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Abstract 
 
This paper examines the importance of contract enforcement as a source of 
comparative advantage across Chinese provinces. We find that industries differ in 
their reliance on relationship-specific investments. Provinces with better contract 
enforcement specialize in industries where relationship-specific investments are more 
important. Following LLSV(1998), we separate our proxies for contract enforcement 
into two groups: those measuring the legal rules and those measuring the quality of 
contract enforcement. Our results indicate that contract enforcement based on official 
legal rules plays a modest role in shaping the patterns of industrial specialization. In 
contrast, the ease and reliability of law enforcement, which to a large extent, explains 
the patterns of industrial production in China. 
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1. Introduction 
The benefits of industrial specialization are well known, though the determinants of 

patterns of industry specialization have yet to be fully understood. Beginning with 
Adam Smith’s theory on the division of labor, numerous studies have been conducted to 
explain the under-specialization of industrial production. David Ricardo asserted that 
the primary source of industrial distribution across regions, which resulted in trade, was 
differences of production in industries between countries. Marshall (1920), on the other 
hand, argue that natural conditions and rewards from governments and courts had been 
the main reason. Heckscher and Ohlin (1933) suggest that the differences between 
countries’ factor endowments determine the patterns of commerce and production, 
under the assumption that countries will export products whose production demands 
the locally abundant factors (hereafter referred to as the H-O model).  

Recent studies (Nunn, 2007, 2013; Levchenko, 2007, 2013) on industry 
specialization have focused on the effect of law and institutional factors. This line of 
literature suggests that, as relation-specific investments, under-investment occurs when 
contracts cannot be fully enforced, and that the scale and efficiency of investment is to 
some extent dependent on the contract enforcement. Thus, contracting institutions can 
also be regarded as one production factor, like physical capital, human capital or 
technology, whose endowment and difference across regions are able to shape the 
patterns of trade and industrial distribution in accordance with the H-O model (Klein et 
al, 1978; Grossman and Hart 1986; Hart and Moore 1990). Industries dependent more 
on contract enforcement will concentrate in regions with better contracting institutions. 
Empirical studies based on this argument have been conducted, using international 
trade and production data (Nunn, 2007; Levchenko, 2007; Ma, Qu and Zhang, 2010). 

Theoretically, contract enforcement relies on both good legal rules and strong 
enforcement of these laws (LLSV, 1998). The legal rules are potentially important 
determinant of what rights contract holders have, while the quality of law enforcement 
will determine how well these rights are protected. Despite its importance, there are few 
studies investigating the relative importance of formal legal rules and the enforcement 
quality on industrial specialization. This issue is particular important in emerging 
market economies because of their weak law and legal systems (Acemoglu and 
Johnson, 2005). Inspired by western countries, most emerging market economies, such 
as China, has enacted constitutional amendment protecting property rights. 
Nevertheless, their enforcements remain low and varies from country to country (Gold 
and Guthrie, 2002). Whether and how official regal rules or the quality of contract 
enforcement influence the pattern of industrial specialization is an important issue yet 
to be fully understood. 

This paper evaluates the role of formal and informal contracting institutions on the 
patterns of China’s industrial specialization. China has experienced a radical and 
successful transition away from a planned economy, in which there were almost no 
institutions for contract enforcement in the market. Both formal contracting institutions 
and their enforcement have not been complete. Firms with different ownership in China 
do not have equal status. State-owned enterprises have the privilege to utilize 
institutional resources monopolized by the government – for example, they have the 
privilege to obtain cheap credit from state-owned banks. In this paper, we will examine 
whether institutional quality shapes the ownership structures of industries across 
provinces, and whether it shapes patterns of regional industrial distribution.  

Using data from manufacturing industries in China between 1998 and 2009, we find 
that contract-intensive industries tend to cluster in provinces with better contract 
enforcement, which shows that the quality of contracting institutions can be a source of 



comparative advantage among provinces in China. Meanwhile, in provinces with better 
formal institutions, contract-intensive industries have a higher share of the state-owned 
economy, while in provinces with better quality of enforcement, contract-intensive 
industries have a lower share. 

The paper is organized as follows: Section 2 theoretically analyzes the possible 
influences of contracting institutions in China. Section 3 describes the data and the 
model. Section 4 presents the estimation results. Section 5 tests the robustness and 
addresses the issue of endogeneity. We conclude in Section 6.  

