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Abstract

Although China has largely eliminated illiteracy and achieved a high level of primary-school graduation, investment in higher education lags. China’s high levels of economic growth since reform have been achieved in spite of the existence of relatively few college-trained managers and professionals to guide its industrial development.  The contribution of higher education to China’s economic growth is supported by an impressive body of evidence   Yet China’s policies toward higher education are inappropriate.  Educational expenditures are disproportionately directed toward areas where the rate of return is relatively low, and this has important policy implications for efforts to reduce regional income inequality through encouragement of investment in physical capital.
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1 Introduction

It is commonplace to attribute to education an important role in determining economic growth.  Mankiw (2001, p. 253) asserts that in general, “Education—investment in human capital—is at least as important as investment in physical capital for a country’s long-run economic success.” Barro and Sala-i-Martin (1999, chapter 12) in their exhaustive empirical analysis of cross-country differences in growth rates, report significant effects of schooling on economic growth, and they note that the proportion of population with secondary and higher education is the most significant correlate of growth rates, cet. par.  Hanushek and Kimko (2000) report that in a broad cross section of countries, direct measures of labor-force quality as measured by scientific and mathematics test scores have a large and significant relationship to economic growth rates.  Bils and Klenow (2000), while more reserved in their attribution of a causal relationship, also report a modest impact of schooling on growth rates in an international cross section.  Kreuger and Lindahl (2001, p. 1130), in their meta-analysis of literature on effect of schooling on growth, find that evidence supports a positive effect of initial level of education on growth among low-productivity countries.  Regardless of which growth “story” one accepts as the most useful model—neoclassical or endogenous growth theory, schooling—particularly higher education—intuitively and empirically has an important role to play in terms of the ability of workers and managers to use physical capital effectively and/or to generate and adopt new ideas and technology. Indeed, we are here today to honor someone who, in both word (e.g. Chow, 2002, Chapter 21) and action has demonstrated his wholehearted belief in the power of education to promote social well-being and who has applied his knowledge and belief in China’s behalf.

Low education level, indeed illiteracy, was a major problem for China’s economic development during its first steps toward industrialization (under foreign entrepreneurship) in the 1920s (Spence, 1991); in the early post-revolution period of the 1950s, continued illiteracy among urban workers and lack of education among industry leaders contributed to low productivity, wasted investment, and poor execution of economic plans and directives (Spence, 1991; Naughton, 1995).  Given the desire to follow Soviet-style industrialization, the Chinese Communist Party adopted a policy of investing in basic social needs, i.e., elementary health and basic education (Naughton, 1995, p. 27), but China did not follow the Soviet pattern in promoting higher education to support its industrialization policies.  Mao’s fear of the political power of an educated elite, evidenced by repression of intellectuals in the Hundred-Flowers movement (Spence, 1991, pp 571-573) and Cultural Revolution, led to deterioration in the stock of higher-education human capital.  Between the mid-1960s and 1976, the proportion of technicians in the industrial labor force declined from 4% to 2.6% (Naughton, 1995, p. 39).  Naughton (1995, p. 132) reports that according to the 1985 Industrial Census only 11.5% of the top three-to-ten managers in each enterprise surveyed had a college education.  Indeed, well less than half of enterprise leaders had even a high-school education.  Given a broad concurrence on the critical role of higher education in determining a nation’s economic progress, China’s experience since reform is, on its face, a puzzle, or to put it more favorably, even more remarkable than may appear from its growth record alone.  

Table 1 contains a nonrandom, but not atypical sample of countries with developing and advanced economies, and China’s experience belies one’s belief in the power of investment in human capital to promote growth..  Even when adjusting for over reporting of real growth during much of the reform era (Rawski, 2001; Wang and Meng, 2001), China reform has exhibited one of the world’s highest real growth rates while devoting the smallest proportion of its GNP to education and claiming the lowest enrollment ratio in  

[Table 1 here]

institutes of higher education among its college-age population.
  Does China’s experience refute the received wisdom that higher education is a necessary condition for economic progress, or does its exceptional growth record suggest that its potential for even higher growth has been limited by an undersupply of college graduates?  

