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Abstract: This paper examines the impacts of SOE reform on economic growth and, on the basis of that, creates a computable general equilibrium model (DRC-CGE model) that reflects China’s economic reality and distinguishes state-owned enterprises (SOEs) from non-state-owned enterprises for analyzing and comparing economic growth scenarios corresponding to different SOE reform paths. It is found that SOE reform can boost economic growth by raising the marginal product of capital (MPK), improving the efficiency of dynamic capital allocation, driving the growth of total factor productivity (TFP), exerting spillover effects on other enterprises, and so on. The results of numerical simulation show that SOE reform can definitely boost economic growth: if 5 percent of the SOEs carry out reform every year, the economic growth rate will increase by 0.33 percentage points; if 10 or 20 percent of the SOEs carry out reform, the economic growth rate will increase by 0.47 or 0.50 percentage points. In the early stage of SOE reform, the source of economic growth is primarily allocative efficiency improvement; in the later stage, the spillover effects of SOE reform come into play. It is time for China to find and tap into endogenous drivers of economic development. To proactively and steadily push forward SOE reform is of great significance for the improvement of economic efficiency and the promotion of sustained economic growth.
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I. Introduction

There has been a lot of discussion and public debate about China’s state-owned enterprise reform (SOE reform) both at home and abroad, which has been heating up since the Third Plenary Session of the Eighteenth CPC Central Committee. Economists have also done a lot of research on SOEs, mainly focusing on three aspects. First, some made empirical analysis of the operating and market performance of SOEs in comparison with non-SOEs, and most of such studies found that the productivity of SOEs was relatively lower. For example, the studies of Liu Xiaoxuan (1995, 2000, 2004) on the productivity of SOEs and non-SOEs in different periods showed that the productivity of SOEs was significantly lower than that of non-SOEs in the industrial sector; Zheng et al. (1998) found that, during 1986-1990, the technical efficiency of township and village enterprises (TVEs) and collectively owned enterprises (COEs) was significantly higher than that of SOEs; a study of Mou Junlin (2012) based on data from 2008 Economic Census suggested that the productivity of SOEs had been greatly improved after the early stage of reform, but this improvement was mainly due to economies of scale and monopolistic advantages; Wu Xiaoying (2013) found that the TFP growth rate in energy and basic materials sectors where there was a large percentage of SOEs with a high degree of monopoly was significantly lower than that in the finished/semi-finished goods manufacturing sector characterized by a higher degree of competition. Second, some conducted studies on the effects of SOE reform, most of which showed that SOE reform helped to improve productivity to some extent. For example, Bai Chong’en et al (2006) found that the economic efficiency of SOEs was enhanced significantly after restructuring, while Hu Yifan et al. (2006) found that the profitability and productivity of SOEs increased substantially after privatization. Third, some carried out studies on the causes of low efficiency among SOEs. For example, Zhang Weiying (1995) looked at agency costs and incentive compatibility from the perspective of the principal-agent relationship between the state and SOEs; Qian and Xu (1998) and Huang and Xu (1998) analyzed innovation efficiency loss in SOEs from the perspective of decision-making mechanism and soft budget constraints; Wu Yanbing (2012) suggested that, due to the special attributes of innovation which was different from general production activities, the existing SOE reform could not solve the problem that the ownership of inventions is not in alignment with the right to derive profit from inventions or avoid the loss in innovation efficiency; Lu Ming (2003) discovered that, due to the emphasis placed by the government on the role of SOEs in stabilizing employment, there were many constraints on SOE reform and the improvement of management efficiency. However, in terms of research scope and methodology, all the studies fall into the field of microeconomics. None of them directly connect the dots between SOE reform and economic growth from a macroeconomic perspective.
Our research idea is based on the question that whether we can connect SOEs with economic growth, which falls in the field of macroeconomics, logically and quantitatively, by studying SOEs from a microeconomic perspective. It can be assumed that, provided that non-SOEs have higher productivity and perform better in the market, transforming SOEs into non-SOEs should help to promote economic growth. However, that is mere supposition. If we could build a credible economic model for analyzing the connections between SOE reform and economic growth, and measure the impacts of SOE reform on economic growth, it will not only expand the existing framework of SOE studies, but also provide a new perspective on the “steady growth” policy as China’s economy is facing growing downward pressure. 
In fact, over the past few years, economists studying SOEs and economic growth have been trying to work in this direction. After the groundbreaking research of Banerjee and Duflo (2005) on economic growth and microeconomic imbalances, Hsieh and Klenow (2009) analyzed the imbalances in total factor productivity (TFP) in the manufacturing sectors of India and China, and drew some persuasive conclusions. Liu Ruiming (2010) established a tenuous link between SOEs and economic growth. He suggested that the efficiency loss concerning SOEs can be put into two categories: 1) efficiency loss suffered by SOEs, and 2) further efficiency loss caused by SOEs’ efficiency loss, that is, due to soft budget constraints, SOEs would hinder the development of private enterprises and thus become a burden on the growth of the economy as a whole. Brandt and Zhu (2010) took one more step forward. They estimated the TFP in the agriculture sector as well as non-agriculture sectors, state-owned or not. They argued that, if capital and labor had been allowed to flow freely between the state and non-state sectors (provided the production technology remained unchanged as SOE reform were not considered in the study), during the 29 years from 1978 to 2007, China’s TFP and labor productivity could have increased by 0.82 and 1.58 percent annually, or if the investment rate had stayed at its 1978 level - a relatively low level, China could have achieved the same economic growth rate. Since then, some Chinese and foreign economists have followed the path of Hsieh and Klenow and Brandt and Zhu, and published similar research findings. However, none of the studies have clearly quantified the relationship between SOE reform and economic growth.
This study marks a step forward in this direction in terms of both research framework and research findings. First of all, most of previous studies concluded that privatizing SOEs could promote economic growth on the basis of the one fact that the TFP growth rate of non-SOEs is higher than SOEs, while we analyze both macroeconomic and microeconomic data to examine the differences between SOEs and non-SOEs in marginal productivity, efficiency of capital allocation, TFP growth rate and spillover effect, so as to look at the impacts of SOE reform on economic growth more comprehensively. Secondly, we analyze the role of SOE reform in boosting economic growth, instead of calculating the negative effect of SOEs on economic growth in the past. We also look at the impact of SOE reform on annual economic growth rate in the next decade in three different reform speed scenarios. Last but not least, both the study of Hsieh and Klenow and that of Brandt and Zhu only looked at the ideal scenario of instantaneous flow of capital and labor (where reform is achieved at one go). They did not consider gradual reform which is more feasible. This paper describes and compares three different scenarios of SOE reform and has greater value to real-world reform and policy design.
This paper is structured as follows: the first part is introduction to the research topic, design and methodology and a literature review; the second part examines the role of SOE reform in boosting economic growth; the third part describes the characteristics of the numerical simulation model; the fourth part provides three SOE reform scenarios featuring different paces and compares the impacts of reform on economic growth in the three scenarios; the last part presents the conclusion and policy recommendations.
II. SOE Reform’s Impacts on Economic Growth: Mechanisms and Data
SOE reform, as defined herein, refers to the property right reform of SOEs, that is, to transform enterprises wholly owned or controlled by the state to enterprises featuring mixed ownership. The operating mechanism of such mixed-ownership enterprises is similar to that of non-SOEs. This definition of SOE reform is also in line with the direction of reform set by the Third Plenary Session of the Eighteenth CPC Central Committee.
As pointed out in the introduction, most of previous studies only looked at the impacts of SOEs on economic growth from the perspective of TFP. After taking into account the uncertainty in the calculation of TFP itself, and also for the purpose of examining the impacts of SOE reform more comprehensively, we study the primary mechanisms through which SOE reform impacts economic growth by calculating the differences between SOEs and non-SOEs in capital productivity, efficiency of capital allocation, TFP and spillover effect.
1. SOE reform and capital and labor productivity
Since available data on Chinese SOEs are not complete, the first task of this study is to collect and collate relevant data (see Table 1 note)
. According to the availability and reliability of data, we use value added/persons in employment and value added/net fixed assets to respectively represent labor productivity and capital productivity. Table 1 shows the value added, net fixed assets, and persons in employment in different sectors in 2010, and compares the labor productivity and capital productivity of SOEs with that of non-SOEs in 2010.
The data by industry show that the capital productivity of SOEs is much lower than that of non-SOEs in the primary and secondary sectors. For example, in 2010, the capital productivity of SOEs in the mining industry was 0.672 yuan (11,591/17,240), 40.2% of that of non-SOEs, i.e. 1.67 yuan (10,401/6,223) (Table 1). The capital productivity of non-SOEs was higher than that of SOEs in 27 of the 30 industries, and the three exceptions were tobacco, petroleum and nuclear fuel processing, power and heat production and supply. As to the tertiary sector, due to the lack of reliable data on net fixed assets, it is assumed that the difference in capital productivity between SOEs and non-SOEs was equal to the average level in the primary and secondary sectors. In other words, the capital productivity of SOEs is assumed to be 44.6% of that of non-SOEs in the sector.
As the capital productivity of SOEs is lower than that of non-SOEs in most industries, the same amount of capital input will produce more output after SOE reform, which will contribute directly to economic growth. Thus, increasing capital productivity is the first mechanism through which SOE reform boosts economic growth.
The impact of SOE reform on labor productivity is not certain yet. It seems that SOE reform should be able to help improve labor productivity since many SOEs are overstaffed. However, in reality, most SOEs are concentrated in highly monopolized industries which possess a large portion of fixed assets but only employ a small part of the labor force, while there are a good many micro and small non-SOEs that employ many people. Based on currently available data, the per capita output of SOEs is actually higher than that of non-SOEs (Table 1). Therefore, if only considering the differences presented by data, SOE reform may cause a decrease in labor productivity. However, if we take into account the differences between SOEs and non-SOEs in industry, size, capital structure, and other aspects, SOE reform should have a positive impact on labor productivity. Given such ambiguity, this paper does not look further into the impact of SOE reform on labor productivity.
Table 1 SOEs by Industry and Comparison with Non-SOEs by Factor Productivity in 2010
Unit: 100 million yuan, 10,000 persons
	Industry
	SOEs
	Non-SOEs
	Comparison of Productivity


