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Abstract 
We estimate the returns to schooling using matched employer-employee data from Shanghai. To do 

so, we use a novel identification strategy, proposed by Lewbel (2012), which utilizes a 

heteroscedastic covariance restriction to construct an internal instrumental variable (IV). We find 

that, for the full sample, the Lewbel (2012) IV estimation suggests returns to schooling generally in 

the range 25-30 per cent, which is higher than extant studies using conventional IVs. The findings 

in this study underpin the need for the Chinese government to continue to invest in education and 

help explain why private demand for education remains strong, despite rising cost. 
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Introduction 

Education is closely linked to labor market outcomes with a positive relationship 

between years of schooling and earnings. Variation in the education of the labor force 

might also explain variation in economic growth across countries (Becker, 1964). 

China represents an interesting case to study the relationship between education and 

earnings.  China has had one of the highest rates of economic growth since market 

reforms were initiated in the late 1970s. One explanation proffered for China’s high 

rate of economic growth is its relatively well-educated workforce compared with 

other developing countries (Fang et al., 2012). Particularly, since the mid-1990s the 

deepening of economic reform in urban areas has enhanced flexibility and diminished 

administrative control in the workplace. As a result, wages have become increasingly 

more responsive to productivity and wage differentials have increased. However, 

market reforms have resulted in not only a high rate of economic growth, but also 

rising income inequality. Estimates of the economic returns to schooling can provide 

information about the efficiency of resource allocation, incentives for human capital 

accumulation and the distributional consequences of differences in human capital. 

 

There is a large literature that estimates the returns to schooling in China.  Most of 

this literature, at least up until the mid-2000s, used ordinary least squares (OLS). In a 

meta-analysis of returns to schooling in transition countries, Fleisher et al. (2005) 

found that 93.6 per cent of studies used OLS. As Fleisher et al. (2011) noted, the main 

reason for this is the lack of suitable instrumental variables (IVs) for education in 

datasets commonly used to estimate returns to schooling in transition countries. For 

example, Yang (2005, p. 250) states: ‘While acknowledging these estimation issues, 



we choose the OLS procedure because the China Household Income Project surveys 

do not have extensive enough data to permit careful corrections for the ability bias’.  

 

The problem with relying on OLS estimates is that endogeneity and measurement 

problems potentially render simple OLS estimates inconsistent (Card, 1999).  Thus, it 

is difficult to draw meaningful conclusions about the causal effect of education on 

earnings. As Li et al (2005) stated: ‘Despite the rapid accumulation of evidence on the 

returns to education in China, no study has yet established causality’.  More recently, 

a series of studies have used external IVs in an attempt to identify the causal effect of 

education on earnings in urban China (Heckman & Li, 2004; Fleisher et al. 2004; Li 

& Luo, 2004; Chen & Hamori, 2009; Mishra & Smyth, 2010; Fang et al. 2012; Wang, 

2011; Zhang 2011; Kang & Peng, 2012). Common IVs are parents’ education 

(Heckman & Li, 2004; Mishra & Smyth, 2010); family background characteristics (Li 

& Luo, 2004); spouse’s education (Chen & Hamori, 2009; Mishra & Smyth, 2010; 

Wang, 2011; Zhang, 2011); and year of birth (Heckman & Li, 2004). 

 

Each of these IVs has problems in satisfying the exclusion restriction. Family 

background variables, including parents’ education, potentially have a direct effect on 

the individual’s income level. For example, it can be argued that family background 

variables are correlated with family wealth, which then may have a direct influence 

on the income of their children. It may also be argued that family background 

variables are correlated with preference to find a job in a particular firm or industry, 

which then may have a direct influence on the individual’s income. Indeed some 

studies have included parents’ education, parents’ income and other family 

background characteristics in the wage equation and found a positive relationship 

between these variables and earnings (see eg. Chen & Feng, 2011; Li et al. 2012a; 



Liu, et al., 2000). For instance, Chen and Feng (2011) reported that the returns to 

father’s and mother’s education are 0.4 per cent and 0.3 per cent respectively. 

 

 People tend to partner with those who have similar individual endowments, such as 

education and other labor market characteristics. Thus, assortative mating has been 

used to justify spouse’s education as an instrument. However, assortative mating also 

implies that spouse’s education is likely to be highly correlated with family 

background variables and not really exogenous (Kang & Peng, 2012). If one uses 

spouse’s education as the IV, there is also the disadvantage that the sample is 

restricted to those individuals who are married. As an IV, year of birth has the 

limitation that it could capture the cohort effects that directly affect individuals’ 

wages through variables such as experience (Kang & Peng, 2012; Wang, 2011). 

 

One way to avoid the problem of weak instruments is to use twins’ data (Li et al., 

2005, 2012b; Zhang et al 2007). However, few datasets contain information on twins. 