In this paper I argue for the second interpretation and survey evidence supporting my belief that with more resources devoted to investment in the higher education of its human resources, China will achieve even more rapid economic progress than it has to date.  I also explore the impact of China’s education policies on other important processes accompanying reform, particularly the exacerbation of regional, sectoral, and personal  income disparities.  The remainder of the paper proceeds as follows.  In section 2.1, I survey evidence pertaining to the impact of education—particularly higher education—on China’s economic growth.  If China as achieved exceptional economic progress since reform with such a small proportion of college graduates, is it because they do not contribute much to production?  The evidence suggests otherwise.  Section 2.1 also  treats the impact of higher education on per-capita GDP and economic growth across regions. To what extent are the widening gaps between the coastal and interior provinces exacerbated by the distribution of educational resources across provinces and regions?  Are educational resources allocated where the payoff is highest?  Section 2.2 summarizes evidence of the impact of schooling on production at the microeconomic, or enterprise-level.   Section 3 is an overview of research on the impact of schooling on personal income.  We explore various issues, including whether pay corresponds to educated workers’ marginal product, to what extent workers are able to change jobs and locations to capture payoffs to more schooling, and to what extent more education may help workers cope with the disequilibria resulting from economic reform and decline of the state sector.

2  Does Education Raise GDP and Foster Economic Growth in China?

One possible explanation of China’s seemingly paradoxical growth record is that higher education simply doesn’t pay off in China.  The record and readily-available evidence suggests otherwise.   Table 2 and Chart 2 illustrate a pronounced positive cross-provincial relationship between 1995 per-capita GDP and the 1987 level of the proportion of college graduates across Chinese provinces.  Of course, this simple positive relationship begs the question of reverse causation between schooling and income, as does a positive correlation between growth and education.  However, I believe that a substantial body of both macroeconomic and microeconomic research  provides substantial evidence of positive causation running from schooling to growth.

[Table 2 and Chart 1 here]

2.1 Studies using aggregate data.


Fleisher and Chen (1997) use panel-estimation techniques to estimate total factor productivity (TFP) across 25 provinces for the period 1978-93.  (Excluded provinces have insufficient data.)  They then relate TFP and TFP growth to the following explanatory variables:  coastal location, vintage of the physical capital stock, investment in housing, the annual flow of new university graduates in the population, and a measure of transportation infrastructure.  They find that both TFP and TFP growth are positively and significantly related to the higher-education proportion and that the relationship is robust to level- and first-difference specifications of the time-series regression.  Based on the contribution of higher educational attainment to TFP growth, they estimate marginal rates of return to additional investment in higher education across the provinces in their panel.  The mean estimated rate of return for coastal provinces (corrected for out-migration of college graduates) is 34% and that for noncoastal provinces is 40%, both of which are higher than marginal rates of return they estimate for investment in transportation infrastructure.  The relationship between rates of return to higher education and the proportion of college graduates in each province in 1987 is shown in chart 2.  Provinces with higher proportions of college graduates (and higher GDP/capita) tend to have lower marginal returns (although still high in an absolute sense) than lower-income provinces with lower proportions of college graduates in their populations.  

 In my opinion, neither Fleisher and Chen’s results nor those of studies discussed below are seriously compromised by the threat of reverse-causation emphasized by Bills and Klenow (2000), because their elegant argument and empirical investigations rests on a basis of individual wealth maximization in an assumed regime of freedom of choice and forward-looking behavior that is difficult to apply to the Chinese populations’ educational decisions in the 1970s and 1980s.  An implication of Fleisher and Chen’s research is that attempts to attenuate the widening gap between interior and coastal per-capita income by fostering investment in physical capital are severely hampered by lack of attention to the productivity-enhancing effects of investment in higher education.

A number of more recent papers report evidence of a significant, positive relationship between higher levels of education and GDP and GDP growth using aggregate data at the national and provincial level.  Démurger (2001) uses  a panel of 24 provinces over the period 1984-1998 (excluding municipalities) to estimate a positive, significant, and robust relationship between the proportion of population with a secondary- or higher education and per-capita growth, holding constant a number of “usual suspect” variables, including measures of infrastructure capital.  Chen and Feng (2000) estimate a cross-sectional growth equation for 29 Chinese provinces covering the period 1978-1989.  Explanatory variables include initial real GDP per capita, the initial level of the higher-education (above secondary) enrollment rate, and variables representing fertility, inflation, trade openness, importance of state ownership, degree of industrialization, and the share of investment in GDP.  They find that the proportion of university enrollment has a statistically significant and substantial effect on provincial economic growth rates.  The estimate is robust to the inclusion of alternative additional explanatory variables.  


