efficiency. Granted, numerous papers have assessed the relationship between electricity prices and economic growth; however, the majority adopted the causality testing methods, which are relatively lacking in the impact mechanism. Hence, this paper attempts to fill this existing gap in the field. Definitely, it is very difficult to evaluate the effects of the policy reform due to a policy mixed with many measures, especially, China’s TDPR aimed at marketization, which involves multiple changes. This simultaneity of the reforms enhances the difficulty level of specifically assessing the impact of the “reform” (Pollitt, 2021). Therefore, we adopted the DID method to evaluate the effect of the TDPR on regional GDP and regional GDP per capita. We also evaluate the impacts of TDPR on the average sale prices and industrial sale prices. To investigate the potential impact mechanisms, we estimate the impact of TDPR on the effective patent application counts and investments in fixed assets of industries above the designated size.
Our results showed that the TDPR has promoted regional economic growth by about 4% and has resulted in the reduction of the average sales price. Furthermore, the reform has significantly promoted technical innovations measured by the number of effective patent applications and has increased investment in the fixed assets of industrial enterprises above the designated size. Additionally, we found that the policy effects are heterogeneous across the various Chinese regions.
The innovativeness of this paper is depicted in the following: (1) Only a few studies have examined the relationship between electricity price reform and economic growth, and the relevant literature is mostly focused on the causality test of energy prices or energy consumption and economic growth, without providing the exact mechanism of impact. By analyzing the impact of the TDPR on the prices of electricity, this paper posited and tested two possible mechanisms of impact. (2) The literature on the effect of the new round of power market in China is rather limited, and the majority are focused on the potential reform effect or possible reforms rather than on the measurement of the actual reform impact. Given the gradual implementation of the current TDPR in batches, this paper regards the implementation of the TDPR as a quasi-natural experiment, using China’s provincial panel data from 2010 to 2019, and employing a progressive DID method to systematically evaluate the magnitude of the driving effect of the TDPR on regional economic growth. (3) These findings provide pertinent insight for the Chinese policy maker to further promote the reform of the electricity market and strengthen the reform on the transmission and distribution of electricity prices. Additionally, it has reference significance for other developing countries facing similar situations.
The rest of this paper is organized as follows: Data and Research Methodology describes the data and research methodology, and the baseline empirical results are presented in Empirical Result and Discussion. Robustness Checks and Heterogeneity Analysis analyzes the heterogeneity of the TDPR in different regions and the robustness test. Possible Mechanisms is an empirical demonstration of the ways in which the research objects of this paper play a role. The relevant conclusions and some actionable policy insights are put forward in Concluding Remarks and Policy Implications.
DATA AND RESEARCH METHODOLOGY
Data Description
The 2011–2020 China Statistical Yearbook is the main source of data for this paper. The average sale prices and the sale price for industrial users from 2014 to 2018 are from the China State Grid Corporation. The economic performance variable is measured by GDP. Ln_GDP is the annual natural log of the GDP. Ln_PGDP is the annual natural log of GDP per capita. Investment in fixed assets of IEADS is measured by the natural log of the fixed asset investment in the manufacturing sector (Ln_MFI). Innovation is measured by the natural log of the number of effective patent applications of IEADS (Ln_patent). Although not all inventions are patented, there are few major inventions that have not been patented (Johnstone et al., 2010), which also shows that the number of patents can better reflect the performance of technological innovation (Lin and Chen, 2019). The other control variables data in this study was also from China Statistical Yearbook. Table 1 displays the summary statistics for the selected variables. FDI is the annual net flows of foreign direct investment, which is measured as the percentage of FDI in the GDP in a given province. Edu is the number of students in regular colleges and universities divided by the total population of the region. Save is total savings for urban and rural residents divided by the GDP. Invest is regional fixed asset investment divided by GDP. Consume is total sales of whole society goods divided by GDP. Exp is the ratio of total exports to total imports. Sec is the output value of the secondary industry divided by GDP. The key policy variable electric is represented using a dummy variable, denoted as whether to carry out TDPR for a given province. Given the time lag of the policy, electricity price reform will generally have an effect in the subsequent year after the reform. If province i implemented the TDPR in year t-1, then in province i in year t and subsequent years, electric = 1, otherwise = 0. Table 1 presents descriptive statistics for this baseline sample. Variable definitions are in the Supplementary Appendix A.