Moreover, the twins-data approach may still fail to control for time-varying 

characteristics, such as motivation (Wang, 2011). These issues highlight the 

importance of alternative approaches to assess the robustness of existing IV estimates 

of the returns to schooling in urban China and motivate the identification strategy 

employed in this study. Our contribution is to use a novel identification strategy 

proposed by Lewbel (2012), which utilizes a heteroscedastic covariance restriction to 

construct an internal IV. This approach has the advantage that it can be used in cases, 

such as ours, where other sources of identification, such as external IVs, are not 

available.  A small number of recent studies that have used the Lewbel (2012) 

procedure in other contexts find the Lewbel IV results to be more plausible than IV 



results that rely on external instruments of questionable validity (see eg. Sabia 2007a, 

2007b; Denny & Oppedisano, 2010; Belfield & Kelly, 2010; Kelly et al. 2011).
1
 

 

One study, which is similar to ours, is Wang (2012). Wang (2012) uses a related 

strategy proposed by Klein and Vella (2009), to estimate the college premium in 

urban China. Our study differs from Wang (2012) in the following ways. First, while 

Wang’s (2012) focus is on estimating the college premium, we provide estimates of 

returns to schooling more generally. Second, while Wang (2012) exploits the 

heteroskedastic error structure in the college education equation to realize a valid 

exclusion restriction, Lewbel (2012) exploits a different set of heteroskedasticity 

restrictions. Lewbel (2012) shows that his strategy has better properties than the 

approach in Klein and Vella (2009). For example, in contrast to the approach in Klein 

and Vella (2009), the assumptions underpinning the Lewbel (2012) approach nest 

standard mismeasured regressor models and unobserved factor models. Moreover, 

unlike the approach in Klein and Vella (2009), the Lewbel assumption that a product 

of errors is uncorrelated with the covariates, has the advantage that it does not impose 

strong restrictions on how higher moments of errors depend on regressors.  

 

The human capital model has been the main vehicle with which to study the 

determinants of earnings (Mincer, 1974). However, studies based on matched 

employer-employee data have shown that wage differentials can seldom be explained 

solely through the lens of the human capital framework (Abowd & Kramarz, 1999), 

suggesting the existence of uncompetitive labor markets, consistent with efficiency 

wage models (Larsen et al., 2011). Based on a unique matched employer-employee 

dataset from Shanghai in 2007, this paper provides estimates of the returns to 

                                                        
1 These studies are based on the working paper version of Lewbel (2012). 



schooling in a sample of manufacturing firms.  Because we do have matched 

employer-employee data, we are able to provide estimates alternatively controlling for 

individual characteristics and individual as well as firm characteristics.   

 

Foreshadowing our major results, we find that while returns to schooling, based on 

OLS estimates, are about 7-8 per cent per annum, returns to schooling based on the 

Lewbel IV are in the range 25-30 per cent for the full sample.  When we consider 

males and females separately, consistent with extant studies, we find that returns to 

schooling is consistently higher for females than males. However, in addition, we find 

that the Lewbel IV estimates of the returns to schooling are considerably higher than 

the corresponding OLS estimates for both males and females. While our results are in 

the same ballpark as findings from studies that have used conventional IVs to estimate 

the returns to schooling in China, in most cases, our estimates are a few percentage 

points higher.  Our findings underpin the extent to which market reforms in urban 

China have increased the returns to schooling, at least in one economically developed 

city. In turn, the results shed light on the continued strong demand for education in 

China and have important implications for government investment in education  

 

Data 

The sample that we use is from a matched worker-firm data set from Minhang district 

in Shanghai, which was originally collected in 2007 by the Institute of Population and 

Labor Economics in the Chinese Academy of Social Sciences (CASS). The dataset 

was selected using Probability Proportion to Size sampling according to a list of all 

manufacturing firms in Minhang district with annual sales of at least 5 million RMB. 

The representativeness of the sample in terms of number of employees, sales revenue, 



profits and average wages are considered in Table 1. The firms in the sample are 

representative of firms in Minhang District and Shanghai as a whole. 

---------------------------- 

Insert Tables 1 & 2 

-------------------------- 

The dataset contains information on 784 workers across 78 firms (on average 10.05 

workers per firm). Once missing observations were removed, we had data on the 

variables of interest in this study for 628 workers across 72 firms. Table 2 provides 

descriptive statistics for the variables used in the study, based on the 628 workers 

from these 72 firms. The average hourly wage rate is 10.26 RMB. Among individual 

and human capital characteristics, 55.3 per cent of respondents were male, 76.8 per 

cent were married, 11.2 per cent were members of the Chinese Communist Party, 58.3 

per cent held a non-agricultural hukou (household registration), the average years of 

experience was 16.1, and average years of schooling was 11.3. The firm 

characteristics are the proportion of female workers (average is 39 per cent), 

proportion of migrant workers (average is 37 per cent), whether there is a trade union 

presence in the firm (52.8 per cent of firms have a trade union), firm size (average is 

182 employees), exports/sales (0.13) and imports/sales (0.06) The dataset also 

contains information on the industry in which the firm is located (one of 22 

manufacturing industries), as well as the ownership of the firm.  

 

Empirical Specification and Methodology 

We employ a Mincer (1974) earnings function in which gross hourly wage earnings 

including bonuses (measured in RMB) is regressed on years of schooling, post-school 

experience, post-school experience squared, and a series of control variables to 

capture individual characteristics and firm-specific characteristics. One should be 

careful in deciding whether to include job-specific and firm-specific characteristics in 



the earnings functions. Schultz (1988) made the point that wages and job-specific and 

firm-specific factors are likely to be jointly determined because some portion of 

educational returns is attributable to occupational choice. Our basic specification 

employs years of schooling, post-school experience, post-school experience squared, 

and control variables to capture individual characteristics. In alternative specifications 

we also add controls for firm characteristics, ownership and industry dummies.  