While not estimating the impact of schooling directly, Wang and Yao use (2002) use growth accounting methods to introduce education into the aggregate production function for China  and find human capital contributed significantly to economic growth in China over the entire period 1952-99.  In the pre-reform period, when China overcame widespread illiteracy, Wang and Yao report that investment in human capital accounted for almost half of the per-capita GDP growth that occurred through 1977.  From 1978 through 1999, investment in human capital through education contributed somewhat more than 10 per cent to overall per-capita economic growth.  Their estimates are robust to alternative assumptions on physical-capital depreciation rates and factor shares.  Note that in the growth-accounting context, education is treated as a factor of production rather than as contributing to total factor productivity (Krueger and Lindahl, 2001).

2.2 Studies using micro data.


Research based on micro data offer valuable and substantive support to those using provincial aggregates, although there are relatively few estimates of the productivity of workers by level of schooling at the micro level in China.  Fleisher, Dong, and Liu (1996) estimate production functions for a sample of 30 government-owned enterprises in the paper industry, using data for the years 1985, 1987, and 1990.  The estimate the marginal product of production workers with less than secondary-school education to be 10,399 yuan in 1990 prices and for production workers with at least a secondary-school diploma to be 19,700 yuan.  For managers and engineers who had not received degrees from a four-year college or university, the estimated marginal product is negligible, whereas for those who had successfully completed four years of college or university, the estimated marginal product is extraordinary, nearly 2,000,000 yuan per year.  The authors note that while this figure may at first seem implausible, it implies that adding one additional college-trained manager or engineer is estimated to have raised output by 0.756%, a not so terribly shocking addition in an environment where professional training is very scarce
.  


In research based on a sample of 442 urban enterprises of all major types of ownership collected in the second half of 1992 for the year 1991 Fleisher and Wang (2002a) divide the labor force into two groups:  production workers and technical/administrative staff.  Their estimated production function yields estimates of the average marginal product of labor to be 131,970 yuan for technical/administrative workers and 2,008 yuan for production workers.  Unfortunately there is insufficient information in these data to estimate the marginal rate of return to schooling in production directly; however a back-of-the envelope calculation based on the assumption that technical/administrative workers have on average 7 more years of schooling than production workers implies that the average  rate of return to an additional year of schooling is 82%!  In the same paper, they use data from a panel survey of 200 large rural enterprises (mostly TVE’s) for the years 1984 to 1990
.  While not reported explicitly in the paper, the estimated output elasticities for technical/administrative workers and production workers imply an average ratio of marginal products of about 4.  Using the same assumptions as for the urban sample implies an average rate of return to and additional year of schooling to be approximately 22%.  While not as astoundingly (some might say outrageously) large as derived from the urban sample, this is still a large return to investment.  Investigation of reasons underlying the difference between the likely effect of higher education on production in rural versus urban enterprises would be a fascinating topic for further study.

2.4 Schooling does affect output in China


We do not have a single “best” estimate of the impact of education in higher education on output in China, but I believe it is safe to assert that evidence from both aggregate and disaggregate data, across regions, rural and urban sectors, and across various ownership types are consistent in supporting the claim that the impact on production is significant and substantial.  What are the likely sources of this relationship? They are to be found in the myriad ways that highly-skilled and talented individuals increase productivity both directly, and perhaps more importantly, indirectly through the allocation of resources and the use and adoption of new technology as cited widely in the growth literature.   That pay in China commensurate with such productivity would have been inconceivable should not be surprising in an economy where enterprise leaders were not rewarded monetarily for winning business “tournaments” (Lazear and Rosen, 1981).

3 Schooling and Income in China

In the last section we explored the paradox of China’s high rate of economic growth despite its relatively low proportion of college graduates, who are indeed productive in the Chinese economy.  A second anomaly is that despite substantial evidence that education is highly productive, the fortunate few with college degrees did not appear to benefit proportionately from their acquired knowledge and skills.  They may be smart (and productive), but they were not getting rich, either in absolute or relative terms.  Clearly, education “pays” someone or some institutions, but the claimants for educations rewards do not appear to be those who control investment in human capital.  What are the incentives for families and individuals to acquire advanced education, even if the government were to provide additional subsidies and resources?  How can China achieve higher real per capita output and economic growth through human-capital formation if private incentives don’t complement government programs?  

3.1 Schooling and wages

From reform into the early 1990s, wage differences by level of skill, occupation, and/or schooling remained very narrow.  Consequently returns to higher education were quite low in comparison with those in other industrialized and industrializing countries
, including those in some smaller transition economies, such as the Czech Republic (Munich, Svejnar, and Terrell, 2000), Slovenia (Orazem and Vodopivec, 1995), and Bulgaria (Jones and Ilayperuma, 1994). Although returns to higher education in the Russian Republic have also been very low, this can in large part be attributed to the extraordinarily high proportion of college graduates in Russia, which is certainly not the case in China, as indicated in table 1
.  (See also Sheidvasser and Benítez-Silva, 2000). 


