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Abstract 

 

The impact of education on earnings in China is primarily a quantitive analysis describing 

how divergence between Chinese provinces has grown in the period 1994 to 2004. 

The thesis is constructed around Mincerian thoughts on returns to schooling and endogenous 

growth theory emphasizing the crucial importance of government expenditure on knowledge 

capital for sustained growth. It further aims to analyze what influence Chinese gradual reform 

strategy has had on wage-levels and the evolution of tertiary education. 

Data has been gathered from different statistical yearbooks and worked through in order to 

make just calculations, taken into account CPI and provincial population rates. Empirical 

results are presented in elaborate timelines and comparative means charts and analyzed 

through year-by-year regressions together with panel data analysis displaying the impact of 

time, geography, rural population and educational attainment on growth rates for the 

provinces.  

Results are discussed in the light of economic theory, reform implementation, deepening 

contacts with the outside world and China-specific social structures. The purpose of the thesis 

is to provide explanations to why disparities have gotten so wide and with the help of theory 

give some insight to what measures could be taken by the Chinese government in order to 

reverse the negative trend. 
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1. Introduction 

 

During the years since reforms started in China 1978, the country has witnessed remarkable 

economic growth. However growth has struck differently across this great nation. Coastal 

provinces has benefited from heading onto the reform path in an earlier stage, making inland-

provinces lag behind. In this thesis the notion that differences in funding and access to higher 

education has had an impact on the great within country income disparities will further be 

explored. Moreover, the thesis will investigate if there has been any income convergence, 

resulting from deepening and widening reform. The aim is to provide an elaborate picture of 

changes, causes and effects during an era of drastic reforms and an opening up to the outside 

world. 

 

1.1 Background 

 

Before commencing to analyze the evolution between 1994 and 2003, a brief summary of 

another similar study describing the development of education and growth, stretching from 

the start of reform 1978 and onwards will be presented. This is done in order to portray a 

better view of the expected evolution and an indication of the rather problematic situation that 

existed in China up until the early nineties.  

Yang (2005) investigates cross-sectional dispersions and over-time changes in wages and 

returns to education for different Chinese cities across the country in the years of 1988 and 

1995. His findings display an increase in returns to education at the city level from 3.5% to 

5.4% during the researched period. The most crucial findings in Yang’s (2005, p.16) study 

was the following: 

• Wage structures became more diverse during the researched years as returns to human 

capital variables increased. 

• Across cities, dispersions in basic earnings and rates of return to education widened 

substantially. 

• By the mid-nineties the large differentials in wages and returns to education hade 

given no signs of factor price equalization between the cities. 
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• No statistically significant wage pattern of wage convergence across Chinese cities 

between 1988 and 1995 was found. 

• There were no strong signs of spatial wage equalization across workers of all skill 

levels. 

• The speed of wage convergence in China was found to be quicker for the unskilled 

labour force than for workers with higher levels of education. 

His study is in many ways similar to this one, but concerns an earlier period. Results 

presented here should nevertheless give a good indication of what results we will expect. My 

hypotheses are based on a development of these findings.  

 

1.1.1 Educational structure and development 

 

Education begins with kindergarten (ages 3-6) and continues with primary (ages 6-12) and 

secondary education (ages 12-18), which includes junior and senior secondary schools, 

specialized secondary schools, vocational schools and technical training schools. Higher 

education, which includes universities and colleges as well as postgraduate programs, require 

4-5 years for a B.A. degree, 7-8 years for a Masters degree, and 10-11 for a Ph.D. (Wan et al 

2001, p.8).  

Wan et al 2001 performed detailed research of problems related to schooling in China during 

the years prior to my research. Their findings are both positive and negative. On the one hand 

coverage at the primary level was found to be extensive across the country and partly due to 

the mandatory provision of primary schooling by local governments, partly due to a decline in 

birth rates resulting in slower growth rates at this level. The percentage of persons without 

any schooling declined from 51.8% in 1964 to 16% in 1995 (Wan et al 2001). On the other 

hand they discovered China lagging behind other Asian countries in terms of completion of 

tertiary levels of schooling.  

Rather disturbing notions concerning cross-provincial disparities in completion rates were 

also uncovered; “…completion rates are particularly low amongst poor regions and female students 

at the secondary levels, many families lack the incentive to send their children in school, due largely to 

both economic and cultural factors. “(Wan et al 2001, p. 9) 

A question approached and answered by Fleischer et al (2004) is whether there exists a 

college premium in China (2004) for the period leading up to the time of my time-series. He 

noted a sharp acceleration in the college premium rates starting in the early nineties, 

indicating a ratio of the income of college graduates to those with no more than elementary 
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schooling equal to approximately 2.0 in 1994 (Fleischer et al 2004, p.3). If their view on the 

evolution is true we should expect to see a continued increase in the rates of returns to 

schooling in the years between 1995 and 2003. As the premium increases, so should the 

output levels of university graduates. 

 

1.1.2 Labour market structure 

 

The labour market structure in China has ever since the Maoist era been characterized by 

communist plan economic values working as a counter force to market set, competence based 

wage systems. Prior to the start of reforms in 1978 arrangements such as the “iron rice bowl”
1
 

strained wages and put heavy burdens on individual firms. Even though wage levels did 

previously adjust slightly for higher educated workers, wage levels increased more with the 

age of the worker rather than with his individual productivity and human capital (Yang 2005, 

p.5). It was not until the early eighties that state policy first started to push enterprises to link 

monetary compensation directly to the individual skills and performance, bonuses and piece 

rates were introduced. This type of incentive pay percentage of the total wage has continued 

to rise since.  In 1984 the government launched the “Resolution on Economic Institutional 

Reform” replacing the formerly rigid wage quota system with a more flexible one in which 

the total wage allocation of a company reflected the profitability of it (Yang 2005, pp. 5-6).  

Thus the background for our time-lines is presented. If we look at the evolution in the nineties 

it will become clear what makes the analysis interesting.  

The late nineties saw the arrival of even more aggressive reforms, following in the footsteps 

of the process started in 1984. These reforms included a massive one-time urban lay off 

(xiagang)
2
 program, the standardization of unemployment and further relaxation of the 

“hukou”
3
 registration. Measures that resulted in an easing up of former obstacles hindering 

labour mobility (Yang 2005, p.7). The analysis will further reflect on whether or not these 

drastic reforms have had any real effect on convergence between provinces and growth rates 

of the individual provinces. 

                                                 
1
 The Iron Rice Bowl is a common name for the system was people were hired by companies on a life time basis. 

Not only was the company responsible for the employee for life, it was also responsible for providing housing, 

day care etc. to every member of staff (news.bbc.co.uk). 
2
 Xiagang is a Chinese term for lay-off. This occurs when a worker is laid off but still retained by his firm with 

partial or no pay. The company is still providing social benefits for the employee (http://rigas.ouvaton.org) 
3
 Hukou refers to the Chinese household registration/ residency permit  system, identifying individuals as 

residents in a certain area. Historically the hukou restricted people from living and working in other areas than 

that of their origin the hukou also was also a type of meal ticket, before reforms, giving the owners access to 

food and necessities for his family( www.wikipedia.org).  
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1.2 Problem Statement 

 

Historically wage rates in China have been pretty much set, not allowing for any larger 

returns to education thus not creating financial incentives to invest in personal human capital. 

Public expenditure on education, is and has for decades been rather low, quality and access to 

education also differ greatly across regions.  Regional differences lead to differing capacities 

to adapt to reform and abilities to make use of new technologies spurring income and human 

capital disparities. The vocal problem of this thesis is to determine the nature and state of 

divergence within China in terms of education and growth between the years of 1994 and 

2004.  

The thesis will further be based on the hypothesis that disparities has increased as a result of 

differences in quality and attainability of higher education. An analysis and answer of the 

problem will be sought through the construction of cross-provincial time-series on wage rates 

along with educational measures in the various provinces. 

1.3 Purpose 

 

Very few studies have examined the return to education in connection with economic 

transition in China. Existing studies such as Yang (2005), Fleischer et al (2004) and Li (2003), 

mainly approach changes seen in connection to the initial stages of reform executed in the 

early eighties. These studies largely rely on household data from 1984 and 1995.In the 1990s 

however, economic reform in China was deepening and the Chinese economy moved even 

more rapidly towards an ever more market-oriented system.  