 

A problem with the OLS estimates of the earnings function is the omission of an 

individual’s ability, which may bias the OLS estimates of returns to schooling. Thus, 

in addition to OLS, we also present IV estimates in which we instrument for 

education. The practical difficulty with instrumental variables estimation is finding 

instruments that are significantly correlated with education, but also orthogonal to the 

residuals of the main equation (in our case, wages). Our dataset does not contain any 

such candidates. Hence, we use the Lewbel (2012) IV approach. 

 

To explain the Lewbel (2012) IV approach consider the following: 

                                                             (1) 

                                                                     (2) 

Let    be wages and    be schooling.   denotes the individual’s unobserved ability 

which effects both his or her schooling and productivity.    and    are idiosyncratic 

errors.  Some of the structural parameters in the above equations are not identifiable 

without additional information. Generally one obtains identification by either 

imposing equality constraints on the coefficients of   (i.e. using OLS regression), or 

assuming that one or more elements of    are equal to zero. This permits the 

estimation of the    equation using instrumental variables. Alternatively, assume   is 



a vector of observed exogenous variables (   could be a subset of    or equal to  ). 

Lewbel (2012) argues that if the following moment conditions are met: 

 (   )           (   )              (      )    

and there is some heteroskedasticity of   , one can estimate the above set of equations 

by using [   ( )]   as an instrument, employing either two-stage least squares 

(TSLS) or generalized methods of moments (GMM). Most studies that have estimated 

returns to schooling in China using IV estimation have used TSLS, although, Li and 

Luo (2004), who employ GMM, is an exception. TSLS may be inefficient when 

heteroskedasticity is present in the regression errors, which is a precondition for 

implementing the Lewbel (2012) approach. As to the reliability of these estimates, 

Lewbel (2012, p.67) states: ‘The resulting identification is based on higher moments 

and so is likely to produce less reliable estimates than identification based on standard 

exclusion restrictions, but may be useful in applications where traditional instruments 

are not available’. As discussed above, Lewbel’s (2012) own empirical examples, 

plus studies which have applied this methodology in other contexts, suggest that the 

resulting IV estimates are very close to those using conventional valid IVs. 

 

Results 

The OLS results are presented in Table 3. In column (1) we control for individual 

characteristics. In column (2) we further control for firm characteristics. In column (3) 

we control for individual characteristics, firm characteristics and ownership. In the 

final column we control for individual characteristics, firm characteristics, ownership 

and industry. Often the inclusion of ownership and industry dummies in wage 

regressions reduces the magnitude of schooling coefficients because of positive 

selection into higher-paying industries and ownership categories by better-educated 

workers (Zhao, 2002; Zhang et al., 2005). The returns to an additional year of 



schooling are in the range 7 per cent to 7.4 per cent, irrespective of exact 

specification. The inclusion of firm characteristics and ownership categories do not 

affect the coefficient on schooling, but the industry categories reduce the coefficient 

on schooling by 0.4 per cent, suggesting workers are being sorted into higher paying 

industries. This result is consistent with the finding in Zhang et al., (2005). 

----------------------- 

Insert Table 3 

----------------------------- 

Overall, the returns to an additional year of schooling reported here are slightly less 

than other recent estimates using OLS for urban China for similar time periods, which 

have typically been in the range 11-13 per cent (Ge & Yang, 2011; Qian & Smyth, 

2008). However, the results here are still higher than estimates for the 1980s and 

1990s, suggesting the returns to schooling in urban China have increased over time.  

 

The results for employee individual characteristics are generally consistent with 

expectations.  From the coefficients on experience and experience squared, the effect 

of experience on potential earnings is convex with wages peaking at 20-21 years of 

experience.  Thus, for someone entering the workforce at 18 years of age, wages peak 

at 38-39 years of age.  Males earn 17-19 per cent more than females. This result is 

similar to Gustafsson and Li (2000) who found that males earned 17.5 per cent more 

than females in urban China in the mid-1990s. Communist Party members earn 12-15 

per cent more than non-Communist Party members and married individuals earn 

about 8 per cent more than those who are not married (in columns (3) and (4) only). 

The other control variables - health status, language proficiency and hukou status 

(except in column (1)) - have no statistically significant relationship with wages.  Of 

the firm characteristics, the only variable which is statistically significant at the 5 per 



cent level is the proportion of migrant workers. Firms with a higher proportion of 

migrant workers pay lower wages, reflecting a low wage norm in such firms.  

----------------------- 

Insert Tables 4 & 5 

----------------------------- 

 

We now turn to the Lewbel (2012) IV estimates. A precondition for the 

implementation of the Lewbel (2012) method is the existence of heteroskedasticity in 

the data. Table 4 reports the results of the Breusch-Pagan test for heteroskedasticity 

for the full sample, as well as for males and females separately. In each case the 

Breusch-Pagan test rejects the null of constant variance. Table 5 presents the Lewbel 

(2012) IV estimates for returns to schooling for the full sample, employing 

specifications with the same series of controls as reported in Table 3. For ease of 

comparison, we first present the OLS estimates, which correspond with the OLS 

estimates in Table 3. The TSLS estimates are the two-stage least squares estimates 

using [   ( )]   as an instrument. GMM is the same as TSLS, but is estimated 

using generalized method of moments, instead of two-stage least squares.  

 

For the first three columns, the TSLS estimates are in the range 25.3-26.8 per cent. 