One might expect that low personal returns to schooling mainly affected employees in enterprises where wage scales are determined by the wage grid that prevailed under central planning (Knight and Song, 1991), but in fact the low relative pay of workers with higher levels of education has been observed in enterprises of all ownership types and appears to have persisted longer than might be expected based on the record in eastern European transition economies.

Recent research provides evidence that reform and marketization may finally be contributing to an increase in the wages and income of educated workers, although the evidence is not universal.  Li (2001) reports that the return to schooling, particularly higher education has indeed increased.  Li’s research involves three major departures from earlier studies:  (1) he uses data from the urban sample of the 1995 China Household Income Project (CHIP-95) conducted in 1996 and based on a sample of 6,928 households and 21,688 individuals; (2) the CHIP-95 data include information on work hours, which are negatively correlated with hourly pay, leading to negative bias in estimated returns when weekly or monthly income is the dependent variable; (3) the CHIP-95 data contain more accurate information on actual work experience than previous surveys. A fourth feature differentiating Li’s work from earlier research on private returns to schooling in China is estimation according to year of first job, before 1980, 1980-87, and 1988-1995.  Individuals whose first job occurred prior to 1980 clearly have schooling of an older “vintage” and are more likely to have been affected by educational biases of  the Cultural Revolution.  Li asserts (reasonably) that an additional “effect” of year of first job is likely to be the “grandfathering” wage differentials inherent in the old wage grid.  In a society where interfirm mobility has been severely limited by well-known economic and political constraints, it has surely been relatively more difficult for older workers to take advantage of opportunities offered by economic reform.  Li’s econometric results indicate that overall returns to schooling in China remain low, on average, but that returns to college graduates are higher than returns to lower levels of education
.  In other words, there is evidence that the relative scarcity of college graduates has begun to pay off to holders of college degrees; these higher relative earnings may now be providing greater incentives for people to enter and complete colleges and universities.

Some of Li’s empirical results are summarized in table 3. Notice that when 

[Table 3 here]

hourly wage is used as the measure of earnings, the rate of return is about half again as high as when monthly earnings is used.  The rate of return to the cohort of college graduates whose first job was before 1980 is less than 2/3 that of the most recent cohort, and the latter is a respectable 9.5%, much higher than found in earlier studies, but still not “high” by international standards.   Li also finds that the rate of return for the entire population of college graduates who have private-sector jobs was 9.3%, while for those who had jobs in state-owned enterprises it was 7.1%.  In Gansu, where barely more than 1/3 of school-aged children entered senior middle school and 2% were college graduates (1996-97 average), Li reports that the rate of return to persons with college degrees was 9.9%; in Guangdong, where 57% of school-aged children entered senior middle school and 4% of the population were college graduates, the rate of return was only 3.6% (Li, 2001, China Statistical Yearbook 1996, 1997, and China Statistics Publisher, 1996).  While the gap between Gansu and Guangdong conforms to the difference in the relative scarcity of college graduates between the two provinces, the very low figure (in absolute terms) for Guangdong is surprising, given that Guangdong province is presumably a hotbed of economic development and the other evidence that returns in the private sector outweigh those in the state sector.


In a study using even more recent data, but a much more restricted sample of production workers drawn from enterprises producing light consumer goods in Dalian and Xiamen, Dong and Bowles (2002) report estimates of rates of return to schooling of 3% or less.  They recognize that their estimates are lower than those reported in Li (2001) and attribute this in part to the restriction of their sample to light industry and to the predominance of production workers in their data.  

3.2 Schooling and resource allocation:  The household perspective


The focus of this paper is on the role of higher education in promoting economic growth and income growth in China.  Despite evidence that the wages of highly educated workers have begun to more closely match their contribution to production, it appears that a significant gap remains, both in absolute and relative terms. An appealing explanation of this gap is China’s ongoing transition from planned to market economy.  Indeed it is in the transition itself that many opportunities arise for exploitation of gaps between existing and optimum technology and  allocation of resources.