 
2. Literature review and hypothesis development 
Under the H-O model, industries can achieve higher growth in regions rich in factors 

they depends on, but will have lower growth in regions that lack these factors. When 
generalized to contracting institutions, the implication is that contract-intensive 
industries, whose investment is assured by contracts, grow more quickly and 
concentrate in provinces with better contracting institutions. This argument has been 
substantiated by some empirical studies (Nunn, 2007; Levchenko, 2007, 2013; Feenstra 
et al, 2012). As Acemoglu et al (2005) show, the quality of contracting institutions is 
determined and reflected not only by formal institutions, such as judicial institutions, 
public prosecution services and other official institutions dominated by the government, 
but also by informal institutions that are mostly led by social norms, such as guilds, 
self-enforced rules, and dispute resolution services that do not involve government 
intervention. Since these two types of institutions can be substituted for each other, 
either formal or informal institutions can serve society efficiently. But for China, whose 
economy is transitioning away from a planned system, neither formal nor informal 
contract enforcement are perfect. Its market economy system, which demands contract 
enforcement, does not enable the government to develop good formal institutions. 
Therefore, the supply of both types of contracting institutions is deficient. We have the 
following hypothesis: 

Hypothesis 1: Contract-intensive industries in China concentrate in provinces with 
better formal contracting institutions, which are dominated by government, and better 
informal contracting institutions, which are dominated by social norms. 

In China, the ownership status of firms is very important. State-owned firms obtain 
favorable treatment from the central as well as local governments, such as protectionist 
policies, favorable loans from state-owned banks, and the privilege to obtain contract 
enforcement from judicial agents. Thus, private firms are disadvantaged in regions that 
have bad contract enforcement, or where formal contracting institutions have deficient 
resources. The improvement of formal contracting institutions primarily benefits 
non-state-owned firms. Such effects increase with the contract intensity of industries. 
We expect that the concentration of contract-intensive industries mostly occurs through 
the growth of the non-state-owned economy.  

Hypothesis 2: As formal contracting institutions improve, the proportion of the 
state-owned economy decreases in contract-intensive industries, while the proportion 
of the non-state-owned economy increases.  

Formal institutions primarily serve the state-owned economy. In contrast, informal 
institutions, which compensate for the undersupply of formal institutions, naturally 
tend to serve the non-state-owned economy, which is less likely to obtain benefits from 
the government. Thus, the advantages of the non-state-owned economy in utilizing 
informal institutions are more significant with a deficient supply of informal 
institutions. Correspondingly, the improvement of informal institutions will reduce the 
advantages of the non-state-owned economy over the state-owned economy, which 



leads to the increase of the proportion of state-owned economy in contract-intensive 
industries. 

Hypothesis 3: If the concentration of contract-intensive industries is driven by 
informal contracting institutions, the proportion of the state-owned economy increases 
in contract-intensive industries while the proportion of the non-state-owned economy 
decreases. 

 
3. Data and Methodology 
3.1 Research Design 
The econometric model is given as: 
 
							𝐼#$% = 𝛼# + 𝛾$ + 𝜎% + 𝛽,𝐶𝑂𝑁𝑇𝑅# · 𝑐𝑜𝑛𝑡𝑟$% + 𝛽8𝑍# · 𝑧$% + 𝑐	+𝜀#$%																				(1) 

I is the agglomeration (Agg) or relative share of state-owned economy (State) of 
industry i in province k in year t. 𝛼#,	𝛾$ and 𝜎% are respectively the industry, region 
and year fixed effects. CONTR is the measure of contract intensity of each industry, or 
the industry’s dependence on contract enforcement. contr denotes the quality of 
contract enforcement, formal or informal, in region k, in year t. Z represents other 
endowment intensities, including physical capital, human capital, agricultural inputs 
and mineral inputs, in industry i, while z represents corresponding endowments in 
region k, in year t. 𝜀 is the residual error and c is the constant term. 

When I is Agg, the agglomeration, a significantly positive 𝛽, can attest that the 
region with better contract enforcement is more likely to concentrate on 
contract-intensive industries, while a significantly negative 𝛽, means that region is 
less likely to concentrate on contract-intensive industries. When I is State, the share of 
state-owned economy, a significantly positive 𝛽,  means that the relative share of 
state-owned enterprises in industries with higher contract intensities will be higher in 
regions with better contracting institutions, while a significantly negative one means 
otherwise. 