The key objective for the thesis is to look at the development of regional disparities within 

China and decide to what extent wage levels has diverged between 1994 and 2003 and  if a 

divergence can be connected  differences in the attainability of higher education. The answer 

will have important implications for the sustainability of economic growth for China as a 

whole (Haizheng 2003). 

 

1.4 Structure 

 

In the analysis we will look at relations between average years of schooling and average wage 

rates in different provinces. Due to the time-series structure we will be able to assess vital 
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changes over time. Focus will lie on the presence of post-secondary education as it, according 

to Kruger et al (2001), has a larger impact on growth than primary education. 

Relevant theories used in the analysis will include human capital theory and macroeconomic 

growth theory. Economic theories will be seen through the light of labour market reforms 

primarily resulting in increasingly fluctuating wages and thus increased returns and increasing 

incentives for prolonged schooling. Moreover a quantitative analysis and description of the 

evolution of education and wages between different parts of China will be presented. This will 

be followed by a discussion concerning causes and effects stemming from found results. 

Rounding of the essay, there will be a summarizing conclusion followed by a brief reflection 

over possible policy implications in the light of the found results.  



 11 

2. Methodology 

 

Mincer is one of the most pronoun human capital theorists of our time. His work has reflected 

extensive ideas of how to calculate and analyze returns to schooling and post school 

investments. The model used in the analysis has its roots in Mincer’s empirical wage 

functions, although the thesis will use aggregate data on a macro level, rather than micro 

household data, as no such data is available for the desired period. The basic notion of human 

capital theory is the concept of schooling as essentially improving the productivity of an 

individual and consequentially leading to higher incomes for the individual and greater 

societal productivity. 

Parallels between human capital and growth are captured within the theory of endogenous 

growth with -the higher the human capital the higher the level of technology- as a vocal 

assumption (Fregert et al 2005, p.143). New growth theory emphasises the importance on 

government expenditure on building knowledge.  Micro labour literature provides a number 

of estimates calculating monetary returns to schooling. Macro growth literature further 

investigates whether levels of schooling in cross-sections of areas are related to subsequent 

GDP growth rate.  

In this thesis we will further investigate how levels of schooling across provinces within 

China have lead to various paces of growth in terms of enhancements of annual wage rates. 

 

2.1 Mincerian views on effects of schooling in human capital theory 

 

The Mincer model implies that change in a country’s average level of schooling is the key 

determinant of income growth and is explained in detail by amongst others Kruger et al (2001, 

p.1102). Kruger states:  

“Mincer (1974) showed that if the only cost of attending school an additional year is the opportunity 

cost of students’ time, and if the proportional increase in earnings caused by this additional in earnings 

caused by this additional schooling is constant over the lifetime, then the log of earnings would be 

linearly related to individuals’ year of schooling, and the slope of this relationship could be interpreted 

as the rate of return to investment in schooling.”  
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The study explicitly explains the reasons and advantages of using Mincer equations
4
 when 

doing research on the impact of human capital on wage rates. The most vital reason for using 

a schooling coefficient is to explore the real effect of differences in schooling on wages. 

Nonetheless it is not completely clear how one should interpret changes in the education 

coefficient, what it actually reflects. Does it reflect unobserved ability and other 

characteristics that are correlated with education, or the true reward that the labour market 

places on education? Is the social return to education higher or lower than the coefficient on 

education in the Mincerian wage equation (Kruger et al 2001, p.1104)? Personally I find it to 

be a good indication on how education is valued by the employer.  

Lemieux (2000, ch.11) found the Mincer method to hold and be a valid measure for research 

in labour economics and the economics of earnings even today, more than thirty years after its 

introduction. Thus we have a strong scientific base for using this approach. 

We will now further investigate private returns to investment in schooling. In regards to social 

returns, they are strongly connected to macroeconomic growth theory and will therefore be 

discussed chapter 2.2. 

 

2.1.1 Private returns to investments in schooling 

 

Fleischer and Wang (2004, pp.11,17-18) emphasizes economic and labour-market reform as a 

vital channel for improving returns to schooling through increased labour mobility resulting in 

enhanced prospects for high-skilled workers to find well paying jobs. Their study showed that 

the marginal rate of return to a year of college was 4, 5% in 1990, a slight improvement from 

earlier estimates. Yang (2005, p.16) found average rates of returns to education rising from 

3.2% and in 1984 to 6.1% and in 1995 indicating the potential for increasing incentives for 

school attendance.  

Private returns to schooling are primarily seen in increasing wage levels for people with 

higher education. It estimates what you get back in monetary terms when deciding to devote 

an extra year to school. According to Haizheng (2003) we should expect to find returns to 

schooling to be higher in the less developed provinces of the west and central regions than in 

the more advanced coastal provinces. Education is indeed an essential factor in preventing the 

                                                 
4
 E.g. a Mincer equation takes the following form; eschoolingw +++= 321 expln βββ . Making logged 

wage rates correlate with the individual’s human capital stock. In our model we lack data on experience and thus 

exclude that variable from our analysis. 
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poorer provinces from lagging behind the richer. Increased educational funding in these parts 

creates greater relative gains for an initially poor province than it does for a wealthier one.  

 

2.2 New growth theory and the importance of knowledge capital 

 

In the case of China, prior to the reforms, effects of government investment were in large 

restrained by many policy and institutional barriers. The reforms have helped to reduce these 

barriers, making it possible for governmental investments in education to generate enormous 

effects on economic growth and poverty reduction. Shengen et al (2000, p.2) claims that 

government expenditures on schooling reduces poverty by increasing both mean income and 

improving the distribution of income. It is not clear if this is true for China: As we will see 

mean incomes have indeed increased constantly the past fifteen years, but income disparities 

within the population have also gotten wider. It is also important to determine whether or not 

this has been a natural development of the transition to increased usage of market based 

wages. 

Moreover evidence brought forward suggests that compression of wage differentials and low 

returns to schooling in China did not disappear during the first decade of transition to a 

market economy. Fleisher et al (2001) believe that skill-wage compression and low returns to 

schooling in China should be understood in terms of restrictions on worker mobility along 

with unexploited economies of scale in production. Their results signal on the one hand 

immense labour-market disequilibrium and on the other hand a great potential for sustained 

economic growth stemming largely from reallocating resources towards on-the-job and in-

school education. When these skilled workers start to get paid their actual value, incentives to 

acquire further education will be greatly enhanced, and those with lower levels of schooling 

should perceive much greater incentives to advance themselves by remaining in school longer 

whenever economically feasible. Thus they argue that social rates of return would be 

substantial in the long run, even though it initially might produce larger income disparities 

(Fleisher et al 2001, pp.11-12). Socio-politic forces leading to a division of output lurk under 

the surface. Nonetheless, exploitation of labour would be impossible if there were not any 

restrictions on worker mobility (Fleisher et al 2001, p. 9). 

One of the vocal points in endogenous growth theory is to portray the value of human capital 

when working with high technology physical capital. Currently one focuses on physical 

capital investments, without making complementing investments in human capital. Leading to 
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a great supply of high technology but only a limited number of workers who can operate it 

(Heckman 2003, p. 802). 

 

2.2.1 Social returns to investment in schooling 

 

Knowledge capital is in new growth theory modelled as equally accessible to all users in not 

only the current time period, but also future time periods as well as to additional users. The 

theory assumes that knowledge does not depreciate and gives indefinite income growth. 

Concepts such as increasing returns, learning, and non-depreciating knowledge capital are 

introduced into dynamic models of growth and trade. Markusen et al (1995, p.417) declare: 

“The creation of knowledge is thus an externality in that its benefits cannot be captured by one 

individual” 

There are two main assumptions in endogenous growth theory (Kruger et al 2001, p.1108): 

1. Sustained growth is due to accumulation of human capital over time 

2. Growth correlates with the existing stock of human capital, which generates 

innovations or improves abilities to imitate and adapt new technology leading to 

technological progress and sustained growth. 

Social returns can be higher due to externalities e.g. if it spurs technological progress in 

society as a whole or if it leads to increased welfare and a lowering of crime rates.  The micro 

literature is in some ways inadequate as it only emphasizes private economic returns of 

education (Kruger et al 2001, p.1107). Estimating relationships with aggregate data such as 

thiss can capture these social, external returns to human capital investments that are missed in 

the micro econometric literature. 