Yang (2002) explores the allocation of resources between farm and nonfarm production in a sample of households in Sichuan province over the period 1986-1995.  This is a particularly interesting period in the evolution of China’s economic reform, because in 1983 government policies limiting the freedom of agricultural rural workers to leave agricultural employment were gradually loosened (Yang, 2002).  Yang explores how effectively households reallocated their human and physical resources between agricultural and nonfarm activities (that is, toward employment in township and village enterprises).  The measure of effectiveness is household profit, defined to be gross household income less direct expenditure on inputs, e.g., seeds, fertilizer, fuel, and other variable inputs into either farm or off-farm production.  Yang reports that households in which at least one member has a high school or college education allocate 17.7% more capital to nonfarm uses than do those in which the highest education achieved is only primary school.  A similar pattern is found for labor allocation.  The total effect on household profits can be summarized as follows:  “If the highest level of education is raised from primary to high school, the family earnings would increase by 6.13%.”  

Given the statistically significant impact of schooling on rural household net income, which Yang reports comes primarily from the allocative effect of education—the ability to deal with economic change and disequilibria (Schultz, 1975,  Welch, 1970), how important is the effect of schooling on income in economic terms?  Can such empirical results be related to the  large effects of higher education on production and growth reported above?  At first glance, the economic impact reported by Yang is not very impressive in terms of economic magnitude.  After all, the opportunity cost of sending a child through secondary and higher education is not trivial, and a 6% increase in household income (which in Yang’s sample averaged 653 yuan per year in 1986 prices) is not a very large sum.  For a yardstick, consider the following simple calculation, to achieve a marginal rate of return of 10% on 10 years of additional education using the simplest human-capital investment model requires that the income of a college graduate be 2.6 times that of a primary-school graduate.  

I believe that a key to the puzzle of the small economic magnitude of the impact of higher education on farm household income is to consider the small scale of Chinese rural households’ economic operations.  If we were hypothetically to enlarge the household by tenfold, is it unrealistic to assume that the same individual with a high-school or college diploma could not still achieve a 6% increase in household income, but one that would be ten times greater in monetary terms?  Looked at from the point of view of unexploited scale economies, the empirical evidence on the statistically significant but economically small impact of higher education on rural household income may make sense when compared to the economically large effects of higher education on provincial economic growth reported by Fleisher and Chen (1997) and the very large effect in the Chinese paper industry reported by Fleisher, Dong, and Liu (1996).  For example, an enlightened (read educated) village or county official who helps achieve a better allocation of local or regional resources through more efficient regulation of property rights, trade flows, etc., could contribute a large economic impact even if it is modest in percentage terms.  Similarly, a single additional well-trained engineer or manager of a large firm (enterprises in the paper industry are relatively large) may effect a modest proportional increase in efficiency, again achieving a large “bang for the yuan.”  In work that addresses the importance of unexploited scale economies head on, Fleisher and Wang (2002) report evidence that returns to scale were negatively related the absolute and relative pay of technical and managerial staff in China’s TVE’s in the mid-1980s and early 1990s.

3.3 Schooling and resource allocation:  The labor-market perspective

From another perspective on the allocative role of education, Zhang, Huang, and Rozelle (ZHR, 2002) have explored the labor-supply behavior of a panel of 310 individuals in 109 families observed in four villages of Jiangsu province in the years 1988, 1992, and 1996.  This period encompasses the macroeconomic slowdown of 1989 and 1990 and the recovery of the mid-1990s.  ZHR’s econometric results show that between 1988 and 1996, education became an important determinant of whether an individual was able to obtain an off-farm job, while where one lived (i.e. in which village) sharply declined in importance.  By 1996, an additional year of education increased the probability of finding off-farm work by 14%, cet. par.  They also report evidence that individuals with higher levels of schooling were better able to acquire or re-acquire an off-farm job as the economy recovered from recession between 1992 and 1996.  

ZHR report a marked increase in the relationship between schooling and wages over the time of their surveys.  While they estimate no impact of schooling on wages in 1988 and 1992, by 1996, they estimate the marginal rate of return to entering the 7th grade to be 9%, much higher than reported in earlier studies.  ZHR report that the marginal personal rate of return to schooling falls as attained education rises, in contrast to Li (2001), but their sample includes very few who have graduated from high school or above; moreover their sample is geographically and sectorally narrow. .