	
	Value added
	Net fixed assets
	Persons in employment
	Value added
	Net fixed assets
	Persons in employment
	Capital productivity
	Labor productivity

	Agriculture, forestry, fishery and animal husbandry
	925 
	1183 
	402 
	39609 
	21324 
	27529 
	0.421 
	1.601 

	Mining
	11,591
	17,240
	488
	10,401 
	6,223 
	543 
	0.402 
	1.239 

	Manufacturing
	25,600
	39,101
	1,057
	107,952 
	113,711 
	14,264 
	0.690 
	3.199 

	Power, gas & water
	9,944
	45,673
	291
	2,262 
	8,630 
	331 
	0.831 
	5.004 

	Construction
	8,100 
	3,879 
	335 
	18,561 
	6,068 
	4,693 
	0.683 
	6.105 

	Transportation, warehousing, and postal services
	12,436 
	48,121 
	606 
	6,996 
	12,074 
	2,718 
	0.446 
	7.973 

	Wholesale & retail
	6,503 
	3,913 
	229 
	24,052 
	6,455 
	8,418 
	0.446 
	9.939 

	Accommodation & catering 
	46 
	77 
	9 
	8,023 
	7,700 
	2,540 
	0.569 
	1.564 

	Finance
	18,883 
	2,004 
	672 
	2,098 
	223 
	75 
	1.000 
	1.000 

	Real estate
	4,689 
	1,560 
	52 
	18,093 
	2,684 
	567 
	0.446 
	2.838 

	IT

	652 
	478 
	20 
	8,230 
	2,694 
	660 
	0.446 
	2.640 

	Leasing and business services
	0 
	0 
	0 
	7,785 
	5,627 
	1,143 
	-
	-

	Technology services & geological survey

	1,359 
	556 
	48 
	4,278 
	781 
	247 
	0.446 
	1.640 

	Water conservancy & public facility management
	144 
	587 
	12 
	1,608 
	2,925 
	335 
	0.446 
	2.542 

	Resident services & other services
	718 
	334 
	176 
	5,384 
	1,119 
	1,637 
	0.446 
	1.239 

	Education
	757 
	561 
	30 
	11,285 
	3,730 
	2,110 
	0.446 
	4.772 

	Health, social security and social welfare
	46 
	114 
	6 
	5,934 
	6,477 
	1,074 
	0.446 
	1.450 

	Culture, sports and entertainment
	157 
	171 
	9 
	2,339 
	1,134 
	409 
	0.446 
	3.044 

	Public administration & social organization
	34 
	68 
	33 
	16177 
	14556 
	2337 
	0.446 
	0.147 