The inclusion of industry dummies reduces the returns to schooling to 22.6 per cent, 

reflecting sorting. The GMM estimates for the first three columns are about 3 

percentage points higher than the TSLS estimates, ranging between 28.9 and 30 per 

cent, but also fall to 22.3 per cent with the addition of industry dummies.  The TSLS 

and GMM estimates are generally 3.5 to 4 times higher than the OLS estimates. That 

the IV estimates are considerably higher than the OLS estimates is consistent with 

other studies after controlling for measurement error and omitted ability bias. This is 

true for both previous findings for urban China (see eg. Heckman & Li, 2004; Li & 



Luo, 2004; Fleisher et al., 2004; Chen & Hamori, 2009) and studies for other 

transition economies in Central and Eastern Europe (see eg. Filer et al., 1999; 

Gorodnichenko & Sabrianova, 2005; Arabsheibani & Mussurov, 2007). 

 

Generally TSLS estimates, using conventional IVs, for urban China have been about 

double the OLS estimates and in the range 15-20 per cent.  In this sense, our findings 

for returns to schooling, at least for the first three columns, are slightly higher than 

existing studies using conventional IVs.  However, it is worth remembering that our 

OLS estimates are low relative to other OLS estimates for this period, reported in, for 

example, Ge and Yang (2011) and Qian and Smyth (2008).  Our IV estimates are 

about double the OLS estimates reported in these other studies. 

 

Table 6 presents OLS estimates and Lewbel (2012) IV estimates for returns to 

schooling for males and females considered separately.  The OLS estimates for males 

are 6-7 per cent, while the OLS estimates for females are 8-9 per cent.  The TSLS 

estimates for males are 14.4 per cent to 18.7 per cent, while the TSLS estimates for 

females are 20.8 per cent to 27.5 per cent, depending on the exact specification. As 

with the full specification, the GMM estimates are generally higher again, although 

years of schooling is insignificant for males in the GMM specification in column (1).  

 

Across the OLS, TSLS and GMM estimates, the returns to schooling are higher for 

females than males and the differences are larger in the TSLS and GMM estimates. 

This finding is a common one in existing studies for urban China (see eg. Gustafsson 

& Li, 2000; Li, 2003; Qiu & Hudson, 2010; Wang, 2011; Zhang et al., 2005) and in 

other countries (Psacharopoulos, 1994; Psacharopoulos & Patrinos, 2002; Trostel et 

al., 2002). One possibility, as Deolalikar (1993) has argued, is that males have a 



comparative advantage in physical strength so that schooling becomes relatively more 

important to females, whose comparative advantage is in skill-intensive jobs. 

Alternatively, Li (2003) suggested that the higher returns to schooling for females 

than males reflect the relative dearth of highly educated females in urban China. 

 

We also interacted education with ownership dummies (foreign, private, public, state-

owned) in separate models using the full specification in column (4) of Table 5.  We 

do not report the results, but the only interaction term that was statistically significant 

was education interacted with private ownership.  The TSLS estimates suggested that 

the returns to schooling in private firms was 16 per cent compared with 22.6 per cent 

in other firms, while the corresponding figures for the GMM estimates were 15.8 per 

cent and 25.2 per cent respectively. This result seems at odds with findings in other 

studies that returns to schooling have become higher in the non-state-sector than the 

state sector as market reforms have deepened (see eg. Wang, 2012). However, 

indigenous private firms in China are disadvantaged by the government in that their 

access to major financial resources is restricted (Huang, 2008). Thus, one possible 

explanation is that private firms, as opposed to non-state firms more generally, prefer 

labor-intensive production due to lack of funds and absence of technologies, such that 

people with higher levels of schooling are overeducated (Lu et al., 2002).  Cai et al. 

(2008) documented that a significant number of employees in indigenous private 

firms are ‘unregistered’ migrant workers with relatively low levels of schooling. 

 

One clear finding from this study is that the returns to schooling based on TSLS and 

GMM estimates for the full sample, as well as males and females considered 

separately, are relatively high. The results are consistent with studies, which have 



found that the returns to schooling have increased over time in urban China.  Various 

factors might explain the high returns to schooling reported in this study. The 

composition of the labor force has changed over time with better-educated, and more 

skilled, workers replacing older generations. This could explain higher returns to 

schooling if schooling quality has improved over time (Zhang et al., 2005). High 

returns to schooling may simply reflect that education is being valued at its market 

rate as China transitions to a market economy (Wang, 2011). In this respect, it is 

worth remembering that this study is based on a sample of manufacturing firms in 

Shanghai, which is one of China’s most developed regions and has the highest GDP.  

 

Economic reforms in China have restructured the entire economic system and 

improved how resources, including human capital, are utilized. High returns to 

schooling are likely to be linked to improved productivity (Wang, 2011), combined 

with increased labor mobility, which has allowed wage differentials to reflect 

increased productivity (Fleisher & Wang, 2005).  According to the Boston Consulting 

Group (2011) Chinese wages have increased 15-20 per cent per annum since 2000. 

Several studies have found that, over time, efficiency and productivity have become 

more important predictors of earnings in urban China (see eg. Knight & Song, 2003).  

Fleisher et al. (2011) show that the deepening of market reforms in urban China has 

contributed to a more efficient use of human capital within firms.  