 Urban labor markets have experienced not only aggregate economic shocks, but also the economic and social disruption of economic reform and increased global competition on the restructuring of government-owned enterprises.  While inefficient use of human and physical resources have historically held back China’s economic growth, the benefits of reform and global competition cannot be fully realized or equitably distributed if workers who are laid off under the xia gang policies do not find productive and rewarding new jobs.  Appleton, Knight, Song, and Xia (AKSX, 2002) study the efficiency and distributional impact of urban workforce (defined to include only workers with urban hukou) retrenchment using a nationally representative urban household survey conducted by the Chinese Academy of Social Sciences in 1999.  They find that not only is the probability of being laid off significantly and negatively related to years of schooling, but also among those workers who have suffered xia gang, the probable length of joblessness falls significantly as years of schooling increase.  Other variables constant, the risk of being laid off in any period of time fell by 0.76% for each additional year of schooling, and, for laid-off workers, the probability of being reemployed in a given period of time rose by 6% per year of additional schooling.  

Additional calculations from AKSX’s results provide further insight into the important of schooling in helping workers deal with economic change.  The sample consists of 4000 households of thirteen cities in six provinces, enlarged by 503 households with members who had experienced layoff in the five-year period following the end of 1994.  Of the 6929 workers in the sample, 1159 had experienced layoff; and 433 of these, or 37%, were employed at the time of the survey.  Clearly the reemployment prospects for xia gang workers are dim.  Average years of schooling of the sample is approximately 11 years.  Consider the experience of two laid-off workers, one with 12 years of schooling, the other with only six years, but identical in all other respects including family composition and years of work experience.  The probability that the worker with only six years of schooling would have been employed at the time of the survey is approximately 26%, while the probability for the worker with 12 years of schooling is approximately 40%.  Moreover, the worker with 12 years of schooling had a lower risk of being laid off in the first place.

Another aspect of resource allocation from the labor-market perspective is migration.  Legal restrictions on population movement, enforced by the need for hukou to obtain urban social and economic benefits, sharply curtail interregional and urban-rural migration in the presence of immense differences in earning and income opportunities.  (For a brief description of the economic and institutional background of migration restrictions and the concomitant sectoral income disparities, see Zhao, 1999.)  Johnson (2002) uses data from the 1990 and 2000 population censuses to estimate provincial population gains and losses from migration.  He reports that 15 provinces experienced net out migration and 16 in migration (including the four urban provinces of Beijing, Chongqing, Shanghai, and Tianjin.  Guangdong province far outdistanced any others in terms of absolute and proportional magnitude of loss or gain, with a population increase of 15 million, 25%, attributed to in migration. All the other provinces experienced in- or out migration of far smaller proportion, and, compared to the United States in the late 1990s, where interregional economic disparities are surely smaller than in China, interregional migration in China is “small” (Johnson, 2002). 

Labor-force movement does occur, however, and without it many urban menial jobs would go unfilled.  There are also workers with higher educational attainment among migrants—even among the so-called “floating population,” according to a study of rural migrants to Shanghai reported by Roberts (2001).  Roberts’ study is based on a  1993 sample of over 54,000 “floating” residents of Shanghai, defined to be individuals without a Shanghai hukou.  Among them, slightly more than 60% are categorized as rural laborers, 22% as “social” migrants (e.g. migrating to join other family members), and about 18% as “other,” two-thirds of whom held nonagricultural hukou and 42% of whom had education of at least some high school.  Even within the rural-labor category, over 7% were in the “higher” education group, and among those with at least some high school, the most likely employer was a state-owned or collectively-owned enterprise.

 Zhao (1999) reports that in a 1995 household survey conducted in Sichuan province, rural nonfarm nonmigrant workers had higher schooling levels than did those who had migrated out of their local areas, even though they contributed less to household incomes than comparable workers who migrated.  Zhao infers that the uncertainty of employment without hukou, transportation, lodging, and psychic costs of migration outweighed immediate economic gains.  Zhao’s results may not to apply to all of China, though, as she (1995 and 1999) does report that higher levels of schooling significantly increased the probability of obtaining a permanent hukou for migrants to Beijing.  Consistent with Zhao’s research, Zhu (2002) finds, based on a 1993 survey in Hubei province that the effect of education on the income level of migrants was less than for nonmigrants.

4 Conclusion

The importance of investment in human capital for economic growth in general and to China in particular has been noted elsewhere (Chow, 2002, Heckman, 2001), and is supported by an impressive body of evidence.  Higher levels of schooling contribute to worker productivity both directly and, perhaps more importantly in China’s transitional economy, through its contribution to the ability of managers and officials to deal with change and disequilibria.  Its impact appears to be greatest at the level where decision-makers can influence larger-scale operations.  