3.2 Variables and data sources 
The dependent variable Agg has been set as the agglomeration of industry i in region 

k, in year t. According to Kalemli-Ozcan et al. (2003), the agglomeration of mining 
industries are mostly determined by natural conditions, and cannot be greatly shaped by 
the quality of institutions that this paper is concerned with. Thus, 28 manufacturing 
industries, from the Industrial Classification for National Economic Activities 
(GB/T4754-2002), have been chosen from all provinces of China between the years 
1998 – 2009. The sample excludes Tibet, whose manufacturing is too small. The 
calculation of Agg, according to the Hoover Index of industries by Bai et al (2004, 
2008), is 

 
																																															𝐴𝑔𝑔#$% = 𝑙𝑛	 B CD%ED%FGH CD%ED%FH⁄

CD%ED%GH CD%ED%HJHKL,N⁄ O                 		(2) 

 
𝑂𝑢𝑡𝑝𝑢𝑡#$%  is the gross operation income of industry i in province k, at year t. 

𝑂𝑢𝑡𝑝𝑢𝑡#%  is the operation income of industry i across the whole nation, at year t, and 
𝑂𝑢𝑡𝑝𝑢𝑡$%  denotes the operation income of all the manufacturing industries in province 
k, at year t. 𝑂𝑢𝑡𝑝𝑢𝑡%S%TU,V is the operation income of all the manufacturing industries in 
the whole nation, at year t.  

State represents the relative share of the state-owned economy of one industry in one 
province: 



 
																																						𝑆𝑡𝑎𝑡𝑒#$% = 𝑙𝑛 Z[%T%\_CD%ED%FGH CD%ED%FGH⁄

[%T%\_CD%ED%FH CD%ED%FH⁄ ^                   (3) 

 
𝑆𝑡𝑎𝑡𝑒_𝑂𝑢𝑡𝑝𝑢𝑡#$%  is the operation income of state-owned and state holding 

enterprises of industry i in province k, at year t. 𝑆𝑡𝑎𝑡𝑒_𝑂𝑢𝑡𝑝𝑢𝑡#%  is the nationwide 
operation income of state-owned and state-holding enterprises of industry i. 𝑂𝑢𝑡𝑝𝑢𝑡#$%  
and 𝑂𝑢𝑡𝑝𝑢𝑡#%  are the same as above. State reflects the degree of nationalization of each 
industry in each province, compared with the nationwide degree. All the data above are 
from China Industry Business Performance Data, from 1998 to 2009. 

The contract intensity of industry i, CONTR, is defined according to Nunn (2007). 
The formula is given as: 

 
																																																								𝐶𝑂𝑁𝑇𝑅# = ∑ 𝜃#b · 𝑅bc,

bd8                          (4) 

 

In the formula, 𝜃#b stands for the proportion of inputs from industry j to the total 
intermediate inputs of industry j, and 𝑅b is the ratio of the product sold neither by 
wholesale nor by retail in industry j. If an input is sold on an organized exchange or 
reference priced then the market for this input is thick, and the scope for hold-up 
problems is limited. Thus, if similar principles can apply to China, the share of inputs 
sold by wholesale and retail have similar implications for domestic trade. The higher 
CONTR is, the less the dependent inputs of this industry are on contract enforcement. 
We consider all the material inputs, including products from all manufacturing 
industries as well as agriculture and mining, which sum to a total of 40 categories. 
These are also drawn from the Industrial Classification for National Economic 
Activities (GB/T4754-2002).  

Since these intensities are based on cases in China, they may be influenced by the 
quality of its contracting institutions. For robustness, we test our conclusions by two 
industrial contract intensities, based on American data, from Nunn (2007) to remove 
the possible influence of idiosyncratic factors in China.  

Data for calculating CONTR are taken from the 2004 and 2008 editions of the China 
Economic Census Yearbook, in which data on sales, as inputs, of wholesale and retail of 
each industry category are available. The proportions of intermediate inputs from each 
industry are drawn from the 2002 and 2007 editions of the Input-Output Table of China. 
We calculate two indexes, one of which uses the data from 2004 and 2002, the other 
using data from 2008 and 2007. The average is taken as the final CONTR.  