 

Conclusion 

In this study we have applied a novel identification strategy, proposed by Lewbel 

(2012), to estimates the returns to schooling in urban China. To do so, we used a 

matched employer-employee dataset collected for Shanghai for 2007. The study 



provides updated results on the returns to schooling in urban China, given that few 

studies, which have employed an IV strategy, use data after the early 2000s. Our 

Lewbel IV estimates suggest that the returns to schooling in urban China are high and 

slightly higher than other estimates that have used conventional IVs.  We see these 

results as contributing not only to the literature on returns to schooling in urban 

China, but suggesting a way forward more generally for researchers wishing to 

estimate the returns to schooling where external IVs are weak or difficult to obtain. 

 

Our results have important implications for China’s investment in education. While 

the Chinese government has stated its intention is to increase investment in education, 

investment in education as a proportion of GDP – which is finally expected to reach 

around 4 per cent of GDP in 2012 – remains below the world average (Li, 2012).  A 

relatively low level of investment in education might be justified if one relies on 

traditional OLS estimates of the returns to schooling in urban China. However our IV 

estimates, as well as those reported in other recent studies, suggest that failure to 

increase investment in education could retard economic growth (Wang, 2011).  

 

Historically, the government met almost all the costs of education in China. However, 

over time, the government has shifted the costs on to the individual. Expenditure on 

education represents the fastest growing segment in the Chinese consumer market at 

20 per cent per annum. Over 40 per cent of families in urban China have dedicated 

savings accounts to finance education; just under 40 per cent have altered 

consumption patterns to finance education and almost 30 per cent have purchased 

education insurance (Qian & Smyth, 2008). The results reported in this study can help 

to explain why the private demand for education in urban China continues to be high, 

despite the rising cost of education borne by households (Li & Luo, 2004). 



 

The study has limitations, which need to be borne in mind when interpreting the 

results, and which could be fruitfully addressed in future studies. First, while we have 

argued that the sample is representative of Shanghai, it remains that the study is 

restricted to manufacturing firms in one, economically well-developed, city. Second, 

we do not have any conventional IVs in the dataset – even potentially problematic 

IVs, such as family background characteristics – with which to benchmark the Lewbel 

IV estimates. Future studies could use datasets covering several cities that do contain 

conventional IVs, such as the China Urban Labor Survey (CULS). This would allow 

verification of whether the high rate of return observed here is a more general 

phenomenon and how the Lewbel IV estimates compare to conventional IV estimates 

within the one dataset. Where the dataset contains weak IVs, such as parents’ or 

spouse’s education, these can be combined with the Lewbel IV to provide more 

robust estimates. Use of a dataset, such as CULS, has the added advantage that returns 

to schooling can be estimated using successive waves of surveys, providing direct 

inter-temporal comparisons of the returns to schooling with consistent data. 

  



References 

Abowd, J. and Kramarz, F. (1999). The analysis of labor markets using matched 

employer-employee data. In O Ashenfelter and D. Card (Eds.), Handbook of Labor 

Economics, Vol.3B. New York: Elsevier, 2629-2710. 

 

Arabsheibani, G.R. and Mussurov, A. (2007). Returns to schooling in Kazakhstan. 

Economics of Transition, 15(2), 341-364. 

 

Becker, G.S. (1964). Human Capital: A Theoretical and Empirical Analysis with 

Special Reference to Education. New York: Columbia University Press. 

 

Belfield, C.R. and Kelly, I.R. (2010). The benefits of breastfeeding across the early 

years of childhood. NBER Working Paper 16496. 

 

Boston Consulting Group (2011). Made in America Again: Why Manufacturing will 

Return to the US. Boston: Boston Consulting Group. 

 

Cai, F., Park, A., & Zhao, Y. (2008). The Chinese labor market in the Reform Era. In 

L. Brandt & T.Rawski (Eds.) China’s Great Economic Transformation  New York: 

Cambridge University Press, pp. 167-214 

 

Card, D. (1999). The causal effect of education on earnings. In O Ashenfelter and D. 

Card (Eds.), Handbook of Labor Economics, Vol.3A. New York: Elsevier, 1801-

1863. 

 



Chen, Y. and Feng, S. (2011). Parental education and wages: Evidence from China. 

Frontiers of Economics in China, 6(4), 568-591. 

 

Chen, G. and Hamori, S. (2009). Economic returns to schooling in urban China: OLS 

and instrumental variables approach. China Economic Review, 20(2), 143-152. 

 

Denny, K. and Oppedisano, V. (2010). Class size effects: Evidence using a new 

estimation technique. UCD Geary Institute Working Paper 2010/51. 

 

Deolalikar, A.B (1993). Gender differences in the returns to schooling and in school 

enrolment rates in Indonesia. Journal of Human Resources, 28(4), 899-932. 

 

Fang, H., Eggleston, K., Rizzo, J., Rozelle, S. and Zeckhauser, R.J. (2012). The 

returns to schooling: Evidence from the 1986 compulsory education law. NBER 

Working Paper 18189. 

 

Filer, R.K., Jurajda, S. and Planovsky, J. (1999). Education and wages in the Czech 

and Slovak Republics during transition. Labor Economics, 6, 581-593. 

 

Fleisher, B., Hu, Y., Li, H. and Kim, S. (2011). Economic transition, higher education 

and worker productivity in China. Journal of Development Economics, 94(1), 86-94. 

 

Fleisher, B., Li, H., Li, S. and Wang, X. (2004). Sorting, selection and transformation 

of return to college education in China. IZA Discussion Paper, No. 1446. 