Heckman (2003) discusses further the problems concerning physical capital versus human 

capital expenditures in China. He states that investments in schooling only account for 2.5 % 

of GDP whereas physical capital investments account for 30% (p.795). The author also 

provides evidence indicating that true rates of return to education are very high, and 

comparisons of public expenditures give false signals; “…it is analytically useful to think of 

human capital as a distinct and very valuable kind of capital”… “The human capital concept 

recognizes that human beings are as important as, if not more important than, physical capital in 

creating wealth and generating a successful economy. It is an appropriate concept for a people’s 

republic.” (Heckman 2003, p.796) 

Thus he gives mixed indications as to the level of importance of expenditures on schooling. I 

will however continue to follow the notion that public expenditures on a provincial level are 
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indeed a prerequisite for sustained growth, and a must for poorer provinces trying to catch up 

with richer ones.  

 

2.2 Institutional Reforms 

 

Prior to the starting of reforms in 1978, the central government carried out vertical division of 

labour amongst the provinces: the coastal areas developed the manufacturing industries while 

the inland areas provided low-priced raw materials. In the initial period of economic reforms, 

the central government gave priority to the coastal areas making inland areas lag behind in a 

number of vital areas such as FDI. It is sometimes suggested therefore, that the income 

growth of the privileged coastal areas was based on slower growth of the less privileged rural, 

inland areas. Nowadays, with the deepening of economic reform and an increasingly open 

economy, preferential government policies and strategies have stretched out to reach even 

inland areas. And even here one has now started to develop downstream manufacturing like in 

the east (Weir et al 2001, p.162). An evolution further strengthening the need of adequate 

human capital in inland provinces in order to make proper use of the evolution and really start 

catching up again. 

People with better educations and better skills are better adapted to change. An improvement 

in labour market mobility as a result of labour market reforms has affected the possibilities for 

these people to find a job that give them a wage that is relatable to their competencies in a 

positive way. Mobility has been enhanced both between occupations and across regions 

(Yang 2005, Heckman 2003). 

 

2.2.1 Labour market reforms 

 

Yang (2005, p.4) summarizes the gradual introduction of dramatic labour market reform in the 

following way: “Through a gradualist approach, the Chinese government has implemented a set of 

reform policies and institutional changes, aiming to improve work incentives and labour market 

flexibility. The package of reforms has affected the distribution of wages at enterprise and city levels 

as well as across labour markets.” There have been improvements in labour mobility, both 

geographically and across occupations. Wan et al (2001, p.7) refer to Labour Force of Society 

data which indicates a substantial movement of labour out of the agricultural sector to the 

industrial and service sectors of the economy. Expediting the flow of labour and the market 
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determination of wage rates is one of the important aspects of the market-oriented reforms of 

China as a whole (www.china.org.cn). 

Yang et al (2005, pp. 7-8) expects wage disparities and returns to schooling to increase during 

the continuous process of reform, as the Chinese governments gradual approach to reforms 

hits diverse cities and provinces on different times. Increased labour mobility as a result of 

easing up on hukou rules and similar steps towards a more internally open China is expected 

to result in labour flowing to provinces were wages are higher. In their perspective this will in 

the long run lead to market forces creating convergence in wages in line with the rules for 

labour supply and demand, equalizations of returns to education between regions will also be 

a long-term consequence.  

Reforms of stiff wage structures have come gradually; years to remember in the wage reform 

evolution are 1985, 1992 and 1994. In addition a set of reform was put into practice between 

1996 and 2005. Firstly one allowed state-owned and collectively owned enterprises to allow a 

small amount of wages to be profit based. Profit or economic performance was partly 

determined by an indicator connected to the state of the province of the firm. This indicator 

was constructed around local economic conditions and varied therefore between provinces. 

Secondly (in 1992) enterprises were further allowed to set internal wages given they stuck to 

the overall wage budgets given them by the government (Yueh 2004, pp.151-152). 

Subsequently, in 1994 loosening of the wage was put into action. Publicly listed firms were 

then given the possibility to set their own wages according to two standards. On the one hand 

growth rate of total wages had to be lower than that of after-tax profitability, on the other 

hand per capita wage growth had to be lower than the labour productivity (ibid p.152). In a 

sense this indicated that people were still not allowed to get full financial credit for their work. 

 In 1999, China launched a labour market wage rate guidance policy, which was put into trial 

in 88 cities. China will in the future proceed with the establishment of this labour market 

wage rate guidance system.  It is going to be announced at multiple levels with the central 

cities as the base for reference to cover a wide range of areas. This will set a trend for the 

development of market determined wage rates in China (www.china.org.cn). 

 

2.2.2 Educational reforms 

 

Just as most other parts of the Chinese Economy, the Chinese Education System has been 

subject to a row of reforms in line with the strive towards creating a Social Market Economy. 
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Reforms have been characterized by decentralization, gradualization and divergence of 

funding. Law (1995) explicitly describes the evolution of higher education institutions during 

the eighties and early nineties. Introducing market forces into the “socialist” economy of 

mainland China has allowed a shift in higher education from a reliance on financial state 

support to funding from different strata of the economy and has alleviated the state from 

taking the full financial burden of higher education. Through market forces, these measures 

have helped to relieve the state of full responsibility for higher education (Law 1995, pp. 

323,332,335). 

Reforms in China’s higher education systems have been shaped by four main interrelated 

forces (Law 1995, p.355): 

1. The international context is marked by a reorientation of economic, military, political, 

and ideological dimensions and by the struggles of many countries to redefine their 

national identities during such global realignment. 

2. Newly emerging domestic non-state factors such as market forces are promoting wider 

participation in decision-making process that were formerly exclusive to the states’ 

performance and accountability to the public 

3. The Chinese states are still under the command of the founding ruling parties which 

face problems of political legitimacy, but have become increasingly “sensitive” and 

“responsive” to the international environment and domestic social demands. 

4. Higher education is gaining increasing institutional autonomy with the support of the 

new domestic non-state actors (including university academics from within and other 

forces from without) but is subject to new versions of administrative and political 

constraints imposed by the ruling parties.  

One of the biggest problems stemming from these reforms is that it creates incentives for 

further income disparities between the provinces as poorer provinces don’t have the same 

possibilities as richer ones to provide non-governmental funding. A major problem with the 

introduction of high tuition fees is its prevention of children from rural areas from accessing 

universities and become more effective contributors to the growth of their regions.  

Law (1995, p.329) describe how “the socialist market” economy has put its mark on higher 

education. Apart from financing by the government higher education is paid for by both 

students (referred to as immediate users) and the labour market (referred to as end users). 

Supply and demand for skilled staff on the labour market determine how enrolment and 

curricula in different provinces are constituted. 
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3. Analysis 

 

The hypothesis I want to base my analysis on is that in terms of wages and human capital 

stock of the individual provinces, reforms have created divergence within China. Some 

provinces have grown at such immense speeds that it will be near impossible for the others to 

catch up. My hypothesis is based on a study made by Yang (2005, pp.7-8), providing 

expectations of widening dispersions of wages and returns to schooling during the process of 

reforms. Increasing dispersions is mainly based on various economic environments facing the 

different provinces. Yang (2005) continues to present a dream of convergence beyond the 

reform period, as he sees how improvements in labour mobility together with people moving 

to where the pay is better, will result in an eventual equalization of wages and returns to 

education. 

 

3.1 Data 

 

Previous studies reviewed on returns to education in China have been done using data from 

household surveys performed in 1984 and 1995. Yet, the road towards a market-oriented 

economy did not reach full speed until the late nineties. Labour market reforms in terms of the 

gradual removal of life-time contracts and the introduction of a more skill based wage 

structure, was not fully implemented on a nation wide level until the mid nineties (Yueh 2004, 

p. 150). 

As there is no available household data for the desired period of 1994-2003, aggregated data 

from the different provinces is used here. The data stems from the China Statistical Yearbook 

along with the China Labour Statistical yearbook covering the years in question. When doing 

research on China, the statistical yearbook is essential as it covers all areas of the Chinese 

economy and information in the yearbooks can not be found elsewhere. Prices and wages 

have all been converted into 1993 levels in order to create just comparisons. In line with 

Mincer these converted wage levels have then been logged in order to provide a just picture of 

percentual changes.  Provincial economic growth is measured by growth in average wage 

rates. In line with the Wan et al (2001) study, average years of schooling in the different 

provinces will be used as an approximation of the quality change of the labour force. As some 

of the data I desired was lacking from the earlier yearbooks, some of the timelines, charts and 

regression do not cover the entire period from 1994 to 2003. Dummy variables used in the 
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models are based on the geographical placement of the province and on the percentage of the 

labour stock being rural workers. 