	Total
	102,583 
	165,620 
	4,475 
	301,066 
	227,534
	71,630 
	0.468 
	5.454 


Note: In the model used in this study, the mining industry is further divided into five segments, the manufacturing industry 22 segments, and the power, gas & water industry three segments. This table is a streamlined version and only presents data by industry. Segment-specific data are available from the authors upon request.
Source: ① The data on value added (SOEs + non-SOEs) by industry are from China’s 2010 Input-Output Table. The data on value added of SOEs in the industrial sector are estimates made based on SOE output by industry provided in China Statistical Yearbook 2010 and the ratio of total output to value added in China’s 2010 Input-Output Table. The value added of SOEs in wholesale & retail and resident services & other services is the proportion of SOEs’ fixed assets in the industry’s total fixed assets, multiplied by the value added of the industry; the value added of agriculture and other services is the proportion of SOE revenue from principal business (data from Finance Yearbook of China 2012) in the total output of the industry provided in the Input-Output Table, multiplied by the value added of the industry. ② The data on net fixed assets of SOEs by industry are from China Statistical Yearbook 2011. The value of net fixed assets of SOEs in the financial industry is assumed to be 90% of the net fixed assets of the whole industry; the net fixed assets of SOEs in other industries are estimated according to the data on fixed assets by industry from 2010 Financial Statements of Enterprises published by the Department of Asset Management, Ministry of Finance and the ratio of net fixed assets to fixed assets in the industrial sector; the net fixed assets by industry in the industrial sector are estimated by using the ratio of the output of enterprises above the designated size to the total output value provided in China’s 2010 Input-Output Table to adjust the net fixed assets of such enterprises (including SOEs and non-SOEs) provided by China Statistical Yearbook; the net fixed assets of agriculture, construction, accommodation & catering, finance, and leasing & business services are estimated by using data on fixed asset investment and the perpetual inventory method; the net fixed assets of other industries are estimated based on the assumption that the capital productivity of SOEs is 44.6% of that of non-SOEs. ③ The data on persons employed by SOEs in the industrial sector are from China Statistical Yearbook 2011, and those on other industries are from 2010 Financial Statements of Enterprises published by the Department of Asset Management, Ministry of Finance. The number of persons employed by all enterprises in each industry is calculated by proportionately adjusting the industry-specific employment data from the sixth national population census of China, as well as the three different sets of data on total employment in 2010 from China Statistical Yearbook 2012.
2. SOE reform and efficiency of dynamic capital allocation
The distribution of new investments across industries, i.e. allocation of capital across industries, is an important factor affecting economic growth. Due to the considerable differences between sectors in capital productivity, it can be assumed that concentrating investments mainly in highly efficient sectors should help promote economic growth. In contrast, if more investments are channeled to sectors of low efficiency due to institutional constraints or other factors, economic growth will be adversely affected.
A comparison of data shows that despite their lower capital productivity, SOEs in the industrial sector have much higher investment intensity than non-SOEs, as evidenced by the ratio of investment to revenue. During 2003-2012, the increased fixed assets of SOEs in the industrial sector accounted for 9.0-16.4 percent of their revenue, 1.17-7.24 percentage points higher than that of non-SOEs every year except for 2004 (Table 2). There may be two causes of SOEs’ higher investment intensity. One is their easy access to loans; the other is that SOEs invest since they do not need to pay dividends to investors and they are encouraged to grow bigger and stronger.
In an economy that seeks maximum efficiency, given the low capital productivity of SOEs, we should channel more newly investments into more efficient non-SOEs. SOE reform will help to change the distortion caused by excessive investments by SOEs and improve the efficiency of dynamic capital allocation, thus driving economic growth. Therefore, improving the efficiency of dynamic capital allocation is the second source of economic growth provided by SOE reform.
Table 2 Investment Intensity of SOEs and Non-SOEs in the Industrial Sector
Unit: 100 million yuan, %
	Year
	Industrial enterprises owned or controlled by the state
	Other industrial enterprises
	Difference in investment intensity

	
	Increased fixed assets
	Revenue in the previous year
	Investment/revenue
	Increased fixed assets
	Revenue in the previous year
	Investment/revenue
	

	2003
	5,824
	47,844
	12.17
	6,784
	61,642
	11.00
	1.17

	2004
	7,595
	58,027
	13.09
	13,665
	85,144
	16.05
	-2.96

	2005
	7,682
	71,431
	10.75
	10,957
	127,478
	8.60
	2.16

	2006
	13,405
	85,574
	15.66
	13,733
	162,970
	8.43
	7.24

	2007
	14,960
	101,405
	14.75
	16,617
	212,188
	7.83
	6.92

	2008
	20,163
	122,617
	16.44
	28,438
	277,100
	10.26
	6.18

	2009
	17,475
	147,508
	11.85
	18,167
	352,512
	5.15
	6.69

	2010
	21,724
	151,701
	14.32
	37,360
	390,822
	9.56
	4.76

	2011
	21,952
	194,340
	11.30
	32,644
	503,404
	6.48
	4.81

	2012
	20,566
	228,900
	8.98
	31,683
	612,930
	5.17
	3.82


Source: China Statistical Yearbook 2013. Increased fixed assets = fixed assets of the current year - fixed assets of the previous year + fixed assets of the previous year × 0.01 (where 0.01 is the assumed condemnation factor).
3. SOE reform and TFP growth
Mainly influenced by the basic paradigm of economic research, most of previous empirical studies looked at TFP to examine whether SOEs are a burden on the economy. This paper also compares the TFP of SOEs and non-SOEs in the industrial sector. The data are widely used both at home and abroad in the studies of China’s SOEs and industrial enterprises above the designated size from 1998 to 2007. To avoid simultaneity bias as well as selectivity and attrition bias, after comparing common techniques, this paper uses the consistent semi-parametric estimation approach introduced by Olley and Pakes (1996) (“OP Method”) to estimate the TFP of SOEs and non-SOEs (Table 3)
.
According to the industry-specific data, during 1998-2007, the TFP of SOEs was obviously on the rise and SOEs caught up with non-SOEs in 2007. Among the 37 industries
, the TFP of SOEs was lower than that of non-SOEs in 31 in 1998, 28 in 2002 and only 18 in 2007 (in which year the TFP of SOEs was higher in 17 industries). In fact, since 1998 when the Chinese government set the goal of transforming loss-making SOEs within three years, a large number of less efficient SOEs have been privatized through various means. The remaining stronger SOEs have made great progress in streamlining procedures, preparing funds and transforming mechanisms. Therefore, the TFP growth rate of SOEs as a whole is higher than that of non-SOEs.
We believe that directly increasing the TFP growth rate is the third economic booster provided by SOE reform, which is also widely considered as a key source of growth in other studies. However, according to our estimation, after the catch-up process from 1998 to 2007
, there is no noticeable difference between SOEs and non-SOEs in TFP. This finding is different from some important findings published by other scholars. Given the controversy over TFP measurement and the fact that the TFP growth rate of SOEs was higher than that of non-SOEs during 1998-2007
, this paper does not assume that SOE reform will further drive up the TFP growth rate of these enterprises. In other words, the increase of TFP growth rate is not examined as a source of economic growth here.
Table 3 Comparison of SOEs and Non-SOEs in the Industrial Sector by TFP                   
	Industry
	SOEs
	Non-SOEs
	SOEs - Non-SOEs

