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Abstract
This paper uses the wage increment approach to measure the social and private returns to educational
investments in China at various educational levels and how they change over time. The social returns to the
investments in higher education were found to be increasing over time whilst the returns to the secondary level
were declining over time. This indicates that China should raise its annual investment in higher education
vis-à-vis secondary schools. We also found that the private returns to undergraduate level were substantially
smaller than those to secondary level. This may lead to under-enrollment in undergraduate education. The above
divergences or imbalances, if not rectified, could give rise to increasing scale of skilled labor shortages at the
time when the economy boomed.
Keywords: Returns to education, Wage increment, Costs of schooling, Divergence, China
1. Introduction
Social and private benefits from investments in education were often measured using the wage increment
approach, which represents the increase in wage earnings of students over what they would have earned without
the education (Hertz, 2003; Li, 2003; Voon, 2001, Acemoglu 1996; Johnson and Chow, 1997; Ashenfelter and
Krueger, 1994). Using this approach, social rates of return to education were reported in general to be smaller
than private rates of return (Zhang et al, 2005; Psacharopoulos, 1994; Polachek and Siebert, 1993). The rates of
return were always found to be smallest at the highest educational level. In the case of China, the rates of returns
to education were found to be increasing over time (Li et al, 2005).
This paper also uses the wage increment approach. We assess the size of benefits accruable to China from its
investments in education at various levels (from secondary to postgraduate) and over time. A large effort has
already been devoted to analyzing educational returns in China. But the focuses of past empirical research are
quite different. For instance, Li (2003) examined how China’s economic transition or reform affects its returns to
education. Brown and Park (2002) examined the effects of individual, family and school characteristics on
China’s educational attainment, focusing in particular on the importance of poverty and school quality.
Gustafsson and Li (2000) focused on the gender earnings gap in urban China. Zhao (2001) looked at the earning
differentials between state and non-state enterprises in urban China. Fleisher and Wang (2004) investigated how
skill differentials and market segmentation affect return to schooling (for example, they attribute low private
returns to schooling to underpayment of skilled workers) and Wu and Xie (2003) investigated the differences in
educational returns across market and state enterprises. Heckman and Li (2004) showed the importance of
considering heterogeneity and selection bias in the econometric estimation of return to college education in
China. More recently, Li et al (2005) tested the causal effect of education on earnings and the consequences of
omitted variable bias using the data on twins, and Zhang et al (2005) examined how economic returns to
schooling in urban China changed over time (from 1988 to 2001).
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In contrast to the above, we focus on identifying the existence and scale of divergences or imbalances across
educational levels in China. This issue is extremely important. Heckman (2003) recently showed that economic
performance could be enhanced by equalizing returns across all types (and levels) of investments. In China,
however, the level of investment across educational levels may not necessarily be proportional. For example, if
the private returns to undergraduate level are relatively low because students have to pay relatively more on
tuition and boarding as well as forgo their income by pursuing their university degrees, students could be
discouraged from investing in higher education. This could give rise to more acute shortages in skilled labor at
the time when the country’s economy continued to boom. In addition, we also examine how social and private
returns change over time. An implication is if the social return to a particular education level were rising over
time while the returns to the other education levels were declining, then the investment or subsidy amounts were
not proportional or balanced. In this paper, we aim to detect any such divergence and suggest ways to correct the
problems.
2. The Data
Our cost and benefit data are available for the period 1998-2001 and for different educational levels: junior
secondary, senior secondary, junior college, undergraduate and postgraduate (Masters and PhD). There are cases
when the matching data sets are not available. For example, private costs on undergraduate and postgraduate
education are available but government costs on these two disaggregate sectors are not available. Only the
government costs on higher education as a whole are available. Our costs data were obtained from China
Statistical Year Books and benefit (wage) data from Chinese Labor Statistical Yearbook, various issues.
The private education cost data (itemized according to school fee, boarding etc.) are summarized in Table 1. The
total costs of secondary education in China were seen to be much lower than that of higher education. The social
costs of investment in education include the private and government costs. These are tabulated in Table 2.
Private costs, as tabulated in Table 2, include all the items stated in Table 1 plus the private opportunity cost,
which refers to the forgone salary that would have accrued during the period of study, had he or she remained in
employment for the period concerned. The government cum social education outlays includes the recurrent grant
and the capital grant released annually to subsidize the costs of education. Capital grant is provided for the
existing construction projects while recurrent grant is the major annual cost of running the institutions. Since the
number of student enrolling in different education level vary, the costs data are converted to per student basis.
We use the wage data to estimate the economic benefits from the investments in education and these are shown
in Table 3. The benefits from the investments in a particular level of education correspond to the wage hike
accruing to individuals from further schooling. The wage increments can be derived accordingly. For instance, to
pursue an undergraduate degree, the student would have to forgo 11,215 Yuan per year for about 4 years but he
or she can obtain a higher wage of 17,774 Yuan per year over his or her entire working life. In this case, the wage
increment is (17,774-11,215) Yuan per year. We also used other data such as government bond rates, average
number of years for undergraduate education, etc. The sources of these data are provided, where relevant, in the
footnotes of Tables 1-4.
3. Analysis of IRR: The Model and Results
The general cost and benefit framework is expressed as:
n