Regions Tibet and Chongqing has been excluded from the datasets. Tibet due to its specific 

nature in terms of financial distress and differing culture and Chongqing because data was 

lacking for the first years included in the analysis. Classification of regions into geographical 

zones coastal, central and western have been made in accordance with Cheung et al (2004, p. 

31).  

As wages in China historically has grown with seniority rather than individual productivity a 

variable covering should optimally have been included. However this would require 

consistent household data which is not available for the desired period. 

 

3.2 Model 

 

The primary source of analysis is the creation and interpretation of time series created from 

data collected from the statistical yearbooks. This is a simple but efficient way to see trends, 

and evolutions of the areas of concern. Another efficient method to retrieve desired results is 

to create comparative means charts covering the different geographical zones.  

In line with Kruger et al (2001, pp. 1101-1103) we will relate the standard Mincerian wage 

equation to an empirical growth model. In these types of models growth is often shown to be 

a function of the initial level of education. They further suggest that both changes and initial 

levels have impacts on growth. According to their theories (ibid p. 112) we could expect 

schooling to change the steady-state growth rate by enabling the work force to develop, 

implement and adopt new technologies. Thus we will make linear regressions for all the years 

in question, and from the results try and draw conclusions about the impact of education and 

geographical zones on growth. The regressions made in the end as a means to display the 

impact of educational and geographical variables on wage levels at various points in time are 

based on macro versions of Mincerian equations presented by Kruger et al (2001) and 

Heckman et al (1997). Kruger et al (2001) brings forward the following equation for country j 

at time t: ijtijtjtjtijt SW εββ ++= 10ln  

Where S stands for schooling and ln W for the logged wage.  

A similar approach is the Macro- Mincer model presented by Heckman et al in 

1997(Heckman et al 1997):  ijtijtjtjt

g SY
ijt

εββ ++= 10ln  

It can differenced between year t and t-1: ijtjtijtjt

g SSY
ijt

'ln 11

'

0
εββ ∆+−+=∆  
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If the return to schooling is constant over time we have a formulation like the one below, 

allowing for time-invariant return to schooling to vary across countries; 

ijtjj

g SY
ijt

'ln 1

'

0
εββ ∆+∆+=∆  

The nature of the regressions I use here is built on these notions. However I wanted to see 

how coefficients change from year to year, therefore annual regressions are made according to 

the following formula (for all years data on average schooling is not available, and is thus 

excluded for those years in particular):  

eruralwesterncentralgradS ttt ++++++= 543210tlnW ββββββ  

Where S is a variable for average years of schooling in the province, grad is a variable 

measuring number of graduates of higher institutions per 10 000 people, then two variables 

are locational dummies representing central and western regions followed by a dummy 

indicating more than 60% of workers belonging to rural enterprises. Results can be seen in 

figure 12 of chapter 3.3.3. 

For the panel data analysis (figure 9 in chapter 3.3.2, figures 13 and 14 in chapter 3.3.3) all of 

the data has been restructured in SPSS and dummy variables for each year and each province 

have been imputed to control for the time and province factor for the entire data set. The 

statistical program used has automatically excluded variables hindering optimal results.  

 

3.3 Cross-Provincial Time Series 

 

In China there is significant heterogeneity across regional economies and it may be useful at 

this point to examine some of the reasons for these differences. Growth patterns vary due to 

various reasons such as resource endowment, location, culture, stage of economic 

development and government policies. The execution of both wage and education reform in 

China has been characterized by gradual implementations where the coastal provinces and the 

special economic zones in the south east have been the first to been able to draw benefit.   

With reform has come greater worker mobility and more skill based wages, but have reforms 

been fruitful for the whole country to the same extent? Have wage disparities and disparities 

in educational funding and outcome increased or decreased as the new wage system has been 

increasingly implemented? Are adequate investments in human capital being made in all parts 

of China? What are the regional disparities in this aspect? Have they converged or gotten 

wider between 1994 and 2003? 
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3.3.1 The nature of educational expenditures 

 

In terms of expenditure, the government has spent about 2 percent of total national GDP on 

education, which is much lower than many developed countries. However, total expenditure 

on education is much higher than can really be captured in the yearbook data, since rural 

education is largely supported by rural communities, and their expenses on education are not 

counted in the formal government budget (Shengen et al 2000, p.16). Therefore some 

underestimates are apparent in the following charts. Charts do not capture the impact of 

private funding either but is merely a display of expenses for central governments.  

Figures 1 through 4 review the rather disturbing evolution during the researched period. It is 

clear that educational expenditures differ greatly across regions. The gap between the richer 

and poorer provinces has more than doubled (see figure 2) and only a lucky few provinces 

have witnessed dramatic increases in educational expenditures during the first years of the 

second millennium (see figure 1). The only provinces succeeding in approaching the richer 

provinces is Guangdong and Jiangsu (see figure 1). 

Judging from the bars showing the gap between the most and least generous province, the gap 

seems to have been pretty much constant for the late nineties. A clear diverging trend is 

visible from 2000 and onwards. In the years directly following the Asian financial crisis in 

1998 and 1999 expenditure rates were rather constant. Evidently this creates problems in 

terms of quality and quantity of schooling produced. It is also clear that richer provinces have 

better financial foundations for focusing on human capital creation. 
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Figure 1, Government expenditures on operating expenses for education per capita 
5
(Yuan, 

1993 prices) 

 
Source: China Statistical Yearbook 1996-2004 

 

Figure 2, Government expenditures on operating expenses for education per capita (Yuan, 

1993 prices), comparative means chart. 
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5
 Calculations have been made by the author; dividing operating expenses for education with the total population 

of the province for each year. 
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Figure 2 provides a more detailed geographical display. One of the findings here worth 

mentioning, is that after 1999 the mean spending of western provinces surpassed that of the 

central ones. It is also striking to see the great disparities existing within the coastal provinces. 

In terms of operating expenses (derived from data from final financial statements for every 

province) the gap has doubled within the analysed period. Within-region gaps have grown 

slightly in the west and central regions, disparities being the greatest in the coastal region. 

Wei et al (2001) did contrary to my findings indeed find evidence of regional convergence in 

China providing an empirical support of the endogenous innovation growth model in which 

regional per capita income can converge given technological progress. It is argued that 

“convergence only happens when economies share a long run common trend, either deterministic or 

stochastic” (Wei et al 2001, p.154). In this case we do see a common positive trend. However 

some provinces are far ahead of the majority.  

The article by Wei et al (2001) is interesting to consider as we examine variations in 

educational funding between the regions. It emphasizes the vital importance of schooling for 

economic development, creating a vocal point of the emphasis of domestic physical 

investment and the labour force as potent dynamic powers in the growth process (Wei et al 

2001, p.162). Wan et al (2001) acknowledges the notion that more resources towards higher 

education would create greater technological know how, providing firms with further 

incentives to innovate and create new technological growth spurring growth for the country in 

line with the endogenous growth theory.  If a “leading edge economy innovates, and if innovations 

are effectively imitated, diffused and assimilated into production in follower economies at very low 

costs, then there can be a process of convergence between interdependent economies.” (Wan et al 

2001, p.14). By this they are pinpointing the current situation amongst Chinese provinces. 

Where coastal areas, especially Shanghai and Tianjin could be regarded as leading economies 

and central and western provinces as followers. More higher education in these areas would 

lead to this chain of commencing the path to recovered convergence  

As explained earlier, education is not only sponsored by the state alone. Law (1995) declares 

that higher education seekers are often required to pay for it, creating difficulties for young 

people from rural areas to asses the education they want and need. Many higher education 

institutes in these areas also lack financial resources often up to one-third to one-half of their 

recurrent costs. In order to broaden the financing of higher education, the mainland 

government has adopted three major methods: the establishment of commercial enterprises 

within colleges and universities, the increase of student quotas supported by non-state sources 
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in state colleges and universities, and the creation of a private sector in higher education. 