	
	1998
	2002
	2007
	1998
	2002
	2007
	1998
	2002
	2007

	Coal mining               
	2.2 
	2.3 
	3.2 
	2.7 
	2.6 
	3.6 
	-0.5 
	-0.3 
	-0.4 

	Oil and gas exploration       
	-0.4 
	-0.4 
	0.1 
	0.2 
	-0.1 
	0.4 
	-0.6 
	-0.3 
	-0.3 

	Ferrous mining          
	6.2 
	6.7 
	7.9 
	5.9 
	6.4 
	7.0 
	0.3 
	0.3 
	0.9 

	Non-ferrous mining          
	5.7 
	6.2 
	7.2 
	6.1 
	6.5 
	6.9 
	-0.4 
	-0.3 
	0.3 

	Nonmetallic mineral mining           
	5.2 
	5.7 
	6.4 
	5.4 
	5.6 
	6.3 
	-0.2 
	0.0 
	0.1 

	Food processing               
	3.7 
	4.2 
	4.9 
	4.3 
	4.6 
	5.1 
	-0.6 
	-0.4 
	-0.2 

	Food manufacturing               
	2.7 
	3.1 
	3.9 
	3.0 
	3.4 
	4.0 
	-0.3 
	-0.3 
	-0.1 

	Beverage manufacturing               
	3.0 
	3.4 
	4.1 
	3.3 
	3.4 
	4.1 
	-0.2 
	-0.0 
	0.0 

	Tobacco               
	4.3 
	5.1 
	5.9 
	3.9 
	3.4 
	3.4 
	0.4 
	1.7 
	2.5 

	Textiles                  
	3.5 
	4.0 
	4.3 
	3.8 
	4.2 
	4.7 
	-0.4 
	-0.2 
	-0.4 

	Apparel and other textile fiber products   
	3.1 
	3.2 
	3.8 
	3.4 
	3.5 
	4.1 
	-0.3 
	-0.3 
	-0.3 

	Leather, fur, feather and related products   
	3.3 
	3.5 
	4.5 
	3.6 
	3.9 
	4.4 
	-0.3 
	-0.4 
	0.1 

	Wood, bamboo and rattan products 
	3.8 
	4.5 
	4.9 
	4.3 
	4.6 
	5.2 
	-0.5 
	-0.1 
	-0.3 

	Furniture               
	2.6 
	2.9 
	4.3 
	3.2 
	3.4 
	3.8 
	-0.6 
	-0.4 
	0.5 

	Paper and related products           
	3.9 
	4.5 
	5.0 
	3.9 
	4.4 
	5.1 
	-0.1 
	0.1 
	-0.1 

	Printing and reproduction of recording medium     
	3.2 
	3.7 
	4.2 
	3.6 
	3.8 
	4.1 
	-0.3 
	-0.1 
	0.1 

	Stationery and sporting goods       
	2.3 
	2.6 
	2.9 
	2.6 
	2.6 
	2.9 
	-0.3 
	-0.0 
	-0.0 

	Oil processing and coking         
	4.6 
	5.2 
	5.8 
	3.9 
	4.6 
	5.0 
	0.8 
	0.6 
	0.7 

	Chemicals and related products     
	4.4 
	5.1 
	5.7 
	4.7 
	5.2 
	5.7 
	-0.3 
	-0.1 
	0.0 

	Pharmaceuticals               
	3.0 
	3.4 
	3.7 
	3.4 
	3.6 
	4.1 
	-0.4 
	-0.2 
	-0.4 

	Chemical fibers           
	2.7 
	2.7 
	3.3 
	2.8 
	3.3 
	3.8 
	-0.1 
	-0.5 
	-0.6 

	Rubber products
	3.5 
	3.9 
	4.4 
	3.5 
	3.9 
	4.5 
	0.0 
	-0.1 
	-0.1 

	Plastic products
	4.1 
	4.8 
	5.5 
	4.4 
	4.7 
	5.2 
	-0.3 
	0.0 
	0.3 

	Non-metallic mineral products         
	3.8 
	4.3 
	5.2 
	4.1 
	4.5 
	5.3 
	-0.2 
	-0.1 
	-0.0 

	Ferrous metal smelting and rolling
	2.8 
	3.2 
	4.0 
	3.0 
	3.4 
	4.2 
	-0.2 
	-0.2 
	-0.2 

	Non-ferrous metal smelting and rolling
	3.8 
	4.5 
	5.5 
	4.2 
	4.7 
	5.5 
	-0.3 
	-0.3 
	-0.0 

	Metal products               
	4.2 
	4.6 
	5.3 
	4.2 
	4.6 
	5.1 
	-0.0 
	0.0 
	0.3 

	General machinery           
	3.6 
	4.2 
	5.4 
	3.8 
	4.3 
	4.9 
	-0.2 
	-0.0 
	0.5 

	special purpose machinery           
	3.5 
	4.2 
	5.3 
	4.0 
	4.5 
	5.1 
	-0.5 
	-0.3 
	0.2 

	Transport equipment 
	3.3 
	4.1 
	4.6 
	3.4 
	3.8 
	4.4 
	-0.1 
	0.2 
	0.2 

	Electrical machinery and equipment     
	3.9 
	4.4 
	5.7 
	4.2 
	4.7 
	5.3 
	-0.4 
	-0.3 
	0.4 

	Electronic and communications equipment     
	3.9 
	3.9 
	4.2 
	3.6 
	4.1 
	4.2 
	0.2 
	-0.2 
	-0.1 