 



Fleisher, B.M., Sabirianova, K and Wang, X. (2005). Returns to skills and speed of 

reforms: evidence from Central and Eastern Europe, China and Russia. Journal of 

Comparative Economics, 33, 351-370. 

 

Fleisher, B.M. and Wang, X. (2005). Returns to schooling in China under planning 

and reform. Journal of Comparative Economics, 33, 265-277. 

 

Ge, S. and Yang, D.T. (2011). Labor market developments in China: a neoclassical 

view. China Economic Review, 22, 611-625. 

 

Gorodnichenko, Y. and Sabirianova, K. (2005). Returns to schooling in Russia and 

Ukraine: A semi-parametric approach to cross-country analysis. Journal of 

Comparative Economics, 33(2), 324-350. 

 

Gustafsson, B. and Li, S. (2000). Economic transformation and the gender earnings 

gap in urban China. Journal of Population Economics, 13(2), 305-329. 

 

Heckman, J. and Li, X. (2004). Selection bias, comparative advantage, heterogeneous 

returns to education: evidence from China in 2000. Pacific Economic Review, 9(3), 

155-171. 

 

Huang, Y. (2008). Capitalism with Chinese Characteristics: Entrepreneurship and 

the State. New York: Cambridge University Press. 

 



Kang, L. and Peng, F. (2012). Siblings, public facilities and education returns in 

China. MPRA Paper No. 38922. 

 

Kelly, I.R., Dave, D.M., Sindelar, J.L., Gallo, W.T. (2011). The impact of early 

occupational choice on health behaviors. NBER Working Paper 16803. 

 

Knight, J. and Song, L. (2003). Increasing wage inequality in China: extent, elements 

and evaluation. Economics of Transition, 11(4), 597-619. 

 

Klein, R. and Vella, F. (2009). Estimating the return to endogenous schooling 

decisions for Australian workers via conditional second moment. Journal of Human 

Resources, 44, 1047-1065. 

 

Larsen, A.F., Rand, J. and Torm, N. (2011). Do recruitment ties affect wages? An 

analysis using matched employer-employee data from Vietnam. Review of 

Development Economics, 15(3), 541-555. 

 

Lewbel, A. (2012). Using heteroscedasticity to identify and estimate mismeasured and 

endogenous regressor models. Journal of Business & Economic Statistics, 30(1), 67-

80.  

 

Li, H. (2003). Economic reform and returns to education in China. Economics of 

Education Review, 22, 317-328. 

 



Li, H. (2012). China raises education spending, but more needs to be done. Xinhua 

News March 13. http://news.xinhuanet.com/english/china/2012-

03/13/c_131464418.htm (last accessed July 6, 2012). 

 

Li, H., Liu, P.W., Ma, N. and Zhang, J. (2005). Does education pay in urban China? 

Estimating returns to education using twins. CUHK Discussion Paper, No. 00013 

 

Li, H., Meng, L., Shi, X. And Wu, B. (2012a). Does attending elite colleges pay in 

China? Journal of Comparative Economics, 40, 78-88. 

 

Li, H., Liu, P.W. and Zhang, J. (2012b). Estimating the returns to education using 

twins in urban China. Journal of Development Economics, 97, 494-504. 

 

Li, H. and Luo, Y. (2004). Reporting errors, ability heterogeneity and returns to 

schooling in China. Pacific Economic Review, 9(3), 191-207. 

 

Liu, J., Hammitt, K. and Lin, C.J. (2000). Family background and returns to schooling 

in Taiwan. Economics of Education Review, 19, 113-125. 

 

Lu, M., Fan, J., Liu, S. and Yan, Y. (2002). Employment restructuring during China’s 

economic transition. Monthly Labor Review, 25, 25-31. 

 

Mincer, J. (1974). Education, Experience and Earnings. New York, Columbia 

University Press. 

 

http://news.xinhuanet.com/english/china/2012-03/13/c_131464418.htm
http://news.xinhuanet.com/english/china/2012-03/13/c_131464418.htm


Mishra, V. and Smyth, R. (2010). Economic returns to schooling for China’s Korean 

minority. Department of Economics Monash University Discussion Paper No. 37/10. 

 

Psacharopoulos, G. (1994). Returns to investment in education: a global update. 

World Development, 22(9), 1325-1343. 

 

Psacharopoulos, G. & Patrinos, H. A. (2002). Returns to investment in education: a 

further update. World Bank Policy Research Working Papers 2881 

 

Qian, X. and Smyth, R. (2008). Private returns to investment in education in China: 

an empirical study of urban China. Post Communist Economies, 20(4), 483-501. 

 

Qiu, T. and Hudson, J. (2010). Private returns to education in urban China. Economic 

Change and Restructuring, 43(1), 131-150. 

 

Sabia, J.J. (2007a). Reading, writing and sex: The effect of losing virginity on 

academic performance. Economic Inquiry, 45(4), 647-670. 

 

Sabia, J.J. (2007b). The effect of body weight on adolescent academic performance. 

Southern Economic Journal, 73(4), 871-900. 

 

Schultz, T.P. (1988). Education investment and returns. In H. Cheneray and T. 

Srinivasan (Eds.). Handbook of Development Economics Vol. 1. North Holland: New 

York, 543-630. 

 



Shanghai Bureau of Statistics (SBS) (2008). Shanghai Statistical Yearbook 2007. 