The quality of formal and informal contract enforcement is also measured. With 
regards to formal contracting institutions, we use the ratio of expenditure for public 
security, procuratorial agencies, and courts of justice to the total budgetary expenditure 
of provincial governments (GJF_Exp). This shows the efforts made by governments to 
enhance the judicial system, which is crucial for contract enforcement. In addition, we 
take the index “Governmental protection over the legal rights and interests of producers” 
(Right, of each province from Marketization Index for China (Fan and Wang, 2011). In 
this index, provinces are graded according to firm evaluations of the local government 
and the legal environment. Since items of fiscal expenditure in China were adjusted in 
2007, the variable GJF_Exp only has data points from 1998 to 2006, but Right has data 
points from 1998 to 2009. 

In informal contracting institutions, contract enforcement is provided through social 
norms, and can be measured by the number of attorneys and certified accountants per 
10,000 residents (Attorney, Accountant). Their services are important in settling 



contract disputes between firms or other relevant entities. The numbers of attorneys and 
accountants are determined by how many people are able to pass professional 
examinations, which are administered by professional organizations. These two 
variables are taken from provincial statistical yearbooks and provincial reports of 
qualification examinations for attorneys and certified accountants.  

Control variables 𝑍# · 𝑧$% , encompass four interactions. The first interaction is the 
product of three variables: physical capital intensity of each industry (CAP), the ratio of 
fixed assets to added value, and per capita value of physical capital as the proxy of 
physical capital endowment in each province (cap). This industrial intensity is drawn 
from the China Statistical Yearbook and the China Industry Economy Statistical 
Yearbook. Physical capital measurements of each province are drawn from Li (2003) 
and updated using the perpetual inventory approach.  

The second interaction is the product of three variables: human capital intensity 
(SKL), the ratio of employees with secondary school education or above to the total 
number of employees in an industry, and human capital endowments in each province 
(skl). Human capital intensity is drawn from the 2004 and 2008 editions of the China 
Economic Census Yearbook, while human capital endowments are from the China 
Population Statistics Yearbook and China Statistical Yearbook.  

The third interaction is the product of two variables: industrial dependence on 
agricultural inputs (AGR), measured by the share of inputs from agricultural 
departments, including farming, forestry, animal husbandry and fishery; and 
agricultural production endowments, measured by the per capita output value of 
agriculture in each province.  

The fourth interaction is the product of the three variables industrial dependence on 
mineral production, the share of mineral inputs to the total intermediate inputs, and per 
capita output value of mining. Data on industrial dependence on agriculture and mining 
are taken from Input-Output Table of China in 2002 and 2007. Detailed definitions of 
variables and data resources are listed in the Appendix. 

3.3 Summary Statistics 
The contract intensities of all the industries that we study are listed in Table 1. Large 

variations exist in the dependence on contract enforcement across the listed industries, 
among which the highest is 0.7692 for Electronic & Telecommunications. The lowest 
one is only 0.0107, for Petroleum Processing, Coking Products & Gas Production & 
Supply. Among contract intensities in Nunn (2007), though the classification of 
industries differs, electricity & signal testing instruments (0.872), telephone apparatus 
(0.880) and other electronic component (0.826), industries could be classified under 
Electronic & Telecommunications, and are among the 20 most contract-intensive 
industries. Petroleum refineries, included in Petroleum Processing, also is among the 
20 least contract-intensive industries. 

 
 
 
 
 
 
 
 
 



Table 1. Industrial contract intensities 

 
Table 2 reports the summary statistics of contract enforcement and other control 

variables. 
 
 



Table 2. Summary statistics of contracting institutions and control variables 

 
 
4. Estimation Results 
4.1 Contracting Institutions and Concentration of Manufacturing Industries 
After controlling for several endowment variables and fixed effects, we test whether 

contracting institutions have shaped industrial concentration across regions in China. 
Table 3 shows the results of our estimation.  

From Table 3, both formal contracting institutions and informal contracting 
institutions significantly shape and concentrate manufacturing. Regions with better 
contract enforcement agglomerate contract-intensive industries more significantly, 
corroborating the notion that the quality of contract enforcement can be a source of 
comparative advantage across regions in China. However, in column (5) and (7) of 
Table 3, the significance of the effects of two informal contract enforcement variables 
decreases when the regressions account for formal contracting institutions, showing 
that the influence of formal institutions should be greater. The results are in general 
consistent with Hypothesis 1.  