	Instruments, meters and office equipment   
	3.3 
	3.7 
	4.7 
	4.1 
	4.5 
	5.0 
	-0.8 
	-0.8 
	-0.3 

	Other manufacturing industries
	4.4 
	4.8 
	5.9 
	4.5 
	4.8 
	5.3 
	-0.1 
	-0.0 
	0.6 

	Production and supply of electricity, steam and hot water    
	5.4 
	5.8 
	6.3 
	5.8 
	6.4 
	5.9 
	-0.4 
	-0.6 
	0.4 

	Production and supply of coal gas       
	7.8 
	8.5 
	8.9 
	7.5 
	8.0 
	8.7 
	0.3 
	0.5 
	0.2 

	Production and supply of tap water     
	4.5 
	4.9 
	5.3 
	4.5 
	5.1 
	6.6 
	-0.0 
	-0.2 
	-1.3 

	Average               
	3.38 
	3.88 
	4.77 
	3.91 
	4.30 
	4.78 
	-0.5 
	-0.4 
	-0.0 


 Source: Authors’ calculations.
4. SOE reform’s spillover effects on other enterprises
Economies of agglomeration and economies of scale are important economic phenomena. As the number and size of enterprises in a region grow, all the enterprises in that region will benefit from such growth. In other words, agglomeration brings spillover effects. In theory, it is widely accepted that the economies of agglomeration mainly arise from “sharing”, “matching” and “learning” mechanisms (Durantou & Puga, 2004). On the surface, the economies of agglomeration occur mainly for two reasons. One is that the growth of enterprises in number in an industry means that there are more companies that learn from each other in technology and management; the other is the growth of enterprises in number in different industries, particularly upstream industries, means that more and better raw materials and parts are supplied, which is good for improving efficiency. In China, however, the spillover effects produced by enterprises differ in extent due to the differences between SOEs and non-SOEs in management approaches. Therefore, SOE reform can not only improve the productivity of SOEs, but also exert positive impacts on other types of enterprises (Yao Yang, 1998; Liu Ruiming and Shi Lei, 2010).
According to our quantitative analysis (Table 4), SOE agglomeration has much less impact on other enterprises than non-SOE agglomeration. For example, as can be seen from Model 1 in Table 4, the regression coefficient on the variable “number of SOEs in upstream industries within the county” is -0.037. It means that the TFP of a SOE will drop by 0.037 percentage point if the number of upstream SOEs in the same country increases by 1 percent, and the TFP will increase 0.035 percentage point if the number of upstream non-SOEs in the same country increases by 1 percent. In the case of a non-SOE (Model 2), its TFP will increase by 0.005 percent if the number of SOEs in upstream industries within the same county increases by 1 percent, and its TFP will increase by 0.012 percent if the number of upstream non-SOEs in the same country increases by 1 percent. In other words, no matter whose benefits we are talking about, SOEs or non-SOEs, increasing one non-SOE in an upstream industry within the county will bring greater external spillovers than what would be produced by the increase of one SOE.
Table 4 Comparison of SOEs and Non-SOEs by Agglomeration Effect

	Variable
	(1)
	(2)

	
	lnTFP_SOE
	lnTFP_Non-SOE

	Number of upstream enterprises within the county
	SOEs
	-0.037*
	0.005

	
	Non-SOEs
	 0.035**
	  0.012***

	Average output of the upstream sector in the county
	SOEs
	  0.022***
	-0.002

	
	Non-SOEs
	0.007
	  0.044***

	Number of upstream enterprises outside of the county but within the province
	SOEs
	  -0.112***
	 -0.121***

	
	Non-SOEs
	  0.141***
	  0.169***

	Average output of upstream industries outside of the county but within the province
	SOEs
	  0.073***
	  0.033***

	
	Non-SOEs
	 0.063*
	 0.100***

	Average output of enterprises in the same industry within the county
	SOEs
	0.002
	-0.000

	
	Non-SOEs
	0.002
	  0.026***

	Average output of enterprises in the same industry outside of the county but within the province
	SOEs
	0.001
	0.002

	
	Non-SOEs
	 0.006*
	  0.003***

	Ratio of R&D investment to revenue
	  0.009***
	 0.003*

	Market share (nationwide)
	  4.708***
	  10.086***

	Debt ratio
	
	 -0.045***
	 -0.069***

	Proportion of exports
	
	-0.003
	 -0.085***

	Age of enterprise
	
	  -0.035***
	 0.007***

	Average wage within the county
	
	  0.087***
	 0.146***

	Year dummy variables
	
	Yes
	Yes

	Constant term
	
	-0.299
	1.680

	Hausman test
	
	0
	0

	R2(within)
	
	0.2822
	0.279

	Number of values observed  
	
	76,903
	761,375


Note: ***, ** and * represent 1‰, 1% and 5% significance levels, respectively. For other agglomeration variables, natural logarithms lagged one period are reported.
The spillover effect of SOE reform on the productivity of other enterprises can be estimated based on the results of regression analysis in Table 4 and data on number and total output of SOEs and non-SOEs over the years. In 2012, the total revenue of industrial enterprises above the designated size was 92.93 trillion yuan, and there were 343,800 such enterprises, including 17,900 SOEs whose revenue registered 24.51 trillion yuan. A simple calculation reveals that, if 5% of SOEs had undergone reform that year, the number of non-SOEs would increase by 0.29 percent and their average size would rise by 1.3 percent. Based on the data presented in Table 4, after multiplying the increases in number and average size with corresponding regression coefficients, we can get the following results: the TFP of SOEs would increase by 0.05 percentage point (0.035×0.29+0.141×0.29) and that of non-SOEs would increase by 0.28 percentage point.
 Then, after also taking into account the results of the numerical simulation of SOE reform in the fourth part of this paper, we can estimate the extent of different reform scenarios’ impact on industrial SOEs and non-SOEs (Table 5).
Table 5 Impact of SOE Reform on TFP in the Industrial Sector                        Unit: %
	Reform Scenario
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	5% SOEs undergoing reform annually
	SOEs
	0.05 
	0.05 
	0.05 
	0.04 
	0.04 
	0.04 
	0.04 
	0.03 
	0.03 

	
	Non-SOEs
	0.25 
	0.24 
	0.23 
	0.22 
	0.21 
	0.20 
	0.20 
	0.19 
	0.18 

	10% SOEs undergoing reform annually
	SOEs
	0.10 
	0.09 
	0.08 
	0.07 
	0.06 
	0.06 
	0.05 
	0.05 
	0.04 