TABLE 1 | Descriptive statistics.
[image: Table 1]Specification of the Econometric Model
The following equation is estimated by using a two-way fixed-effect model:
[image: image]
where i and t denote the province and year, respectively. We define [image: image] as the dependent variable and used to measure the level of regional economic development.
Electric indicates whether to carry out TDPR for province i on year t, which is the dummy variable. The coefficient of interest is β, which is an estimate of the contemporaneous relation between regional economic development and TDPR. The vector [image: image] stacks a list of control variables that could affect regional economic development according to Cao (2020), Zhang et al. (2019), and Liu and Zhao (2015), including the level of consumption, the level of investment, the level of net export, the level of foreign direct investment, the level of regional education, total savings rate, and the level of secondary industry development. α denotes the coefficients for the variables.
This paper considers the TDPR to be a quasi-natural experiment. It is implemented in batches; Anhui, Hubei, Hainan, Guizhou, Yunnan provinces were approved to pioneer the TDPR in 2015, and by the end of 2016, all provinces except the Tibet Autonomous Region have completed the TDPR. Consequently, the TDPR in various regions varies in time and region. There are many factors affecting the economic growth of the region, and other policies introduced at the same time will also affect regional economic growth, leading to an incorrect identification strategy. Next, we use a DID design to evaluate the effectiveness of TDPR.
EMPIRICAL RESULT AND DISCUSSION
We begin our analysis by examining the TDPR impact on regional economic development.
The Baseline Regression Result
Table 2 presents the result testing the effect of TDPR on regional economic development using Eq. 1. Columns 1 and Columns 2 are the regression results with the absence of the control variables, and Columns 3–4 contain the regression model with the inclusion of the control variables. The results showed that the coefficient on electricity is significantly positive throughout, suggesting that the reform of the electricity system with electricity price reform as its core can significantly promote regional economic growth. The effect is also economically significant. Furthermore, the coefficient of consumption, investment, and net export are significantly positive, with the consumption coefficient being the largest, indicating that the current consumption is still the most significant factor in the regional economic development. Although the level of secondary industry development also significantly promotes regional economy, the coefficient is only 0.009; hence, paramount attention should be given to the optimization of China’s industrial structure based on its significant impact on the level of economic development.
TABLE 2 | Baseline regression of the TDPR on regional economic development.
[image: Table 2]ROBUSTNESS CHECKS AND HETEROGENEITY ANALYSIS
Placebo Test
To test whether other random factors influence our conclusions, we tested the conclusions of this paper using a placebo test based on the results from previous studies (Ferrara et al., 2012; Li et al., 2016). The test idea is to randomize the implementation of the TDPR time. If province i implemented the TDPR in year t, then we randomly select 1 year from the sample period as the implementation time in province i. Similarly, the above process was replicated 500 times, and the results of the placebo test were reported in Figure 1.
[image: Figure 1]FIGURE 1 | Placebo Test. The abscissa axis represents the estimated coefficient, and the ordinate axis represents the p-value. The red dashed line is the position of the actual estimated coefficient. The orange dots represent the distribution of the randomly estimated coefficients.
Figure 1 reports the probability density distribution of the estimated coefficients. It can be found that the estimated values of the dependent variable coefficients after randomization are concentrated around 0, and the baseline estimation result is 0.023. Therefore, the implementation time of random reforms will lead to a significant decline in the effect of reforms on regional economic development, which proves that there are no other random factors affecting the basic conclusion. In other words, this shows that the random transmission and distribution price reform time does not have “reform dividend,” and the reverse introduction of the transmission and distribution price reform does have a significant role in promoting regional economic development. To sum up, the positive and significant effect of the implementation of the transmission and distribution price reform on regional economic development has not been disturbed by the missing variables.