t0

Bt  Ct
 0
(1  r) t

where Bt is benefit in year t, Ct is cost incurred in year t, r is internal rate of return to the investment, and n is
individual earning life span (assumed to terminate at the age of 60 in China) when the same cohort of the
graduates retires from the workforce. Our internal rates of return estimates were found to be sensitive to the
number of years estimated for each educational level. In our empirical analysis, the junior and senior secondary
education lasts for six years whereas the undergraduate and postgraduate levels were estimated to last for 4.3 and
3.8 years, respectively (the estimation procedures are available upon request). Our IRR results, computed using
the wage increment approach, are presented in Table 4.
Table 4 shows that the social internal rates of returns are higher than the social opportunity costs of capital
(represented by the long-term government bond rates), pointing to the importance of such investments. Our
estimates are consisted with Heckman (2003) and Zhang (2005), which showed that the economic returns to
higher education were rising over time. The social rates of return to higher education investments in China were
found to be lower than the returns to the secondary level, consistent with previous finding, which showed that
the educational returns were lowest at the highest level. It is of interest that, over time, the returns to higher
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education were increasing whilst the returns to secondary level were declining. The increasing social return to
higher education was attributed to the fact that graduates’ wages rose faster than the total costs over time. The
increases in wages could be due to undersupply of graduate/skilled workers as the Chinese economy boomed. At
the same time, there could be oversupply of secondary school leavers. The Chinese Government could therefore
correct such an imbalance by investing proportionally more in higher vis-à-vis secondary education.
The social internal rates of returns were found, level by level, to be smaller than the private IRR (see Table 4).
This is because the government costs of subsidy were excluded from our estimates of private IRR whereas the
wage benefits for both social and private IRR estimations were essentially the same. Again, the private internal
rates of returns were in all cases larger than the long-term opportunity costs of capital. A surprising result
emanating from Table 4 is that the private internal rates of returns to undergraduate education were much lower
than the returns to the secondary and postgraduate levels. In the absence of government costs, this simply means
that secondary school leavers may under-enroll in undergraduate courses, especially during the earlier period
when the divergence in returns were more acute. This could have given rise to the undersupply of skilled
workers starting from the earlier years and the problem had persisted as we observed in recent years that the
skilled labor shortages in China had deteriorated. This problem could be ameliorated via government subsidies
or assistance to encourage secondary leavers to enroll in university courses.
It is of interest that the rates of return to education in China were found to be higher at the postgraduate than at
the undergraduate level. This is in contrast to the previous findings (reported for countries other than China),
which showed that the highest level registered the lowest return. The result implies that undergraduate students
were more willing to enroll in postgraduate courses than secondary school leavers in undergraduate courses.
Another form of divergence is when social IRR is larger/smaller than private IRR. In this case, government can
correct this type of “market failure” by raising/reducing its level of investment. Table 4 shows that, in the case of
secondary education, the social returns were significantly smaller than the private returns. This could have given
rise to over-investments in the secondary level of China’s education system. In the case of higher education, the
social returns were also smaller than the private returns. However, given that the positive external benefits
associated with higher education spin-off (e.g. additional GDP growth, as in Voon 2001 and Cook 2004) were
not estimated, the social IRR to university education in China could well be underestimated. Hence, we cannot
reasonably deduce at this point that China over-invested in higher education.
4. Concluding Comments
Our simple analysis of IRR in this paper points to several imbalances or divergences in China’s education sector.
Such imbalances were more serious in the past than in recent years, judging from the degree of the divergence
over time. Notwithstanding this, the problems have persisted as China still encounters the problems with
undersupply of graduates or skilled workers and over-supply of unskilled labor. This is caused, inter alia, by the
relative lack of incentives for secondary school leavers to enroll in undergraduate education as well as the
relative under-investment by The Government in higher education. It is imperative for China to rectify these
imbalances so that more qualified workers could be produced to meet the surging demand for skilled labor
associated with the booming economy.
A merit of this paper is that we apply actual primary data to a simple empirical model. Hence, a direct reliable
comparison of results is facilitated without resorting to derived data or models and robust results and conclusions
could be derived. However, the interpretation of results and policy outcome may be limited by (a) the lack of
empirical data on recent years (2002 to present) and (b) the absence of calculation of the external spillover
effects of China’s investments accruable from higher education. Further research to extend the above is therefore
warranted.
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Table 3. Average Salary (Yuan/Year) for Various Education Levels in China
1998

1999

2000

2001

Doctorate

15761

19563

20196

27973

Masters

22547

29736

27552

37047

Postgraduate average

19154

24650

23874

32510

Senior College

14610

17123

16443

20662

Junior College

11702

13676

12459

14887

Undergraduate average

13156

15400

14451

17775

Senior Secondary

9676

10916

9806

11215

Junior Secondary

8593

9554

8966

10046

Secondary Average

9135

10235

9386

10631

Source: Chinese Labor Statistics Yearbook, various issues
Table 4. Internal Rates of Returns to Education in China
Social IRR

Higher Education

Secondary

LTGBR

1998

9%

18%

5.5%

1999

10%

20%

4.7%

2000

10%

15%

2.9%

2001

13%

17%

2.8%

Private IRR

Postgraduate

Undergraduate

Secondary

LTGBR

1998

14%

10%

25%

5.5%

1999

18%

12%

28%

4.7%

2000

18%

12%

18%

2.9%

2001

24%

14%

22%

2.8%

Source: http://www.chinabond.com.cn
Note: LTGBR denotes long-term (10 years) government bond rate.
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