Shanghai, Shanghai Bureau of Statistics. 

 

Trostel, P., Walker, I. and Wooley, P. (2002). Estimates of the economic return to 

schooling for 28 countries. Labour Economics, 9(1), 1-16. 

 

Wang, L. (2011). How does education affect the earnings distribution in urban China? 

IZA Discussion Paper No. 6173.  

 

Wang, L. (2012). Economic transition and college premium in urban China. China 

Economic Review, 23(2), 238-252. 

 

Yang, D.T. (2005). Determinants of schooling returns during transition: Evidence 

from Chinese cities. Journal of Comparative Economics, 33, 244-264. 

 

Zhang, J., Liu, P.W. and Yung, L. (2007). The Cultural Revolution and returns to 

schooling in China: estimates based on twins. Journal of Development Economics, 84, 

631-639. 

 

Zhang, J., Zhao, Y.H., Park. A. and Song, X. (2005). Economic returns to schooling 

in urban China, 1988-2001. Journal of Comparative Economics, 33(4), 730-752. 

 

Zhang, X. (2011). The rate of return to schooling: A case study of urban China. 

International Journal of Humanities and Social Science, 1(18), 173-178. 

 



Zhao, Y. (2002). Earnings differentials between state and non-state enterprises in 

urban China. Pacific Economic Review, 7(1), 181-197. 

 

  



Tables 

 

Table 1 Representativeness of the Sample 

 

 Sample Minhang District Shanghai 

Number of Employee (person) 182.82 202.83 190.38 

Sales Revenue (10 thousand RMB) 8896.69 11974.22 12445.22 

Profits (10 thousand RMB) 675.27 800.10 866.94 

Average Wage of Employees 

(RMB/month) 

2145.55 2383.42 2423.25 

 

Source: The data for Minhang District and Shanghai are from SBS (2008). 

 

 

 

  



Table 2: Descriptive Statistics 

Variable Mean Std. Dev.  

Hourly wage rate (RMB) 10.26 7.57 

Individual’s characteristics  

Gender (Male = 1) Male= 347 (55.25%) 

Marital status (Married = 1) Married = 482 (76.75%) 

Communist Party membership (Yes = 1) Yes = 70 (11.15%) 

Hukou status (Non-agriculture = 1) Non-agriculture = 366     (58.28%) 

Health status  Ordinary = 138 (21.97%) 

Good = 190 (30.25%) 

Very good = 300 (47.77%)  

Experience (years) 16.41 11.52 

Experience Squared 401.96 466.163 

Years of Schooling 11.32 3.03 

Language proficiency (Standard = 1)  Standard = 415 (66.08%) 

Firm’s characteristics  

Number of employees (Firm Size) 182.82 319.35 

Export ratio (Export/Sales) 0.13    0.29 

Import ratio (Import/Sales) 0.06     0.17 

Proportion of female employees 0.39 0.23 

Proportion of migrant workers 0.37 0.34 

Firm has trade union (Yes = 1) Yes = 38 (52.78%) 

Other   

Firm ownership 

 

 

 

 

Industry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

State Owned Firms = 6 (8.33%); 

Public Firms = 25 (34.72%); 

Foreign Firms = 27 (37.50%); 

Private Firms = 14 (19.44%) 

Processing of Food = 1(1.39%); 

Foods = 3(4.17%); Textile = 

3(4.17%); Textile Wearing Apparel, 

Footwear and Caps = 5(6.94%); 

Furniture = 3(4.17%); Paper and 

Paper Products = 5(6.94%); 

Printing, Reproduction of 

Recording Media = 1(1.39%); Raw 

Chemical Materials and Chemical 

Products = 7(9.72%); Rubber = 

4(5.56%); Plastics = 6(8.33%); 

Non-metallic Mineral Products = 

3(4.17%); Smelting and Pressing of 

Ferrous Metals = 1(1.39%); 

Smelting and Pressing of Non-

ferrous Metals = 1(1.39%); Metal 



 

 

 

 

 

 

 

 

 

 

 

Products = 1(1.39%); General 

Purpose Machinery = 2(2.78%); 

Special Purpose Machinery = 

11(15.28%); Transport Equipment = 

1(1.39%); Electrical Machinery and 

Equipment = 10(13.89%); 

Communication Equipment, 

Computers and Other Electrical 

Equipment = 3(4.17%); Recycling 

and Disposal of Waste = 1(1.39%) 

 

 

  



Table 3: OLS Estimates for Full Sample 

ln(Hourly Wage) (1) (2) (3) (4) 

Years of Schooling 0.0739*** 0.0743*** 0.0737*** 0.0699*** 

 (9.337) (9.397) (9.283) (8.768) 

Individual’s characteristics     

Experience (years) 0.0165*** 0.0177*** 0.0177*** 0.0173*** 

 (2.716) (2.916) (2.908) (2.869) 

Experience Squared -0.00041*** -0.00043*** -0.00042*** -0.00042*** 

 (-3.058) (-3.199) (-3.158) (-3.149) 

Gender (Male = 1) 0.170*** 0.194*** 0.193*** 0.187*** 

 (4.952) (5.418) (5.367) (5.185) 

Marital Status (Married = 1) 0.0785 0.0782 0.0834* 0.0844* 

 (1.580) (1.581) (1.680) (1.707) 

Communist party membership (Yes = 1) 0.126** 0.145** 0.153*** 0.142** 

 (2.239) (2.551) (2.660) (2.489) 