Is the Implementation of the TDPR Affected by the Economic Development of the Region?
To test the premise of the applicability of the difference in differences method (DID), this model is adapted from Beck et al. (2010) and Cao (2020), and the risk regression model is given as:
[image: image]
In Eq. 2, [image: image] is the survival time of province i in year t, Ln_GDP is the logarithm of the GDP of province i in year t, and X is a vector composed of other control variables that affect whether a province can implement TDPR. Furthermore, we controlled for Ln_PGDP. Assuming that the survival time obeys the Weibull distribution, we use the accelerated failure time model to estimate the model above. The results are presented in Table 3. The coefficient of the Ln_GDP is not significant, indicating that the economic development of a certain area will not affect the implementation of the TDPR, and this implies that there is no adverse effect between the TDPR and the regional economic growth.
TABLE 3 | The risk regression model results. Z-statistics are reported in parentheses beneath the coefficients.
[image: Table 3]Counterfactual Check
To further test the robustness of the results, a counterfactual test which is commonly used in prior literature (Chen, 2012; Fan and Tian, 2013; Liu and Zhao, 2015) was performed by changing the policy implementation time. Counterfactual testing aims to exclude other policies or random factors that have affected the economic development of the regions before the implementation of the TDPR, so the differences in the regions may not necessarily be due to the research objects under investigation, and then the conclusions drawn may not be reliable. Therefore, we projected the implementation time of the TDPR by 1–4 years respectively (because this paper assumes that the TDPR policy takes effect later than the implementation time if the previous year is actually the year when the power reform is implemented). We define variable L1_electric to indicate that the reform was implemented 1 year in advance, and so on. If the coefficient of the core explanatory variables is significantly positive, it means that before the implementation of the TDPR, other factors have affected the regional economic growth. The specific regression results are reported in Table 4.
TABLE 4 | The counterfactual check regression results.
[image: Table 4]Table 4 shows that if the implementation time of the TDPR is pushed forward by 1–4 years, the coefficients of the variables are not significant. This shows that the reason for the difference in regional economic development is not due to other factors, but due to the implementation of the TDPR.
Heterogeneity Analysis
This section aims to distinguish the heterogeneous impact of electricity price changes on regional economic growth and clarify the transmission mechanism of the impact of electricity prices on regional economic development. On the basis of the classification standard of the economic regions of each province (cities, districts) that was first proposed in the National Seventh Five-Year Plan in 1987 and still used today, we divided the samples into the eastern region, the central region, and the western region.1 We constructed the following regression equation:
[image: image]
where location is a dummy variable that the province belongs to the above three categories and is assigned a value of one, otherwise it is assigned a value of zero. Other variables are the same as Eq. 1. The coefficient of interest is [image: image] before the interaction term, which captures the difference in the effect of the TDPR in various regions. Table 5 reports the regression results.
TABLE 5 | Heterogeneity analysis.
[image: Table 5]Table 5 displays the results of the heterogeneity effect of TDPR on regional economic development using Eq. 3. Columns 1–2 report the regression result of the Eastern region. Columns 3–6 repeats the analysis in Columns 1–2 after replacing an interaction term between electric and west, central. The results showed given the impact on regional GDP, the coefficient of the interaction term electric×east is negative 0.040 at the 5% significance level. The coefficient of the interaction term electric×west is positive 0.041 at the 10% significance level. Although this is not significant in the per capita GDP, it does not affect the differences between the regions in our analysis. The regression results in Table 5 show that when electricity transactions are implemented across provinces and regions, electricity prices in the eastern region will decrease and increase in the western region. In this way, electricity prices are positively correlated with regional economic growth, and the decline in electricity prices will inhibit economic growth; rising electricity prices will boost the economy. At the level of regional GDP, the effect of the western region will be greater than that of the eastern region. This is similar to the conclusion reached by Shi et al. (2017). In a sense, the TDPR can help reduce the economic development gap between the eastern and western regions.