	
	Non-SOEs
	0.48 
	0.44 
	0.41 
	0.39 
	0.36 
	0.34 
	0.32 
	0.30 
	0.29 

	20% SOEs undergoing reform annually
	SOEs
	0.20 
	0.16 
	0.13 
	0.10 
	0.08 
	0.06 
	0.05 
	0.04 
	0.03 

	
	Non-SOEs
	0.88 
	0.75 
	0.66 
	0.59 
	0.52 
	0.47 
	0.42 
	0.38 
	0.34 


Note: (1) According to the results in Table 4, agglomeration spillovers are lagged one year. We assume that SOE reform begins in 2015, so the spillovers resulting from the reform should begin in 2016. (2) Due to the lack of data, this study does not calculate the spillovers of SOE reform in the service sector. Instead, we simply assume that the extent of their spillover effects is equivalent to that of SOE reform in the industrial sector. In reality, the reform in the producer services sector may have stronger spillover effects than those in the manufacturing sector. On the one hand, the share of SOEs in the service sector is higher than that in the industrial sector; on the other, the service sector is much less open than the industrial sector. Thus, the difference in productivity between SOEs and non-SOEs is greater in the service sector.
According to the empirical results in Table 4 and the calculation results in Table 5, because the positive spillover effects of non-SOEs are greater than those of SOEs, provided a SOE is changed into a non-SOE, although the total number of enterprises stays unchanged, the average positive spillover effects on other companies would be expanded (i.e. higher TFP), which is also an important source of economic growth provided by SOE reform.
III. CGE Model for SOE Reform’s Positive Impacts on Economic Growth
To analyze the economic impact of SOE reform comprehensively, we build a computable general equilibrium (CGE) model that reflects the behavioral characteristics of SOEs. CGE models build on general equilibrium theory with real economic data as an equilibrium solution at the starting point, to reflect the optimized decision-making behaviors of market players (producers, consumers, and government authorities) and reach numerical simulation results that are balanced and unified on all fronts. Different from general economic models, CGE models can simulate economic impact of a change in policy by assuming that other conditions remain unchanged, and then compare the economy after the policy change with the baseline scenario so as to conduct a comparative static analysis. It can be used to further analyze the means and mechanisms of policy impact and has thus become a powerful tool for policy analysis (Shoven & Whalley, 1984). The CGE model used in this study is based on a recursive dynamic CGE model developed by the Development Research Center of the State Council (DRC-CGE model). It was originally developed in 1997 (Zhai Fan et al., 1997) and improved later. It was used to study the impact of China’s accession to the WTO and the impacts of infrastructural development, energy conservation, urbanization and other policies (Li Shantong et al., 2000; Gao Ying et al., 2006; He Jianwu et al., 2009; Liu Shijin et al. 2010).
To simulate China’s economic conditions during 2010-2025, the base year of the CGE model in this paper is 2010, and the database used is a social accounting matrix (SAM) compiled based on China’s 2010 Input-Output Table. To show the impacts of SOE reform, the following three adjustments are made to the baseline CGE model (for the specific equations of the baseline model, see Xu Zhaoyuan, 2007).
1. Distinguishing SOEs from non-SOEs to show their differences in capital and labor productivity

In the CGE model, a production function (group) is built for each industry on the basis of the technology level shown in the Input-Output Table. The enterprises in each industry are divided into SOEs and non-SOEs, and a production function (group) is built respectively for SOEs and non-SOEs in each sector, which is also the main difference between the model used in this study and the baseline model.
The CGE model in this paper uses hierarchical/nested production functions. First, the gross output of an industry is a CES function of aggregate intermediate inputs (QINT) and value added, that is, optimization of manufacturing (CMP) can be expressed as:
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Furthermore, the added value of each industry can be computed in accordance with the CES production technique based on inputs of capital, labor and land. In the model, the difference between the production functions of SOEs and non-SOEs is mainly reflected in the parameters of the value added function. The value-added production functions are as follows:
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 in the production functions of SOEs and non-SOEs of an industry are different. If the capital productivity of BOEs is lower than that of non-SOEs in an industry, the value of [image: image17.wmf]K
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 in non-SOEs. In the CGE model used in this study, after a SOE is changed into an enterprise not controlled by the state, its production function will be changed to the production function of a non-SOE in the same industry in the year when the reform takes place. In such a case, if the value of [image: image19.wmf]K
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In this model, since both SOEs and non-SOEs participate in the production of the same category of products, the elasticity of substitution of their products should be considered. Here, we assume that the products of SOEs and non-SOEs are highly but not completely replaceable, that is:
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 is the elasticity of substitution SOEs and non-SOEs’ products; for most industries, we assume [image: image27.wmf]6

s

=


, and for industries with a higher degree of product similarity (e.g. power and water industries), it is assumed that SOEs and non-SOEs’ products are completely replaceable.
2. Distinguishing SOEs and non-SOEs in each industry by TFP to show SOE reform’s spillover effects
In production function (2), the value added production function is in the CES form, where [image: image28.wmf]l

 represents the technical level (TFP), and we assume[image: image29.wmf]Lk
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, that is, this model incorporates Hicks-neutral technical change. The TFP growth rates of SOEs and non-SOEs of an industry is separately set. In the absence of SOE reform, their TFP growth rates are the same, while in the presence of SOE reform, their TFP growth is exogenous in accordance with the pattern represented by the data in Table 5, reflecting the spillover effects of SOE reform.
3. Modifying the allocation function of new capital to show the effects of dynamic capital allocation
According to statistical analysis in the second part of this paper, the investment intensity of SOEs is higher than that of non-SOEs, which is also reflected in the model. Instead of full freedom of capital movement in accordance with the principle of efficiency, new capital in this model does not flow freely (in the event of full freedom of capital movement the return on capital in an industry would be completely the same, while a restriction on capital mobility would lead to diversified return on capital in the same industry), which is simulated as follows:
First of all, the quantity of new capital flowing into an industry is decided by the two equations below:
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= 1.2, indicating that it allows difference in return on capital within an industry, that is, capital does not flow freely. [image: image41.wmf]k
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 is a coefficient representing the share of capital obtained by an industry. It is related to the proportion of capital stock at the beginning of the observed period and reveals the fact that SOEs have better access to financing.
Secondly, in the case of SOE reform, [image: image42.wmf]k
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 of SOEs and non-SOEs within an industry is related to reform paths. For example, the following equation applies to SOEs:
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, which means that if the proportion of output falls 2%, the proportion of new capital would drop by 4%, thus improving the efficiency of capital allocation.
IV. Simulation Analysis of SOE Reform’s Positive Impacts on Economic Growth
1. Design of SOE reform paths
In this study, we design three variously-paced SOE reform scenarios mainly based on the speed of reform:

Scenario 1: During the decade from 2015 to 2024 , 5 percent of SOEs would undergo reform, that is, change from wholly state-owned or state-controlled enterprises to non-state enterprises (with the remaining SOEs after each year of reform as the base, only considering SOE reform in non-agriculture industries). By the tenth year, the output of SOEs would decline by 43.1 percent in total from the currently level (according to static projection and not considering growth rate).