Yet China’s policies toward higher education have been inappropriate.  The relationship illustrated in Chart 3 show that government educational expenditures are directed toward provinces where the rate of return is lowest instead of where they will contribute most to China’s economic growth.  This perverse allocation has important policy implications for 

[Chart 3 here]

policies aimed at reducing growing regional economic inequality in China:  Not only have the lower-income areas received smaller infusions of funds that would lead directly to higher productivity for individual workers, but also efforts to encourage traditional investment will be frustrated by low returns unless they are supplemented with policies designed to promote university attendance and graduation.  In addition, policies to develop social infrastructure will not only increase the productivity of private investment, but will also make it attractive for college-trained workers to live in places other than Beijing, Shanghai, Guangzhou, and other favored locations.  An appropriate geographical allocation of public expenditure on higher education will do much to maintain, and even increase, China’s phenomenal growth record in the years to come.  There is some evidence that the government recognizes this need, and in 1998 through 2000 there was a remarkable increase in new enrollments in institutes of higher education, with public spending on education reaching 4.7% of GDP in 1998 (Li, 2002).  Whether the distributional needs of the Chinese education system are being met by this augmentation remains to be seen.
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Source:  Statistical Yearbook of China 1988, China Statistics Publisher 1988.
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	Table 1

Higher Education and Economic Growth Rates for Selected Countries

	Country
	GNP/Capita

1993 Dollars
	Annual Growth GNP/Capita

1980-93 (%)
	Gross Enrollment Ratio in Higher Education %ii
	Total Public Spending on Education as % of GNP 1992iii

	
	
	
	1980
	1993
	

	China
	490
	8.2 (7.7)i
	1
	2
	2.1

	India
	300
	3.0
	4
	8
	3.7

	Hong Kong
	18,060
	5.4
	5
	20
	2.9

	Japan
	31,490
	3.4
	29
	32
	4.7

	Former USSR
	2,340
	-1.0
	22
	45
	8.2

	United States
	24,740
	1.7
	56
	72
	5.7

	Source:  World Bank (1997), p.6  

Notes:  i.  Figure in parentheses is for 1978-91 and is modified to account for over reporting.  See Wang and Meng (2001).

ii. Gross enrollment ratio is the number of all postsecondary students divided by university-going age group.  The second column contains data for the 1993 or for the following dates:  India 1992, Hong Kong 1991, United States 1990.

iii. This represents spending on all education levels.


	Table 2

The Level of Schooling, Particularly Higher Education, is Important for GDP/Capita .

	Province
	GDP/Cap 1995 Yuan
	Prop College Grads 1987
	
	Province
	GDP/Cap 1995 Yuan
	Prop College Grads 1987

	Beijing
	13073
	0.066
	
	Shandong
	5758
	0.0057

	Tianjin
	10308
	0.034
	
	Henan
	3313
	0.00378

	Hebei
	4444
	0.0065
	
	Hubei
	4162
	0.00913

	Shanxi
	3569
	0.0071
	
	Guangdong
	7973
	0.0055

	InnerMon
	3013
	0.015
	
	Guangxi
	3543
	0.0037

	Liaoning
	6380
	0.016
	
	Hainan
	5225
	0.0051

	Jilin
	4414
	0.012
	
	Sichuan
	3201
	0.0041

	Heilongjiang
	5465
	0.046
	
	Guizhou
	1853
	0.011

	Shanghai
	18943
	0.011
	
	Yunnan
	3044
	0.013

	Jiangsu
	7299
	0.0062
	
	Shaanxi
	2843
	0.011

	Zhejiang
	8074
	0.0064
	
	Gansu
	2288
	0.0057

	Anhui
	3357
	0.0085
	
	Qinghai
	3430
	0.0038

	Fujian
	6965
	0.0061
	
	Ningxia
	3328
	0.0099

	Jiangxi
	3080
	0.0062
	
	Xinjiang
	4319
	0.0055


Source:  China Regional Statistical Yearbook 1978-95; China Statistical YB 1987

	Table 3

Rates of Return to College Education in Urban China, 1995 Chinese Household Income Project Data

	Dependent Variable and Year Acquired First Job

	Earnings, All
	Hourly Wage, All
	Hourly Wage, Before 1980
	Hourly Wage, 1980-87
	Hourly Wage, 1988-95

	4.5%
	6.8%
	5.8%
	9.2%
	9.5%

	Source:  Li (2001), tables 3 and 4.

Note:  Rates of return are calculated as the 10th root of the ratio of college graduates’ earnings or wage rate relative to elementary school graduates, based on multiple-regression estimates.