POSSIBLE MECHANISMS
This paper is not only satisfied with analyzing the role of TDPR in promoting economic development. In this section, we will analyze the impact path of TDPR and propose and test two possible potential mechanisms.
Impacts of the Reforms on Electricity Sale Prices
Before analyzing the possible mechanism of the impact of TDPR on economic growth, it is critical to assess the impact of TDPR on electricity prices. The price of electricity is a salient factor in the coordinated development of the power sector and the economy. The reform of the power sector first affects electricity prices, and second, the adjustment of electricity prices will have an impact on various industries and sectors, especially high-energy-consuming industries that are more sensitive to electricity prices, such as non-metallic mineral products, metal smelting, rolling processing industries, and the chemicals industry, etc., which would invariably have an impact on the economy.
To test the impact of the TDPR on the average sale prices and the sale prices for the industrial user, we estimate the following regression equation:
[image: image]
where i and t indicate province and year, respectively. Price includes average sale prices and sale prices for the industrial user. Other variables are defined in the same way as Eq. 1. The estimation results of the regression equation are reported in Table 6.
TABLE 6 | Impacts of the TDPR on electricity prices.
[image: Table 6]Columns 1 and 2 report the impact of the TDPR on average sales price and sales price for the industrial user, respectively. According to our regression results, the TDPR has reduced the average sales price by over 27% and the sales prices for the industrial user by over 32%, and both are significant at the 1% level. We already know that the TDPR can significantly reduce the electricity price, especially the price of the industrial users. Next, we discuss the potential impact mechanism by analyzing the relevant variables of industrial enterprises above the designated size.
Impact Through Innovation of IEADS
TDPR’s first mechanism for impacting economic growth is to promote industrial innovation above designated size as measured by the natural log of the number of effective patent applications. Technological innovation first promotes technology and technology, and then manifests itself as an increase in total factor productivity (TFP) (Tang et al., 2014). From the perspective of international comparison, the cost advantage of Chinese manufacturing relative to the United States, Japan, South Korea, Taiwan, and other countries and regions is gradually reducing, especially in terms of energy costs, due to the fierce competition from Vietnam, Thailand, Malaysia, and other countries with lower prices. The gradual increment in industrial operating costs increased the losses in some industries, reduced competitiveness, and accelerated external transfers have led to continued downward pressure on the economy. The contribution rate of the total output value of China’s industrial industry remains above 60%. Therefore, there is evidence to believe that TDRS can reduce the electricity cost of industrial enterprises above a designated size through its impact on electricity prices, thereby promoting the innovation of IEADS and driving the rapid development of the Chinese economy. We establish the following two-stage least squares (2SLS) regression equations to test the credibility of this mechanism. Equation 5 and Equation 6 represent respectively the first and second stage regression, and the estimate results are reported in Table 7.
[image: image]
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TABLE 7 | Impacts through the innovation of promoting innovation of IEADS.
[image: Table 7]The difference between the regressions in Columns 1 and 2 is the addition of the control variables. The first stage regression results showed that the TDPR has increased the number of effective patent applications of industrial enterprises above a designated size by over 15%. The regression results in the second stage suggest that a 1% change in the number of effective patent applications of industrial enterprises leads to a 0.05–0.12% change in regional GDP. Generally, the TDPR has significantly promoted the innovation of industrial enterprises and the coefficients of Ln_patent on Ln_GDP are positive and significant at the 5 and 10% significant levels, respectively. With the Ln_patent as an instrument in the 2SLS, we can verify the impacts of the TDPR on economic growth through the promotion of technological innovation of industrial enterprises above the designated size. The analysis of the underlying mechanism showed that reducing industrial electricity prices decreased the energy cost of industrial enterprises, and could motivate the enterprises to carry out technological innovation, improve technical efficiency, and ultimately improve TFP.