Enterprises established by universities and colleges in the early 1990s conducted commercial 

activities in high technology exploration zones and agricultural experimental bases and 

cooperated with other enterprises to provide scientific and technological information services. 

These school-run enterprises even enjoyed tax exemption for selected products in some places 

as for instance, in Hunan province. (Law 1995, p. 330) It is a good way to relieve financially 

strained local governments and improving cash inflow, creating stronger bases of higher 

education particularly in poorer provinces. Another method for increasing income is charging 

students and their potential employers.  

There are three groupings of students classified according to their financial support: the state, 

students’ potential employing units, and students themselves and their families. In addition to 

the majority of students who are recruited according to the state’s plans, a second grouping of 

students is under a contract-study form of scholarship with their potential or current 

employers. The third and most rapidly growing grouping is the privately financed group. The 

policy to pay tuition fees in public universities and colleges was included in the 1993 

education reform plan and was to be implemented gradually (Law 1995, p.331). Figures 3 and 

4 below display the cross-provincial development of educational funding by tuition fees per 

capita. The figure clearly displays the effect of gradual implementation of tuition fees. There 

appears to have been three waves of implementation; 1996, 1998 and 2001.  

 

Figure 3. Tuition and miscellaneous fee funding per capita, Yuan 1993 prices 

 

Source: China Statistical Yearbook 1997-2004 
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Figure 4. Tuitions and miscellaneous fees per capita (Yuan, 1993 prices) 
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As apparent in figures 3 and 4, the use of tuition fees has been particularly rapid in the richer, 

coastal areas and cities working on their own as municipal districts. Moreover revealing the 

disparities in expenditures that exist within this field. The figure displays the staggering 

widening of gaps concerning this type of educational expenditure, showing the expensive 

nature of schooling in some of the provinces. Particularly expensive are universities in major 

cities Beijing and Shanghai. Tuition fees are higher and more prominent in private 

universities (Law 1995, p.332) which are primarily found in the coastal and independent 

municipal districts. Logically it is also where we find the people with the highest annual 

income (see figure 9, chapter 3.3.3) 

It is clear that disparities in this aspect are great and increasing, showing large divergence in 

the application and level of tuition fees within the geographical zones as well as between them. 

These results have a two-folded meaning. On the one hand higher tuition fees lead to greater 

educational funding, giving universities opportunities to provide more qualitative education 

for a larger mass. Privately funded students are also free to choose their own jobs after 

graduation. In the other groups future employers are designated to the student in advance 

according to state plans (Law 1995, p. 229).  
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On the other hand however high tuition fees create great obstacles for poorer families to 

assess higher education and strain the economies of the families that indeed can afford to pay.  

Law (1995) also brings forward the problems stemming from segregated treatment of 

different student groups, allowing privately financed youngsters to get accepted into study 

programs with lower grades than the common standard. This might also be an explanatory 

factor for the skewed educational attainment composition we will analyse in the next part. 

 

3.3.2 Educational attainment composition of the population 

 

Educational attainment for the working population provides an annual measure of human 

capital stock for the labour force during the researched timeframe. As Wan et al (2001, p.2) 

demonstrate the human capital stock can be measured as the number of graduates at different 

schooling levels. Using data on educational attainment of the working population retrieved 

from China’s statistical yearbook, I have created human capital stock series on average years 

of schooling for every Chinese province based on graduation data from the yearbooks
6
. 

 

Figure 5, Average Years of schooling 

 

Source: China Statistical Yearbook 1997-2004 

                                                 
6
 Average years of schooling have been calculated by dividing numbers of educational attainment composition of 

population aged 15-64 with the absolute number of people living in the province that year.  Percentage rates have 

then been multiplied with completed years of schooling. Under and over estimates might appear as a result of 

varying classifications of school levels in the yearbooks. 
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Educational quality of the population seems to have improved slightly during the researched 

period, although improvements in general stagnated after 1999. Some degree of convergence 

is visible if one look at the bars in figure 5. One can also from a governmental perspective see 

that the striving towards universal primary education has been successful. Qinghai, Guizhou 

and Ningxia have done particularly well after 2001. Exceptions from the positive trend are 

Yunnan and Shandong. Beijing, Shanghai and Tianjin provinces have managed to reach 

almost total completion of junior secondary schooling (see figure 5).The effect of the initial 

level of education on growth has been widely interpreted as an indication of large externalities 

from the stock of a nation’s human capital on growth. (Kruger et al 2001, p.1121). Changes in 

levels of schooling have also been proven by Kruger et al (2001) to be positively correlated 

with economic growth. 

In accordance with Wan et al (2001, pp. 9-10) graduate rates rather than enrolment rates from 

higher education have been used as he claims this to provide a more fair picture of reality. In 

his words it is sensible to use educational attainment as a proxy for the component of the 

human capital stock obtained at school. A higher educational attainment indicates a higher 

quality of workers (Wan et al 2001). 

 

Figure 6. Number of graduates of higher education per 10 000 

 

Source: China Statistical Yearbook 1995-2004 
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Figure 7. Graduates of higher education per 10 000, comparative means chart 
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Figure 8. Number of institutions of higher education 

Source: China Statistical Yearbook 1995-2004 
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Drawing from figure 6 we get an idea of the overall development in terms of the relative 

production of university graduates. Between the years 1994 and 1997 there was a slight 

decline, followed by a stagnation period 1997 and 1999 to be followed by a diversely 

dramatic increase. Contrary to previous findings Hainan, Qinghai and Ningxia in western 

China seems to have lagged behind the positive evolution of others in this aspect.  

Although all of the provinces have improved during the period, improvements have been of 

various nature. It is also disturbing to see the very low rate of university graduate output that 

has prevailed. The within region disparities (see figure 7) have increased greatly in absolute 

numbers and the mean number for the coastal regions is almost twice as high as the other 

regions. Again a sign of increasing divergence in educational assessment for the period.  

In order to get a clear view on tertiary schooling prevalence and development, figure 8 

captures number of institutions of higher education. The founding of new institutions has been 

particularly high in Zhejiang, Jiangxi and Shandong provinces. Guangdong and Jiangsu, has 

also gotten quite a few new institutions. These are also the provinces with the largest 

increases in government expenditures during this time. In provinces Hainan, Kingie and 

Qinghai nothing has really happened during the entire timeframe, which is rather alarming in 

my opinion.  

Figure 9, is a panel-analysis over the explanatory variables for schooling for the entire period. 

The panel-analysis will help to determine whether funding, province, geographical zone or the 

time factor is the major determinant behind poor educational attainment levels.  

From figure 9 it is clear that there have been statistically significant improvements in 

schooling for every single year of the analysis. Performing a panel data analysis provides a 

picture of the other explanatory variables behind the vast differences in schooling that exist 

within China today. Geography does indeed seem to be the major determinant behind 

educational attainment. Means of funding are insignificant. Living in Qinghai, Yunnan or 

Guizhou has the most negative influence on the overall achievements on the provincial 

population.  
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Figure 9. Panel data analysis over the explanatory variables for schooling, 1996-2003
7
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7
 Beijing and 1997 have been automatically excluded to serve as base years for this particular regression. 
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3.3.3 Impact of education on wages and growth rates 

 

Before analyzing regressions made on the importance of schooling and geographical 

belonging on logged wages, the evolution of average wages rates will be displayed in order to 

determine whether incentives to schooling vary between provinces. Skill-based wages are 

implemented to a wider extent in some provinces than others, incentives should thus vary 

accordingly. As seen earlier human capital stocks vary a great deal (see figures 5 through 8) 

and disparities have grown over the ten-year period examined.  

 

 

Figure 10. Average Wage of Staff (Yuan, 1993 prices) 

 
Source: China Statistical Yearbook 1995-2004 
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Figure 11. Average Wage of Staff (Yuan, 1993 prices), comparative means chart 
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Growth disparities have increased dramatically during the period. As visible in figure 9 the 

gap extended greatly for every year following 1997. None of the bottom provinces have 

managed to start catching up with the top. As witnessed in earlier charts a great number of 

provinces lie in this bottom group and witness similar evolutions. Judging from previously 

observed figures of human capital stock and expenditures, the evolution can be said to follow 

the same path. Provinces Tianjin and Zheijiang and to some extent Jiangsu has managed to 

reach steeper growth paths (see figure 9). Interestingly, total mean annual wages rose by 

almost a 1000 Yuan between 2000 and 2001 (see figure 11). In the discussion it will further 

be explored whether this is a positive indication of successful reforms or if it can be seen as a 

consequence of the WTO-accession in 2000. Not only was this rise seen in coastal areas but 

also in western areas, which is a positive finding, providing an ever so small hope of long run 

convergence. Disparities might also, be a reflection of the higher wages academics can attain 

in the richer provinces providing increased incentives to get a degree. Standard deviations in 

coastal and central areas have alarmingly sharpened during the period, indicating greater 

disparities between provinces lying in the same geographical streak. These results can be 

drawn to newer wage reforms creating more profit based wage systems.  