Among the control variables, the effect of human capital is notably negative, while 
that of physical capital is very volatile. A possible explanation is that excessive 
expansion of education, especially higher education, leads to serious redundancy and 
decreasing returns to human capital. Moreover, large-scale immigration between 
provinces further undermines provincial comparative advantages obtained from human 
capital. Likewise, excessive capital may also account for the ambiguous effects on 
industrial distribution. Comparatively, the endowments of agriculture and mining have 
significantly and consistently shaped industrial agglomeration, which matches the 
findings of Lu and Tao (2009), who show that the transportation costs of agricultural 
and mineral materials are high, making the ability of these two inputs to concentrate 
industries sturdy and consistent.  

 
 
 
 
 



Table 3. Industrial concentration and contracting institutions 

 
 

4.2 Contracting Institutions and Ownership Structures of Industries 
To see whether improving contract enforcement will affect the ownership structure 

of industries, we first calculate the overall level of nationalization of manufacturing 
(State_share) in 28 industries. We take this as the dependent variable, and use the 
quality of contracting institutions as independent variables. State_share is the ratio of 
operation revenues in state-owned or state holding enterprises to total operation 
revenues in 28 industries. If good formal contract enforcement primarily enhances the 
growth of state-owned firms, the overall degree of industrial nationalization must be 
higher in regions with bad informal institutions. An opposite conclusion applies to the 



case of informal institutions.  
Table 4. Nationalization of all industries and contracting institutions 

 
The results are shown in Table 4, which are consistent with our hypotheses that 

improving formal contracting institutions, which are dominated by the government, 
markedly lowers the level of industrial nationalization. However, improving informal 
institutions notably increases the percentage of state-owned economy. When we 
include both formal and informal institution variables in the regression, the coefficients 
of both variables become less significant. This suggests that there is less interplay 
between the two types of contract enforcement. Further evidence is needed in the 
interaction regressions, as reported in Table 5.  

Consistent with Hypotheses 2 and 3, Table 5 shows that industrial nationalization 
will decrease as the quality of formal contract enforcement improves, while 
nationalization increases with the rise of informal contract enforcement. The effect of 
contracting institutions will strengthen as industrial contract intensity increases. In 
other words, the more dependent an industry is on contract enforcement, the more 
significant are the effects, both beneficial and detrimental, of contracting institutions on 
nationalization. Considering the preceding conclusions that contracting institutions are 
able to concentrate industries, we suppose that the concentration of contract-intensive 
industries through formal institutions is mostly achieved through the growth of private 
firms. The share of the state-owned economy in an industry declines when the 
improvement of contract enforcement enhances the agglomeration of the industry. 
Likewise, the industrial concentration facilitated by informal institutions is mainly 
achieved through the growth of state-owned or state holding firms. 

 
 



Table 5. Industrial Ownership structure and contracting institutions 

 
The influence from agriculture and mining interactions are negligible, while 

influence from physical capital is too volatile to measure the exact effect. Human 
capital, whose coefficients are significantly positive in most cases, suggests notable 
impacts on the state-owned economy. It indicates that increases of human capital will 
be utilized by state-owned firms, accounting for a high level of industrialization. 

4.3 Robustness Check 
Our industrial contract intensities are calculated according to evidence in China, 

where the poor quality of contract enforcement is generally accepted. In light of this, 
contract intensities of Chinese industries are likely to be negatively influenced by the 
quality of contract enforcement. To address this issue, we need alternative indexes to 
ensure the robustness of our regressions. 

 
 
 



Table 6. Correlation between Contact Enforcement Dependences in China and the 
US 

 
The contract intensities developed by Nunn (2007) are based on the I-O tables of the 

U.S. in 1997. He considers the intensities of two groups of industries, which will be 
adjusted by the output value of sub-industries in the China Economic Census Yearbook 
in 2004 and 2008 in our study. The results are denoted as CONTR_US1 and 
CONTR_US2, and comprise just 28 industries. The correlations of CONTR_US1, 
CONTR_US2 and CONTR are reported by Table 6. As shown in Table 6, these two 
measures of contract intensity from Nunn (2007), transferred to our 28 industries, are 
still highly correlated (0.5723). The correlation between CONTR_US1 and CONTR, 
0.4437, is not low. However, there is a low correlation between CONTR and 
CONTR_US2, at just 0.1358. We replace CONTR by the interaction variable, 
CONTR_US1 and CONTR_US , and re-estimate the models. Table 7 and 8 report the 
estimation results. 