*Paper prepared for the International Conference in Honor of Gregory Chow:  China and the World Economy; City University of Hong Kong June 14-16, 2002.


I have benefited from comments at the First Sino-US International Conference on Public Administration, Renmin University of China, June 17, 2002, Beijing and the faculty-graduate student seminar of the China Center for Economic Research at Peking University.  I would like to thank explicitly Masanori Hashimoto, Fuchun Jin, Joseph Kaboski, Hao Li, Justin Y Lin, Xiaojun Wang, Bruce Weinberg, Yaohui Zhao for their helpful comments on an earlier draft.


� China does not have a relatively high  proportion of secondary-school graduates, either.  In 1997, the ratio of graduates from the top level of secondary school to the number of college graduates among the population age 6 and over  was 3.8, while the ratio of the over-25 population of India, Japan, and the former Soviet Union whose highest level of schooling was the last year of secondary school to those who were college graduates was about 5.5, 2.1, and 13.5, respectively (Statistical Yearbook of China 1998, tables Appendix 3-17 and 20-7.)


�It has been pointed out to the author that under planning, managers and engineers were appointed to positions in state enterprises for various reasons that are likely to be correlated with firm size.  Whether the omission of variables reflecting these reasons results in a positively biased estimate of the marginal product of college-graduate engineers and managers is far from clear.  The very nature of the regression estimation holds constant firm size as measured by raw materials and physical capital.  A possible source of unobserved-variable bias would be that the “best” managers and engineers were assigned to the “best,” or most productive firms.  In the cited study of the paper industry, variables thought to be correlated with productivity, e.g. level of ownership and location in Shanghai are included as regressors.  Moreover, there is no reason a priori to suppose that the best personnel would have been assigned to enterprises that were doing particularly well, other things equal.  Just the opposite is as likely, or more likely, to be true.  Indeed, I have anecdotal evidence supporting this view.  In 1989, an acquaintance with a bachelor’s degree from a major Chinese university mentioned to me that he had been assigned the task of helping to salvage a rural enterprise that was plagued with inefficiency and losses. 





� For a fuller description of the urban and rural samples, see Fleisher and Wang (2001).


� For references see Fleisher and Wang (2001).


� Graduates of 4-yearuniversities in China in the population 16 years of age and older was less than 1% in 1997 (Statistical Yearbook of China, 1998).





� The relatively high rate of return to higher schooling levels is also reported in Krueger and Lindahl (2001).  In a related study, Li and Luo (2001) find that measurement error and omitted-ability bias have resulted in estimates of the overall return to schooling that are far lower than the true return.  Their study does not report rates of return by educational level or region, however.
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		Jiangxi		0.0061111004		0.4		0.0061111004		0.0187893061		3080		0.0228615564		112.870639395		0.4		0.0187893061		29.33		259855		1588

		Shandong		0.0056914482		0.44		0.0056914482		0.0149296412		5758		0.0173601584		58.0250867962		0.44		0.0149296412		36.05		621283		3536

		Henan		0.0037838024		0.47		0.0037838024		0.0159574468		3313		0.0181457532		89.8939716329		0.47		0.0159574468		54.88		610497		2310

		Hubei		0.0091288584		0.33		0.0091288584		0.0338908692		4162		0.0380118431		115.8320777871		0.33		0.0338908692		45.59		393587		3593

		Guangdong		0.0054791564		0.44		0.0054791564		0.036699111		7973		0.0422921678		78.7421185241		0.44		0.036699111		37.94		481826		2640

		Sichuan		0.0037338673		0.48		0.0037338673		0.0198661942		3201		0.0226405594		83.5284283877		0.48		0.0198661942		71.25		853003		3185

		Guizhou		0.0050981755		0.5		0.0050981755		0.0200934005		1853		0.0217381402		106.33082881		0.5		0.0200934005		23.86		224394		1144

		Yunnan		0.0040611812		0.52		0.0040611812		0.0124334875		3044		0.0143752519		77.4647068625		0.52		0.0124334875		19.99		258053		1048

		Shaanxi		0.0113924262		0.3		0.0113924262		0.0299147882		2843		0.0342621848		125.5917061137		0.3		0.0299147882		30.14		239984		2734

		Ningxia		0.0127963011		0.37		0.0127963011		0.0326947105		3328		0.0367093462		270.9038812191		0.37		0.0326947105		8.32		30712		393

		Xinjiang		0.0109403643		0.37		0.0109403643		0.0557961783		4819		0.0587375737		261.418152034		0.37		0.0557961783		26.81		102556		1122
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