What has then been the major determinant of wage rates in China? From our annual 

regressions some attention-grabbing empirical findings can be perceived. 
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Figure 12. Regression Analysis, coefficient chart 

  1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Coefficient 8,227 8,338 9,53 9,672 9,787 9,862 10,573 9,731 10,911 9,826 

Standard Error 0,076 0,115 0,189 0,389 0,565 0,657 0,732 0,884 0,545 0,819 

             

Graduales per 10 000 0,013 0,014 0,019 0,017 0,023 0,022 0,029 0,024 0,022 0,016 

Standard Error 0,005 0,004 0,003 0,004 0,005 0,005 0,006 0,007 0,005 0,004 

significance 0,013 0,002 0,000 0,000 0,000 0,000 0,000 0,002 0 0,001 

             

Av. years of 
schooling * * -0,158 -0,161 -0,153 -0,157 -0,232 -0,119 -0,238 -0,099 
Standard Error * * 0,026 0,048 0,071 0,08 0,089 0,106 0,066 0,092 

significance * * 0,000 0,003 0,041 0,063 0,015 0,27 0,001 0,292 

             

Western -0,12 -0,115 -0,152 -0,195 -0,276 -0,239 -0,289 -0,213 -0,169 -0,205 

Standard Error 0,077 0,076 0,048 0,082 0,106 0,101 0,107 0,135 0,108 0,131 

significance 0,134 0,144 0,005 0,026 0,016 0,027 0,013 0,007 0,134 0,132 

             

Central 
-

0,227 -0,216 -0,122 -0,151 -0,234 -0,233 -0,226 -0,296 -0,271 -0,3 

Standard Error 0,076 0,075 0,047 0,07 0,082 0,083 0,085 0,100 0,108 0,106 

significance 0,006 0,008 0,016 0,042 0,01 0,01 0,014 0,007 0,020 0,01 

             

Rural 
Population>60% 0,049 -0,005 -0,280 -0,268 -0,187 -0,215 -0,236 -0,023 -0,312 -0,035 

Standard Error 0,075 0,087 0,059 0,09 0,115 0,132 0,120 0,148 0,126 0,154 

Significance 0,519 0,951 0,000 0,007 0,118 0,117 0,062 0,878 0,022 0,824 

             

R-square 0,522 0,589 0,873 0,730 0,691 0,690 0,695 0,590 0,712 0,59 
Adjusted R-squared 0,439 0,4961 0,837 0,669 0,621 0,619 0,629 0,501 0,65 0,501 

Standard Error 0,1448 0,143 0,0855 0,130 0,1575 0,1579 0,1615 0,1992 0,2009 0,2112 

 

As apparent in figure 12 above, the major explanatory variables for wage rates is the province 

of residence, and whether or not the labour stock predominantly consists of rural employees. 

The data on rural employees is gathered from statistical yearbooks, and a majority of the 

provinces with predominantly rural employees have around 85% of their labour force working 

in rural enterprises and agriculture. The dummy variable indicating large numbers of rural 

employees, have shown to have a greatly negative impact on wage levels. The large and 

significant negative impact of  predominantly rural populations did not start to show until 

1996. Well in line with the introduction of more flexible wage rates in urban areas. 

Educational quality measured in average years of schooling has significant negative impact in 

many of the years examined, a fact that is very tragic and surprising. University graduates do 

however increase the wages with around two percent, implying that university education is a 

lot more important than overall basic education in terms of determining wages, confirming the 

theory of Wan et al (2001, pp. 9-10). Wage reforms aiming at improving returns to schooling 
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seem to have had very little influence, even in 2002 and 2003. This in turn constitutes a great 

problem for a country striving to catch up with western developed nations. 

Living in one of the central or western provinces decreases your potential wage rates 

dramatically however. Central provinces have overall consistently meant significant decreases 

in wages. The biggest decline is seen between 1997 and 1998, from a 15.1% decrease to a 

staggering 23.4% decrease. Dragging down wages with up to 38.8% in 2002. The western 

provinces have met various results; however the overall evolution has been positive. In 2001 

living in the west even meant a 7.2% increase in wage rates. Reforms reaching to these inland 

regions seem to have been fruitful, more so than for the other group.  

The R-squared shows the significance of  the independent variables to the logged wage rates. 

This factor fluctuates in the time for or analysis, providing the largest explanatory measure in 

1996 and 1997 to then decrease its impact again.  

From figure 13 we see the clear total impact of the time factor along with the impact of each 

individual province on wage levels. For this analysis it is not possible to statistically 

determine (on a 5% level) the impact of all provinces. The three best provinces, wage wise are 

Beijing, Inner Mongolia and Jilin. Dummy variables for each year all show significant values 

and further prove the overall positive wage trend.  
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Figure 13, Panel data analysis 1994-2003
8
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8
 Coastal and 2000 excluded automatically by SPSS, serving as base variables. 
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Figure 14 Panel data analysis 1996-2003
9
 

Coefficients a

9,280 ,137 67,775 ,000

,000 ,000 ,122 2,154 ,032

,176 ,043 ,201 4,110 ,000

,001 ,003 ,034 ,433 ,665

-,781 ,043 -,683 -18,323 ,000

-,724 ,039 -,633 -18,442 ,000

-,508 ,039 -,445 -13,184 ,000

-,487 ,037 -,426 -13,271 ,000

-,368 ,033 -,327 -11,149 ,000

-,234 ,030 -,207 -7,728 ,000

-,134 ,025 -,119 -5,375 ,000

,579 ,157 ,284 3,682 ,000

,345 ,100 ,169 3,453 ,001

-,210 ,053 -,103 -3,969 ,000

-,100 ,066 -,049 -1,528 ,128

,590 ,099 ,289 5,983 ,000

,282 ,076 ,138 3,722 ,000

,508 ,064 ,249 7,873 ,000

,268 ,071 ,131 3,777 ,000

-,226 ,106 -,111 -2,127 ,035

-,085 ,048 -,041 -1,749 ,082

,301 ,043 ,148 6,937 ,000

-,340 ,043 -,167 -7,815 ,000

-,340 ,044 -,166 -7,634 ,000

-,290 ,048 -,142 -5,986 ,000

-,251 ,054 -,123 -4,673 ,000

-,345 ,056 -,169 -6,179 ,000

-,252 ,049 -,123 -5,101 ,000

-,275 ,052 -,135 -5,336 ,000

-,262 ,055 -,128 -4,745 ,000

-,247 ,048 -,121 -5,128 ,000

-,247 ,048 -,121 -5,175 ,000

-,148 ,056 -,052 -2,662 ,008

-,286 ,039 -,140 -7,413 ,000

-,198 ,036 -,097 -5,450 ,000

-,253 ,056 -,124 -4,507 ,000

-,174 ,040 -,085 -4,349 ,000

-,164 ,042 -,081 -3,929 ,000

,019 ,067 ,009 ,279 ,781

-,043 ,018 -,111 -2,378 ,018

(Constant)

Funding

Rural Pop>60%

grad

1996

1997

1998

1999

2000

2001

2002

Bejing

Tianjin

Hebei

Shanxi

Inner Mongolia

Liaoning

Jilin

Hejliongjian

Shanghai

Jiangsu

Zheijiang

Anhui

Fujian

Jiangxi

Shandong

Henan

Hubei

Hunan

Guangdong

Guanxi

Hainan

Sichuan

Guizhou

Yunnan

Shaanxi

Gansu

Ningxia

Xinjiang

Average Years

of Schooling

Model

1

B Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t Sig.

Dependent Variable: logged annual wagea. 