Scenario 2: Assuming 10 percent of SOEs in non-agriculture industries undergo reform, the output of SOEs would drop by 68.6 percent in total by the tenth year.

Scenario 3: Assuming 20 percent of SOEs in non-agriculture industries undergo reform, the output of SOEs would drop by 90.3 percent in total by the tenth year.
2. Main simulation results

According to the simulation results, in the baseline scenario (where no SOE reform is carried out), China’s economic growth rate shows a gradual downward trend in the medium and long term, with an average growth rate of about 6.8 percent during the Thirteenth Five-Year Plan period and about 5.9% during the Fourteenth Five-Year Plan period. GDP per capita (US$, constant prices in 2013) in 2020 would exceed US$ 10,000 and reach US$ 13,100 in 2024, nearly twice the 2013 level, i.e. US$ 6,691
.
In the first scenario of SOE reform, the GDP growth rate increases by 0.33 percentage point annually on average (0.57-0.07, Table 6). GDP is expected to increase by about 313.8 billion yuan in the first year of the reform (i.e. 2015), 0.53 percent higher than that in the baseline scenario; GDP in 2024 is expected to increase 3.24 trillion yuan from the baseline scenario, accounting for 3.12 percent of the GDP in the baseline scenario.
Table 6 GDP Growth Rates and GDP Per Capita in Different SOE Reform Scenarios in Comparison with Baseline Scenario 
Unit: US$, %
	Scenario
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Growth rate: baseline
	7.25 
	7.05 
	6.98 
	6.91 
	6.58 
	6.63 
	6.32 
	6.14 
	5.95 
	5.74 

	Scenario 1_5% (△) 
	0.57 
	0.58 
	0.48 
	0.41 
	0.35 
	0.30 
	0.23 
	0.18 
	0.13 
	0.07 

	Scenario 2_10% (△)
	1.11 
	1.04 
	0.79 
	0.62 
	0.49 
	0.36 
	0.22 
	0.11 
	0.01 
	-0.08 

	Scenario 3_20% (△)
	2.09 
	1.63 
	1.01 
	0.61 
	0.33 
	0.09 
	-0.04 
	-0.08 
	-0.15 
	-0.23 

	GDP per capita: baseline
	7,641 
	8,152 
	8,685 
	9,250 
	9,823 
	10,441 
	11,070 
	11,721 
	12,395 
	13,088 

	Scenario 1_5% (△) 
	0.53 
	1.08 
	1.53 
	1.92 
	2.26 
	2.54 
	2.76 
	2.93 
	3.05 
	3.12 

	Scenario 2_10% (△)
	1.03 
	2.01 
	2.77 
	3.36 
	3.84 
	4.18 
	4.40 
	4.52 
	4.53 
	4.45 

	Scenario 3_20% (△)
	1.95 
	3.50 
	4.47 
	5.07 
	5.40 
	5.34 
	5.30 
	5.22 
	5.07 
	4.83 


Source: Calculated based on the CGE model.

As SOE reform speeds up, the economic growth rate will rise faster from that in the baseline scenario. The economic growth rate increases by 0.47 percentage point annually on average in the second scenario and 0.50 percentage point in the third scenario. In the first stage of reform, the positive impact of reform on economic growth is more significant. For example, during the first six years of reform (2015-2020), compared to the baseline scenario, the economic growth rate increases by 0.45 percentage point annually on average in Scenario 1, 0.73% in Scenario 2 and 0.93% in Scenario 3 (Table 6).
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Figure 1 Impacts of Different SOE Reform Scenarios on Economic Growth Rate
Now, let’s look at the development of GDP per capita. In Scenario 1, GDP per capita would be 0.53 percent, 2.54 percent and 3.12 percent higher than that in the baseline scenario in the first year, fifth year and tenth year of reform, respectively (Figure 2); in Scenario 2, GDP per capita would increase by 4.18 percent by 2020 and 4.45 percent by 2024; in Scenario 3, the growth of GDP per capita would be the fastest in the beginning and then slow down in the later period and, compared to the baseline scenario, GDP per capita would increase by 5.34 percent by 2020 but only about 4.83 percent by 2024.
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Figure 2 Impacts of SOE Reform on GDP Per Capita
According to the simulation results, in the last year of Scenario 2 and the last four years of Scenario 3, economic growth rate is lower than that in the baseline scenario, which is caused by the slowdown of economic growth in the medium and later stages of the industrialization process
 and should not be interpreted as the loss in economic growth brought by SOE reform in the long run. In Scenarios 2 and 3, before 2020, the economy grows very fast and GDP per capita is significantly higher than in the baseline scenario (in 2020, GDP per capita in Scenarios 2 and 3 would be 4.2 percent and 5.3 percent higher than that in the baseline scenario, respectively), and therefore the growth rate is inclined to be lower than that in the baseline scenario. This is because, as SOE reform deepens over time, the base of SOEs in the simulation model would decline, and the positive effects of SOE reform would be weakened, resulting in the situation where the development level is higher than the baseline scenario but the growth rate is lower.
3. Internal and external effects of SOE reform
According to the analysis in the second part of this paper, SOE reform has four economy boosting mechanisms. The first, second and third mechanisms directly improve the output or growth rate of reforming SOEs and can be regarded as internal effects, and the fourth mechanism is related to the impact of SOE reform on other enterprises and can be seen as external effects. The extent and importance of these two kinds of effects change significantly across different stages of reform. Table 7 breaks down the total economy boosting effect of SOE reform (only breakdown for Scenario 2). As the breakdown shows, internal effects play a dominant role before 2012 and external effects become dominant in the later period. For example, in 2016, the internal effects (mainly the factor reallocation effect) would cause the economic growth rate to increase by 0.88 percentage point while the external effects would cause the economic growth rate to increase by 0.38 percentage point. By 2024, internal and external effects would cause the economic growth rate increase by 0.12 percentage point and 0.24 percentage point, respectively. The reason for the gradual weakening of the allocative effect is that, as SOEs decrease in proportion due to the deepening of SOE reform, the room for further optimization of resource allocation and benefits derived therefrom would become smaller and smaller.
Table 7 SOE Reform’s Positive Impacts on Economic Growth (Scenario 2)              Unit: %