Hukou status (Non-agricultural = 1) 0.0859** 0.0501 0.0504 0.0542 

 (2.096) (1.168) (1.175) (1.261) 

Health status (Ordinary = 1)     

Good -0.0625 -0.0528 -0.0591 -0.0588 

 (-1.334) (-1.131) (-1.256) (-1.251) 

Very Good -0.0491 -0.0407 -0.0465 -0.0506 

 (-1.082) (-0.895) (-1.013) (-1.109) 

Language proficiency (Standard = 1)  0.00193 -0.000229 -0.00668 0.00234 

 (0.0481) (-0.00573) (-0.166) (0.0583) 

Firm’s characteristics     

Number of employees (Firm Size)  -0.000100 -0.000103 -8.86e-05 

  (-1.600) (-1.626) (-1.382) 

Export ratio (Export/Sales)  -0.0164 -0.0360 0.0108 

  (-0.219) (-0.466) (0.137) 

Import ratio (Import/Sales)  0.144 0.101 0.0360 

  (1.322) (0.879) (0.302) 

Proportion of female employees  0.172* 0.148 0.133 

  (1.933) (1.595) (1.426) 

Proportion of migrant workers  -0.135** -0.135** -0.179*** 

  (-2.395) (-2.382) (-3.065) 

Firm has Trade union (Yes = 1)  -0.0496 -0.0364 -0.0333 

  (-1.479) (-1.039) (-0.934) 

Other     

Ownership dummies? NO NO YES YES 

Industry dummies? NO NO NO YES 

 

Constant 

1.068*** 1.070*** 1.015*** 0.916*** 

 (9.423) (8.487) (7.524) (6.419) 

     

Observations 628 628 628 628 

R-squared 0.282 0.302 0.305 0.320 
Notes: t-statistics in parenthesis; *** denotes statistical significance at 1%; ** denotes statistical 

significance at 5%; * denotes statistical significance at 10%. 



Table 4: Breusch-Pagan Test for Heteroskedasticity in First Stage Regression 

Residuals 

ln(Hourly Wage) (1) (2) (3) (4) 

Full Sample     

Chi2(1) test statistics 42.83*** 52.75*** 56.81*** 72.82*** 
P-Value 0.000 0.000 0.000 0.000 

Males     

Chi2(1) test statistics 26.19*** 27.79*** 28.12*** 43.61*** 
P-Value 0.000 0.000 0.000 0.000 

Females     

Chi2(1) test statistics 26.04*** 35.30*** 34.58*** 35.15*** 
P-Value 0.000 0.000 0.000 0.000 

Individual Characteristics Yes Yes Yes Yes 

Firm Characteristics No Yes Yes Yes 

Ownership Dummies No No Yes Yes 

Industry Dummies No No No Yes 

Notes: t-statistics in parentheses; *** denotes significance at 1%. 

 

  



Table 5: OLS and Lewbel-IV Estimates for Full Sample 

ln(Hourly Wage) (1) (2) (3) (4) 

OLS      

Years of Schooling  0.0739*** 0.0743*** 0.0737*** 0.0699*** 
 (9.337) (9.397) (9.283) (8.768) 

TSLS     

Years of Schooling 0.253*** 0.257*** 0.268*** 0.226*** 
 (5.295) (6.438) (6.769) (6.400) 

GMM     

Years of Schooling  0.290*** 0.289*** 0.300*** 0.223*** 
 (4.630) (7.187) (7.790) (5.731) 

Individual Characteristics Yes Yes Yes Yes 

Firm Characteristics No Yes Yes Yes 

Ownership Dummies No No Yes Yes 

Industry Dummies No No No Yes 

Notes: t-statistics in parentheses; *** denotes significance at 1%. 

OLS: Ordinary least square estimates 

TSLS :  Lewbel Two stage least squares, using (   ̅)  ̂ as an instrument.  

GMM : Same specification as TSLS2 but estimated using efficient generalised 

method of moments (GMM). 

All specifications include full set of controls as per Table 3. 

 

  



Table 6: OLS and Lewbel-IV Estimates for Males and Females  

ln(Hourly Wage) (1) (2) (3) (4) 

OLS      

Years of Schooling (Males) 0.0637*** 0.0666*** 0.0667*** 0.0661*** 

 (5.687) (5.848) (5.762) (5.699) 

Years of Schooling (Females) 0.0889*** 0.0908*** 0.0907*** 0.0876*** 

 (7.970) (8.131) (8.090) (7.587) 

TSLS     

Years of Schooling (Males) 0.164*** 0.187*** 0.144*** 0.179*** 
 (2.817) (3.520) (3.107) (4.554) 

Years of Schooling (Females) 0.275*** 0.244*** 0.245*** 0.208*** 
 (5.375) (6.320) (6.577) (6.243) 

GMM     

Years of Schooling (Males) 0.121 0.262*** 0.207*** 0.142*** 
 (1.068) (3.564) (2.856) (3.236) 

Years of Schooling (Females) 0.316*** 0.286*** 0.280*** 0.235*** 
 (7.191) (8.848) (9.012) (7.225) 

Individual Characteristics Yes Yes Yes Yes 

Firm Characteristics No Yes Yes Yes 

Ownership Dummies No No Yes Yes 

Industry Dummies No No No Yes 

Notes: See Table 5. 

 

 

 