 

R
2
= 0,970, Adjusted R

2
=0,963 

Source: China Statistical Yearbook 1997-2004 

Figure 14 provides a panel data analysis with safer results. It is again remarkable to see the 

variations between the provinces. Henan, Anhui and Fujian dragging down wages with 34%-

35%, Beijing, Inner Mongolia pushing them up with more than 50%. The rural employee 

dummy provides positive influence on the wage in both figure 13 and 14, with a yes 

indicating a more than 15% wage increase. An average year of schooling again has a small yet 

significant negative (4.3%) impact and number of graduates of higher education seem to be 

insignificant when looking at the full data.  

                                                 
9
 2003 and Qinghai excluded by SPSS, serving as base variables. 
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4. Discussion 

 

As China enters world markets it will have access to newer forms of technology and 

organizational arrangements. The need for a more skilled workforce will increase. (Heckman 

2003, p.796) Investments to human capital play an important role in the creation of economic 

growth and social welfare.   

In line with my findings and the findings of Wan et al (2001, p.17) one specific matter of 

concern should be highlighted, namely the decline in growth rate of human capital 

accumulation.  In order to maintain its growth rates and create convergence between 

provinces China will have to create a more innovation-based knowledge economy rather than 

becoming the low-cost production country of the world. Educational funding in poorer 

regions show great flaws, which needs governmental correction in order to step onto the right 

track and bridge the great divide between them and the richer provinces.  

International capitalist interests working in China has increased pressure to create a more 

flexible labour market. However, many obstacles still remain. Expediting the flow of labour 

and the market determination of wage rates is one of the important aspects of the market-

oriented reforms of China as a whole (www.china.org.cn). 

 

4.1 What conclusions can be drawn from the time-series analysis? 

 

Some major findings can be drawn from the time-lines, charts and regressions presented in the 

previous chapter. Signs of convergence are practically non existent, instead disparities in 

wage-rates (figures 10 and 11) , school funding (figure 1 and 4) and  availability of higher 

education( figures 6 and 8) have grown dramatically within the researched period. Success in 

your working life is rather an outcome of your place of birth than what type of educational 

success you have achieved. Large rural populations also have had a large and significant 

negative effect on wage rates (see figure 12) for almost the whole period investigated. Panel 

data analyses (figures 9, 13 and 14) have determined overall effects on schooling and wages. 

Again geography plays a dominant part of the explanation. The time factor is also shown to 

have contributed to continuous and statistically significant increases in both educational 

attainment and wage levels.  
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4.1.1. Mincer and the economics of education 

 

One of the basic problems relating to education and growth goes hand in hand with the 

reasoning of Mincer. Although private returns to education have increased slightly, they have 

not increased to the same extent in all provinces. Distortions in this aspect are great, and 

overall returns are less than satisfactory, leaving individual labourers with very low incentives 

to invest in higher level schooling (Yang 2005, p.24). Mincer based appreciations of returns to 

schooling has been executed in articles made by Yang (2005), Fleischer et al (2004), Yueh 

(2004) and Heckman (2003). Fleicher et al (2004, p.1) describe the relative pay of highly 

educated to have persisted longer in China than in the transition economies of Eastern Europe. 

The compression of wages has also been seen in enterprises of all ownership types. Still, 

small overall positive improvements in returns have been scientifically determined. According 

to Yueh (2004, p.162) a year of education was associated with a 4% increase in income in 

1995, rising to 5.5% in 2000. Good news she says, for an emerging labour market desiring 

wages further connected to human capital depicted in years of education attained.  

In spite of low returns to schooling, an increasing number of young Chinese graduates from 

university is every year creating a stronger pool of workers. Hopefully aspirations of these 

graduates will put increased pressure on returns. 

The troubling fact that labour market has consistently been so deformed, and wage structures 

so rigid, brings support of the assumption that human capital in relation to physical capital 

suffers from great under investment. This hypothesis is supported by my own findings as well 

as in the empirical findings of Heckman (2003, p.799) 

 

4.1.2. Endogenous growth theory 

 

As Ng et al (2001, p.1052) stress, technological progress is one of the major driving forces of 

the Chinese growth. Technological progress though, demands proper handling in order to be 

used optimally. Proper handling requires highly skilled staff and highly educated staff 

requires universities with sufficient funding in order to provide up to date, qualitative 

education for a growing number of students.  

In order to create a creative environment for students, sufficient funding is not the only 

essential key. It has also, according to Law (1995, p.341) been vital for the government to let 

go of some of the political pressure it has put on institutions of higher education. Slow 
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progress has been made since the eighties, as a step towards institutionalizing market forces, 

universities and college have managed to get a little bit more of the institutional autonomy 

they so greatly need. More autonomy has partly been a result of the diversification of funding, 

partly as a reward for the important contribution to economic development that is made by 

institutions providing scientific and technological research. 

Funding and educational attainment disparities have increased greatly during the past ten 

years, as witnessed in previous time-series. With respect to education finance, insufficient 

funding for education is a problem in China. In spite of considerable increase in fiscal 

spending between 1978 and 1999, Wan et al (2001, p.14) state that expenditures still make up 

for a very small proportion of GDP relative to the physical capital spending. Historically 

educational facilities have been strictly confided to governmental resources. During the 

nineties however financial sources diversified and private funding became increasingly 

common. However uneven distributions of private financing, makes spread even more skewed 

throughout the nation. (Wan et al 2001, p.17) 

 

4.1.3 Results in the light of executed reforms  

 

In the methodology chapter, I presented the waves of more market oriented wage reforms 

brought forward during the last twenty years. From the empirical findings it is clear that 

disparities have grown greatly during the time of my research. One major explanatory factor 

lies in the gradual approach to reform the Chinese government has. Coastal provinces saw 

market economy oriented reforms in an earlier stage; they also got the opportunity to draw 

benefits from opening up the market to the outside world at an earlier stage. This giving a few 

regions a great advance in the growth process. Ng et al (2001, p.1057) explain how one has 

tried to make room for regional variations in business environments through giving 

preferential treatments e.g. tax exemptions for international stages wanting to start business in 

provinces being in later stages of the reforms process.  

Reforms targeting higher education seem to have had positive results in terms of increasing 

funding, and improving university graduate output (see figures 1 through 8). However 

increases in tuition fees and private funding only benefit richer regions and creates greater 

gaps between rich and poor. Allowing institutions to engage in private business is a positive 

development creating new opportunities for under funded institutions in inland China. In spite 

a mainly positive development Law (1995) describes that it has on the other hand sometimes 
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lead to desperate chases for cash inflows, pushing professors to achieve research at a very fast 

pace in order to sell it and give the money back to the school and not the professor in question. 

 

4.2 Cross Provincial Disparities 

 

Wan et al (2001) found that the accumulation of human capital in China (as measured by the 

average years of schooling for the population aged 15 to 64 was quite rapid and contributed 

significantly to growth and welfare. In the light of these findings, concerns were raised on thei  

indications of declining rates of human capital accumulation. They stress the fact that funding 

for basic education is unevenly distributed and insufficient in some poor regions. This further 

proofed in my analysis, stressing the increased divergence developing during the nineties. 

Wan et al (2001) investigated determinants of China’s growth during the period of 1952-1999 

using a simple growth accounting framework incorporating human capital stock. Yang (2005, 

p.24) also concluded the problematic circumstances connected to distortions between the 

different regions.   

In his article Yang (2005) tries to explain distortions using economic theory, claiming that 

workers respond to regional differences in economic opportunities by moving to the locations 

with the highest pay. These labour flows would tend to result in convergence in wages for 

comparable labour and equalization of returns to education. Therefore, evidence on spatial 

dispersion and over-time changes in factor prices would shed light on the extent of labour 

market integration. Observed segmentation of regional labour markets would imply benefits 

of further policy reforms, which could in turn improve the efficiency of resource allocation 

and promote sustained economic growth (Yang 2005, p.2). However in China, labour 

mobility has historically been very low due to hukou restrictions and problematic institutional 

circumstances. Restrictions still exist today although to a lesser degree, hindering labour 

mobility to function in favour of wage convergence. Even though labour mobility has 

increased there has been divergence rather than convergence, arguably contradicting the 

findings of Yang (2005). 