As shown in Tables 7 and 8, changing the measures of contract intensities does not 
affect the estimation results. The improvement of both kinds of contracting institutions 
still prompts concentration of contract-intensive industries and changes the relevant 
ownership structures. Meanwhile, impacts from contracting institutions on 
manufacturing industries, measured by diverse contract intensities, are convincingly 
significant. The possible interplay between informal and formal enforcement still exists, 
in column (8), where the estimation coefficient of CONTR×Account shows little 
significance compared to those in column (7) of Table 3. Column (4) in Table 7 does not 
show a similar result. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 7. Sensitivity tests with alternative contract intensities I 

 
 
 
 
 
 
 
 
 
 
 
 
 



Table 8. Sensitivity tests with alternative contract intensities II 

 
 
5. Endogeneity 
The OLS estimations cannot assure that causality only runs from contract 

enforcement quality to industrial concentration and ownership structures. Regions 
where contract-intensive industries concentrate tend to generate stronger demand for 
good contracting institutions. There is possible endogeneity between industrial 
concentration and contract enforcement, which has to be removed using IV estimations.  

For international empirical analysis, differences in contract enforcement between 
countries largely derives from history, such as the development of differing legal 
systems (Nunn, 2007), whose determinants on economic institutions and financial 
development are broadly recognized. However, in our analysis, historical differences in 
regions across China are not only limited but also time-invariant, and are unsuitable for 
panel data. 

The IV we used to instrument GJF_Exp is the number of casualties in fires in each 
province (IV_fire). The more casualties occur in fires, the greater effort public agents 
and judicial institutions should make to tackle possible crimes. If crimes or accidents 
with casualties cannot be clearly investigated, the careers of responsible officials are 
likely to be unfavorably affected, which necessarily creates incentives that urge judicial 
institutions to improve their efficiency as well as local fiscal expenditures.  

Two dummies are used to instrument Right, the score of governmental protection 
over legal rights in each province. One is whether the secretary of the provincial 



Politics and Law Committee (Zhengfa Weiyuanhui, PLC hereafter), a subordinate 
institution of the local Communist Party Committee, received an undergraduate degree 
or above before they began their political careers (IV_secedu). The second is that 
whether the secretary of the provincial PLC has undertaken any long-term education in 
law (IV_seclaw) – not necessarily a degree in law, but perhaps courses in colleges or 
Party schools. In China, the operation of public security agents, including the police 
and judicial institutions, is in the charge of the local PLC, in which the secretary 
necessarily influences the quality of formal contract enforcement. Thus, we assume that 
highly educated secretaries are more likely to enhance contract enforcement. Likewise, 
secretaries of PLCs that have undertaken long-term legal education are more likely to 
hold principles of the law in higher esteem, making them less likely to misuse their 
authority, and correspondingly more likely to facilitate contract enforcement. These 
two IVs are not highly correlated, with a correlation of only -0.1062. The data on PLC 
secretaries are drawn from public information online and from the Law Yearbook of 
China. 

For informal contracting institutions, we use the number of students in law colleges 
and students in economic or financial colleges per 10,000 local residents (IV_lawedu, 
IV_econedu), both lagging 10 years, as the IVs of Attorney and Account respectively. 
Undoubtedly, professional education is significant for contract enforcement. However, 
in China government policy has made science and engineering the focus of higher 
education from the 1950s to the late 1990s. The scale of education in law and 
economics was limited, but crucial, for early professionals in law, economics and 
finance. Therefore, we believe that early relevant education can be an exogenous factor 
shaping informal contract enforcement. The data are taken from the Educational 
Statistical Yearbook of China. 

We use the Two-Stage-Least-Square method (TSLS) to estimate the results and the 
IVs in regressions are set as interactions, using the products of the IVs introduced above 
and corresponsive contract intensities (CONTR). Table 9 reports the estimations of 
industrial concentration. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 9. 2SLS IV regression I 

 
For column (2) and (5), where IVs are more than endogenous variables, the p-values 

of the Hansen Test are very high, substantiating that there is almost no 
over-identification. All F values of the DWH Test are higher than 10, suggesting no 
weak IVs. The results from column (1) to (4) change very little, as compared to Table 3. 
However, the regressions accounting for both informal and formal contracting 
institutions, from column (5) to (7), suggest different conclusions, in that the effects of 
informal enforcement are consistently offset by the impacts of formal enforcement. 
This suggests that, without endogeneity, the effects of formal contracting institutions on 
industrial concentration are significantly primary, while the improvement of informal 



institutions is only able to shape the agglomeration of contract-intensive industries 
when the quality of formal institutions also improves. The influence of informal 
institutions shows little statistical significance. This explains why the significance of 
informal enforcement was not stable in prior estimations above. 