	Year
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Economic growth rate in Scenario 2_Referene Scenario
	7.25 
	6.81 
	6.69 
	6.60 
	6.27 
	6.30 
	5.96 
	5.75 
	5.54 
	5.31 

	Scenario 2_10%
	8.36 
	8.09 
	7.77 
	7.53 
	7.06 
	6.98 
	6.54 
	6.24 
	5.96 
	5.66 

	Total effects of Scenario 2
	1.11 
	1.28 
	1.08 
	0.92 
	0.79 
	0.68 
	0.58 
	0.49 
	0.42 
	0.35 

	Including: Internal effects (allocation of factors)
	1.11 
	0.88 
	0.72 
	0.59 
	0.48 
	0.38 
	0.30 
	0.23 
	0.17 
	0.12 

	External effects (increase of TFP)
	0.00 
	0.38 
	0.36 
	0.33 
	0.32 
	0.30 
	0.28 
	0.27 
	0.25 
	0.24 


V. Conclusion and Policy Recommendations
Since 2003, in China’s new round of rapid economic growth, China’s SOEs and non-SOEs have developed rapidly, especially SOEs, the productivity of which have increased significantly. However, the development of SOEs is still plagued by problems such as low capital productivity, disproportionately high possession of funds, low spillovers to other enterprises, so there is an urgent need to further deepen SOE reform.
This paper carefully examines the distribution and proportion of SOEs and compares SOEs with non-SOEs on many front based on relevant microeconomic and macroeconomic data. These comparisons reveal that SOE reform can boost economic growth by raising the marginal product of capital, improving the efficiency of dynamic capital allocation, driving TFP growth and bringing spillover effects on other enterprises.
By creating a computable general equilibrium model (DRC-CGE model) that truly reflects the actual economic conditions of China, we simulate the economy boosting impact of three variously-paced SOE reform scenarios. Simulation results show that, provided every year 5 percent of SOEs undergoes reform that lasts for a decade, the economic growth rate would increase by about 0.33 percentage point per year and GDP per capital would increase by 3.12 percent by 2024. If we expand the scope of reform to cover 10 percent of SOEs each year, the economic growth rate would increase by 0.47 percentage point per year on average and by 2024 GDP per capita would increase by 4.45 percent; if 20 percent of SOEs carry out reform every year, the economic growth rate would increase by 0.50 percentage point per year on average and by 2024 GDP per capita would increase by about 4.83 percent. In addition, the economy boosting effect of SOE reform is most significant in the early stage. For example, during 2015-2020, the economic growth rate in the three reform scenarios would increase by 0.45 percentage point, 0.73 percentage point and 0.93 percentage point, respectively.
Therefore, after growing at a rapid pace over the past thirty years, it is time for China to find and tap into endogenous drivers of the economy. To proactively and steadily push forward SOE reform has important implications for successfully escaping the “middle-income trap” and upgrading China’s economy.
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�The model used in this study is based on China’s 2010 Input-Output Table. The base year of the model is 2010, so this part mainly presents data for 2010.


�Value added per unit of capital or labor is compared by dividing the productivity of non-SOEs with that of SOEs.


�Information transmission, computer services and software 


�Scientific Research, technology services & geological survey


�For detailed description of data, please refer to Xu Zhao Yuan et al. (2014).


�Recycling and disposal of waste is omitted.


�The “decade” here mainly refers to the time span of the catch-up process based on the data. In reality, SOE reformreform takes a longer period of time.


�The calculation made by Brandt & Zhou (2010) includes the service sector. They concluded that the average TFP growth rate of SOEs was significantly lower than that of non-SOEs during 1978-2007, but the TFP growth rate of SOEs was slightly higher than that of non-SOEs during 1998-2007.


�For data source, variable construction and economic implications, see Xu Zhao Yuan et al. (2014). The dependent variables of Model (1) and Model (2) in Table 4 are TFP of SOEs and TFP of non-SOEs, respectively. Besides common factors such as proportion of R&D investment and market share of an enterprise, we also incorporate variables reflecting the agglomeration effects of SOEs and non-SOEs. For example, the independent variables in the first line of Table 4 represent the number of upstream SOEs and the number of upstream non-SOEs within the county where the observed value is located, and the 3rd and 4th variables represent the average output of upstream enterprises (SOEs and non-SOEs) within the county where the observed value is located.


�(0.012+0.169)×0.29+(0.044+0.1+0.026+0.003)×1.30＝0.28


�The specific �and � of each industry are obtained by calibrating data on capital and labor.


�The elasticity of substitution of products is determined based on a study conducted by the Development Research Center of the State Council as well as the experience of other models. The value of the elasticity of substitution of products in a CGE model is generally between 0 and 6. The smaller the elasticity of substitution between two products is, the less they are replaceable for one another, and vice versa. For a completely homogeneous product, the elasticity of substitution is generally set to infinity.


�Note: Constant prices in 2013, without considering the impact of RMB appreciation.


�As an economy reaches a certain stage of development, especially the later stage of industrialization, the economic growth rate will decline despite the rising development level. For example, catching-up economies such as Japan, South Korea and Taiwan have seen rapid growth during the catch-up process and slowdown in the later period.


�Note: The reference scenario in this table incorporates the method of comparative static analysis. Therefore, the reference scenario of Scenario 2 is different from the baseline scenario in Table 7. Comparison of Scenario 2_Referene Scenario and Scenario 2_10% reveals that before the base year the economic fundamentals in both scenarios (including all economic indicators such as resource allocation, output and GDP) are identical. The only difference in the two scenarios is whether 10% of SOEs would continue to carry out reform in the base year. For example, Table 8 shows that, in 2025, the GDP growth rate in the reference scenario is 5.07%, indicating that it is identical to Scenario 2_10% during 2015-2024 except for the economic growth in 2025 when no SOE reform is carried out. By this way, the growth rates in the two scenarios remain comparable (with the same conditions at the beginning).
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