Law (1995, p. 339) shed further light on reasons behind human capital stock distortions. She 

argued that admission policy might have something to do with it, reinforcing social disparities 

between urban and rural and between coastal and inland areas in mainland China. Despite the 

introduction of grants and loans to needy students, it is quite difficult for young people from 

average rural families to afford high tuition fees in both public and private colleges and 
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universities. Poor students, whether in urban or rural areas, may acquire access to higher 

education mainly through state plans or schemes of contract-study-scholarship offered by 

rural enterprises. In contrast, children of senior staff members of large companies and high-

ranking party cadres, even with lower grades, have a better chance of pursuing tertiary 

education by paying high tuition fees.  

 

4.3 The Impact of Increasing Contact with the Outside World 

 

Although to some extent autonomous, Chinese provinces still need to follow the directions of 

the Communist Party. Even though the party tries hard to keep a firm grip on all facets of the 

Chinese market, one has become more aware and attentive to the demands of the outside 

world as well as to domestic social demands. The international context is further characterized 

by a pushed restructuring of economic, political, and ideological elements (Law 1995; p.35). 

A large part of disparities can also be connected to the step-by-step liberalization and 

welcoming of FDI and international forces. Where international forces started appearing in 

Fujian and Guangdong as early as 1980, whereas inland capital cities were not opened up 

until 1992 (Ng et al 2001, p.1058). Evidently this must have had a great impact on creating 

divergence. So it is not really until recently with the joining of WTO in 2000 that the Chinese 

market has really opened up. Coastal provinces and special economic zones opening up to 

FDI at an earlier stage leading to increased profits and in turns higher wages for the 

employees as profit-based systems were implemented. 

With a continuously growing presence of international influence, pressure will grow even 

more on the Chinese government to remove the last remaining of decades of rigid wage 

structure and create a flexible labour market where skill and ingenuity is rewarded. 

My guess is that the dramatic (more than 100 000 more international students representing a 

600% growth between 1994 and 2003) increase of Chinese students going abroad to study 

(see figure 15), will help bring forward demands of more schooling sensitive wages, just as 

the ones they have seen during their travels outside China. 
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Figure 15, Number of students studying abroad  
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Source: China Statistical Yearbook 2004 

 

Multi-national companies building industries within China have created unprecedented 

demands on skilled labour demands (Heckman 2003, p. 796.). International firms are to a 

higher extent willing to pay higher wages in order to attract the young and educated, thus 

increasing competition on the domestic market. 

Cheung et al (2004) describe the impact of foreign direct investment on innovation from a 

provincial perspective. They emphasize the importance of ability to obtain technology from 

developed countries and then further develop on that technology when setting up domestic 

innovation capability (ibid p.25).  Today most of FDI flows in to the coastal regions and has a 

very uneven distribution (ibid p.30), the authors built on the notion that abundant FDI and 

technological expertise would create spill-over effects into inland provinces. They present an 

elaborate panel chart (ibid p.31) of the spatial distribution of FDI inflow to China in percent. 

This chart indicates that spill over effects in terms of attracting FDI barely exists, since the 

coastal region has been attracting constant rates of around 90% of all FDI for the full period 

between 1996 and 2000. Drawing from my own analysis of higher education and the theories 

of endogenous growth, we find this to relate to the lack of skilled staff in central and western 

provinces. Another problem brought forward by said authors is the very low number of 

domestic application for invention patents (ibid p.32). They display a chart of spatial 

distribution of domestic applications in percent. Here, the coastal region clearly dominate the 

invention patents with 70% (ibid p.34), this dominance has not changed in a big way during 
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the researched period. The major influence of FDI they found, also having positive spill over 

effects into the country, was on external design patents (ibid p.39). The major reason for 

reviewing this article is to show the link between the link between education, reform and 

profits. Education and FDI-promoting reform lead to higher profits. Higher profits leads to 

higher wages as wage reforms have made wages profit-based rather than skill-based. 

 

4.4 Other social aspects 

 

Before concluding my thesis, I feel it necessary to mention some of the social aspects of 

Chinese culture preventing people to reap their optimal wages and attain higher positions. 

Social structures that are more prominent in rural areas than in urban areas where one has to 

some extent abandoned these values in favour of more capitalist ideas. Apart from the reform 

explanatory reasoning this might supply additional clarification to why wages and educational 

levels have had slower growth rates in rural, inland China. 

Social structures working against faster development are presented in King Whyte (1995). In 

rural areas  small family, collectively run enterprises are very common. This is according to 

King Whyte (1995, p.1001) is an outmoded organizational form that prevents the 

opportunities of economies of scale to make industries really profitable. Family resources, and 

positions within the firm are distributed based on position in the family (i.e. when you are 

born) and not on individual skills. Demands for family loyalty might prevent sons and 

daughters from leaving the family enterprises for better and higher paid opportunities 

elsewhere (ibid p.1001). The family system also works hindering for women’s economic 

productivity, lowering female incentives to schooling (ibid p.1002).  

On the other hand, these family based systems also can act igniting for schooling incentives, 

especially for the older sons. Even though financial benefits might not be so great, young 

Chinese attaining higher education (specialized secondary schools or universities) study hard 

to maximize their time in school and to get good grades rather to make their family proud then 

to make a lot of money (ibid p.1003). He stresses that Chinese families, even without pressure 

from the central government will make radical fertility decisions in order to ensure that some 

one in their family will be able to make lengthy educational investments in order to attain 

higher social status for the family as a whole (ibid p.1005). 
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5. Conclusion 

 

At the start of the timelines, in 1994 some inequalities in terms of education and growth did 

exist within China. As deepening reforms showed results, divergence increased. Although 

basic education is practically universal in China, great disparities in terms of higher education 

create great human capital gaps between different provinces. This gap results in some 

provinces being more apt and able to adapt to new technology, creating better incentives for 

sustained growth. Reforms aimed at creating more flexible and skill-based wage rates thus get 

stronger implications in terms of speedy increases in average wages in provinces with a 

stronger stock of human capital stock. With respect to education finance, insufficient funding 

for basic education is a problem in China, creating obstacles for individuals to get higher 

human capital stock and for societies to adapt to new technology, increase firms’ productivity 

and spur economic growth. 

One of China’s greatest problems in terms of the relationship between education and growth 

has been to restructure rigid wage structures. Wage structures that have worked as a 

counterforce to rewarding highly educated staff. Giving individuals the fruits of their skilled 

labour would motivate people to acquire skills without costing the government anything. In 

relation to private returns to human capital investments, Heckman (2003, p.800) stresses that 

allowing private incentives to operate in this manner would create the investment pools for 

human capital. Quoting Heckman (2003, p. 802) “human capital is the asset that ultimately will 

determine the wealth of China. Fostering human capital would likely reduce inequality in the long run 

and freeing up human capital markets would create opportunities for everyone.”  

The diverging trend witnessed is indeed very scary and it shows the vital need for tertiary 

education along with further investments in research and development in all those provinces 

that have lagged behind. I do not feel that provinces can afford to push higher education as 

much as they would like due to decentralization reforms resulting in greater financial 

responsibilities for individual provinces. These responsibilities are unbearable for some of the 

provinces. Stronger investments in tertiary education from central government in these areas 

would probably be very helpful. 
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5.1 Policy implications 

 

The obstacles for sustainable growth presented in this thesis are mainly created by 

institutional flaws that need to be addressed. The diversification of sources of income for 

universities has been one of the policy changes that have proved positive.  

I believe as Wan et al (2001, p. 17) that the primary goal in terms of policy creation for China 

is to urgently tackle insufficient and uneven distribution of educational investment if China is 

to sustain its growth and welfare improvement in the next decade. Especially since new 

technology is coming to China in a rapid way with increasing international forces creating 

higher demands on the domestic market. 

Extended policy changes are desperately needed in order to ensure that young people from 

rural areas will be able to fulfil their potential. Access to higher education has to be made 

more accessible to the rural areas, e.g. by granting free access to promising students from 

poor families. Extensions of student loans and grant systems could be one way to achieve this. 

Another is focusing governmental resources on poor provinces, leaving universities in Beijing, 

Shanghai and Tianjin to fend for themselves financing their business by private means.  

Yang (2005, pp. 23-24) suggest that the evolution of performance based compensation is 

positive and that future reforms should focus on creating specific policies creating 

institutional arrangements easing up labour mobility. Better labour mobility would lead to a 

trend of convergence of wages and returns to education. It would further spur incentives to 

invest in human capital.  
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