Impact Through Increasing Investment in Fixed Assets of IEADS
The second mechanism through which the reform could impact regional economic growth is by increasing investment in the fixed assets of IEADS as measured by manufacturing fixed asset investment. The manufacturing industry is very sensitive to adjustments in the price of electricity. The decline in electricity price levels can significantly reduce the energy costs of industrial manufacturing enterprises, thereby promoting fixed asset investment in the manufacturing industry, increasing total industrial output, and promoting regional economic growth. Sanguk et al. (2016) analyzed the effects of electricity price policy on manufacturing output in South Korea and found that rapid increases in electricity prices may trigger a slowdown in manufacturing output.
We establish the following two-stage least squares (2SLS) regression equations to test the impact mechanism of the TDPR through increment in the fixed assets of IEADS. Eqs 5, 6 represent respectively the first and second stage regression, and the estimate results are reported in Table 8.
[image: image]
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TABLE 8 | Impacts through increasing investment in fixed assets of IEADS.
[image: Table 8]The first stage regression shows that the TDPR has substantially increased the investment in fixed assets of IEADS. The second stage estimation results show that the investment in the fixed assets of IEADS measured by manufacturing fixed asset investment has positively affected the regional economic growth.
CONCLUDING REMARKS AND POLICY IMPLICATIONS
On the basis of the panel data of 30 provinces in China from 2010 to 2019, this study empirically examined the regional economic impact of China’s TDPR in 2015. Not only does the price of electricity have the function of compensating cost, but it also guides the efficient allocation of resources, ensuring the power supply and regulating the social distribution (Ye et al., 2014; Sharif and Raza, 2016). Therefore, the accurate evaluation of the impact of TDPR on regional economic growth is of great significance.
Findings from the study give evidence to infer that the TDPR has significantly promoted regional economic growth. This result is still robust after a variety of robustness tests. Furthermore, the analysis of heterogeneity shows that TDPR have different impacts on China’s eastern and western regions. Also, we showed that the reform first affects electricity prices, especially industrial sales prices. Our regression results showed that the reforms have significantly reduced the average sales electricity prices and the industrial sales electricity prices. By influencing the price of electricity, reducing the energy cost of IEADS, motivating enterprises to carry out technological innovation, increasing enterprise investment in fixed assets, and releasing market vitality, this promotes regional economic growth.
On the basis of the conclusions of this study, the Chinese relevant policy makers should continue to promote the reform of the electricity market and promote the coordinated advancement of the TDPR and the reform of the electricity market. Therefore, the following actionable policy recommendations are suggested: Firstly, the Chinese government should further strengthen the deregulation of electricity and promote the market development of electricity prices; it is recommended that the cross-subsidy of electricity prices should be properly handled so that the commodity properties of electricity are eventually restored. Secondly, it is urgent to continuously complete the cross-provincial and cross-regional trading platform of electricity, and perform the function of the market pricing mechanism, using the adjustment of the electricity price level to guide the rational allocation of regional resources and the industrial structure to optimize, and gradually eliminate the existence of China’s “low electricity price trap” phenomenon. Thirdly, it is necessary to intensify the development of the national power market transaction information system, and establish a visual transaction environment. Lastly, it is indispensable to formulate policies that are compatible with the TDPR, which is a complex system project, and it is necessary to establish an accounting system, examination and approval system, and an evaluation system in line with state-owned enterprises to serve the TDPR.
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FOOTNOTES
1The eastern region includes 12 provinces and municipalities in Liaoning, Beijing, Hebei, Tianjin, Shandong, Jiangsu, Shanghai, Fujian, Zhejiang, Guangdong, Guangxi, and Hainan; the central region includes Inner Mongolia, Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, and Hubei 9 provinces and municipalities in Hunan and Hunan; the western region includes 9 provinces and municipalities in Sichuan, Guizhou, Yunnan, Shanxi, Gansu, Qinghai, Ningxia, Xinjiang, and Chongqing; due to the lack of data in the Tibet Autonomous Region, the data selected in this paper do not include the Tibet Autonomous Region.
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