Table 10. 2SLS IV regression II

 
In comparison, there is no change in the conclusions on the effects of patterns of 

ownership in manufacturing industries. The p value of the Hansen-Test in column (4) of 
Table 11 is 0.044, slightly below 0.05, which is insignificant. This implies that the 
enhancement of informal contract enforcement is capable of improving the share of the 
state-owned economy in contract-intensive industries, though its capacity to 
concentrate these industries is relevantly weak as compared to formal contract 
enforcement. 

 
 
 
 
 
 
 



Table 11. 2SLS IV regression III 

 
 
6. Conclusions 
In this study, we examined whether the quality of regional formal and informal 

contract enforcement can shape industrial distribution and patterns of ownership across 
regions in China. The evidence has significantly shown that contract-intensive 
industries agglomerate in provinces with good contracting institutions, especially with 
good formal institutions, as measured through the efficiency and efforts of judicial 



agents. Moreover, contract enforcement is also able to shape the pattern of industrial 
ownership. The share of the state-owned economy in manufacturing industries is higher 
in regions with better informal contracting institutions, but is lower in regions with 
better formal contracting institutions. Such impacts from contracting institutions have 
been notably enhanced with the rise of industrial contract intensity. To check the 
robustness and correct the latent endogeneity of contracting institutions, we have used 
alternative contract intensities of industries in the U.S., and conduct TSLS estimations 
using suitable IVs, acquiring further evidence that maintains our conclusions. 

This study provides evidence that both formal and informal institutional resource of 
contract enforcement can be an important determinant for domestic industrial 
distribution. It also suggests that the two types of institutions have shaped patterns of 
industrial ownership in different directions, by affecting industrial distribution. For 
developing countries, whether private sectors can develop initially depends on the 
improvement of formal contracting institutions, which are dominated by the 
government. Without efficient judicial institutions, private sectors cannot rely on 
informal, civilian institutions to make breakthroughs in the economy. 
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Appendix: Variable definition and data sources 

Variable Definition Source 
GJF_Exp The ratio of expenditure for public security, 

procuratorial agency and court of justice to the total 
budgetary expenditure of provincial governments 

Finance Yearbook of China, 
various years 

Right The score of governmental protection over the legal 
rights and interests of producers 

Marketization Index of China 
(Fan and Wang, 2011) 

Attorney The number of attorneys per 10,000 residents Statistical yearbooks of each 
province and provincial yearly 
reports of certified accountants 

Account The number of certified accountants per 10,000 
residents 

Statistical yearbooks of each 
province and provincial yearly 
reports of certified accountants 

   
Other Control Variables 
MINE Average ratio of mineral inputs to intermediate inputs 

in industry 
Input-Output Table of China  

1997, 2002 and 2007 
mine Per capita mineral output China Statistical Yearbook, 

various years 
AGR Average ratio of agricultural inputs to intermediate 

inputs in industry 
Input-Output Table of China 

1997, 2002 and 2007 
agr Per capita agricultural output China Statistical Yearbook, 

various years 
CAP Ratio of net value of fixed asset to value added in 

industry    
China Statistical Yearbook 

and China Industry Economy 
Statistical Yearbook, various years 

cap Per capita physical capital Li (2003) and authors’ 



calculation 
SKL Average ratio of workers with above secondary 

schooling to the total number of employees in each 
industry 

China Economic Census 
Yearbook 2004 and 2008 

Skl The ratio of the population with at least secondary 
schooling to the total population 

China Statistical Yearbook, 
various years 

Instrumental Variables 
IV_fire Total casualties caused by fires in a year China Statistical Yearbook, 

various years 
IV_secedu A dummy denoting whether the secretary of the local 

PLC received an undergraduate degree or above before 
they began their political careers. If yes, it takes the value  
1. If not, it takes the value 0. 

Law Yearbook of China, 
various years; Wikipedia 

IV_seclaw A dummy denoting whether the secretary of local 
PLC has undertaken any long-term education in the law. If 
yes, it takes the value 1. If no, it takes the value 0. 

Law Yearbook of China, 
various years; Wikipedia 

IV_econed
u 

The number of students in economic or financial 
schools, per 10,000 residents 

China Education Statistical 
Yearbook, various years 

IV_lawedu The number of students in law schools, per 10,000 
residents 

China Education Statistical 
Yearbook, various years 
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