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ABSTRACT

Together with the economic transition, in China the return to education and the skill premium
increased; this phenomenon was deeply demonstrated by a large number of studies identifying it with one of
the main cause of the increasing inequalities at national, regional and sector level. For this reason, these
studies underlined the relevant role of education in influencing the future evolution of the income
distribution.

Our study aims to analyze the evolution of educational inequality and educational poverty over the
period 1975-2004 by using traditional inequality indicators, but adapting them to some features of education
distribution. In particular, we exploit the Theil index decomposition properties to distinguish between
distributive improvements due to changes in basic education diffusion and improvements related to all the
educational levels. The analysis is carried out by using the China Health and Nutrition Survey provided by
the Carolina Population Center for the period 1989-2004. In spite of its incomplete geographical coverage
(only 7 Chinese provinces were considered), this survey allows us to follow the evolution of educational
inequality and poverty over 15 years. Moreover, we also use other data sources representative at national
level: the Barro-Lee dataset, providing observations from 1975, and the data published in the China
Statistical Yearbooks.

The results show that educational inequality indicators constantly decreased not only at national level
but also within each province and area. However, the Theil index decomposition shows that the decrease of
educational poverty and the reduction of its depth played a relevant role in improving the whole education
distribution. On the contrary, with regard to people accessing to education, educational inequality indicators
show a modest tendency to increase over the considered period; this reveals that the strongest changes and
distributional progress concerned the lowest part of the education distribution, while inequalities among

educated people didn’t improve.

Key words: Human Capital; Educational Inequality; Educational Poverty; China.

JEL classification: C43; D63; 121; 132; O15.



1. Introduction.

When we are dealing with the concept of inequality, we usually refer to the income or
expenditure inequality; the same is true for the notion of poverty. However the concepts of
inequality and poverty can be applied and adapted to study the distribution of other assets and, in
particular, of education. Although there exist some relevant works on this issue', the analysis of
education distribution is still scarce if compared with the studies on income distribution.
Nonetheless, it is highly important to understand the dynamics related to the knowledge diffusion
and distribution, above all in the contemporary society. In fact, in the knowledge and information
era education seems to be one of the most significant assets largely influencing how an individual
can interact and take part in the economic, social and political life’.

However, income distribution and education distribution differ in some important regards.
Educational inequality changes are characterized by trends differing from the income distribution
dynamics in terms of intensity and stability. In fact, the dynamics of education distribution are
slower but also more stable and continuous; this is because the changes in human capital can
involve one or more generations. Moreover, once the education distribution becomes more even, it
seems to be a permanent change in most cases; Thomas et al. (2002) calculated educational
inequality indicators for 140 countries in the period 1960-2000, finding a constant increase of
equity for the most part of analyzed cases. Finally, distributive policy for income and education -
even if partially linked- may differ. In particular, the education distribution can be improved by a
specific policy, i.e. by introducing compulsory education or increasing its length. This policy is
often implemented in DCs to reduce the illiteracy rate and the schooling poverty; it acts above all
on the lowest part of education distribution. However, in this case the decreasing of educational
inequalities is due to a larger access to basic education but it is less related to the access to
secondary or post-secondary education.

In the light of these differences, our analysis aims to use traditional inequality indicators, but
adapting them to some features of education distribution. In particular, we will exploit the Theil
index decomposition properties to distinguish between distributive improvements due to changes in
basic education diffusion (for example due to compulsory education laws, measures decreasing
illiteracy and educational poverty etc.) and improvements related to all the educational levels. Some

studies decomposed the Theil index by using micro-data; however, a specific and explicit formula

! Ram (1990), Lopez et al. (1998), Checchi (2001), Thomas et al. (2001), Checchi and Garcia-Pefialosa (2004), Lim and
Tang (2006), Lin (2007) are some of the recent contributions to this subject.

? On the importance of education in the contemporary society, see Perez (1994 and 2001), Hodgson (2001) and Stewart
(1996).



to decompose educational inequality was never proposed; this formula could be useful when we
have no individual and continuous observations but only the population shares for each educational
level. At first, we will propose the general formula to decompose the Theil index of education
distribution. Then we will introduce the concept of educational poverty and we will see how it can
be related to educational inequalities by exploiting the Theil index decomposition properties; in the
context of DCs this methodology is particularly useful to understand the dynamics of educational
inequality among the poor in education, among educated people and between these two groups.
Finally, we will apply the methodology to the Chinese case in the period 1975-2004 by studying the

evolution of educational inequalities and the dynamics of schooling poverty.

2. Methodology.

2.1. Indicators of education inequality and Theil index decomposition.

Unlike the analysis of income inequality, the study of educational inequality is not much
widespread and, in most cases, it was carried out cross-country by using the Barro-Lee dataset’. In
these studies various indicators and methods measuring educational inequalities were proposed;
here we will adopt the education Gini coefficient proposed by Checchi (2001) and the education
Theil index suggested by Thomas, Wang and Fan (2001). The education Gini coefficient (Ginieq) is

defined in the following way:

ii ‘” -,

Gini, = HC, +

L
H_

N = number of education levels

p;(p,;)= share of population with the education level i (or /)

n;(n;)= length of the education level i (0 /)

HC = average years of education

HC, = share of uneducated population.

n

Moreover, the education Theil index is given by:

? Ram (1990), Lopez et al. (1998), Checchi (2001), Thomas et al. (2001), Checchi and Garcia-Pefialosa (2004), Lim and
Tang (2006) analyzed the education distribution by using this dataset.
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On the contrary, a specific formula to decompose the education Theil index by groups was
never expressed. Some studies indeed decomposed it without formally making explicit a formula
for the case of education distribution. However, this formula could be useful when we have the
population shares for each education level. We propose the following methodology to decompose

the index by groups:

L (A, J (A4 A /4
Theil,, = 2[7’}@ +Z[7’J In Pf T

i=l1 j

J is the number of groups by which the index is decomposed. 4 can be interpreted as the total sum
N

of years spent studying by the population; in other words, 4 = ZPl.nl. , where P, is the number of
i=1

individuals with the education level i and n, is the length (expressed in years) of that level. The

ratio 4,/ A represents the total number of years spent studying by the group j (4,) as a share of the

total number of years spent studying by the whole population (A4); this ratio can be interpreted as the

education share of the group j. Analogously, P,/ P represents the population share of the group j.
Finally, T, is the education Theil index referred to the group j and calculated by the formula

previously showed. In other words, the first addend represents the within-component of the Theil
index, i.e. the part of inequality generated by within-group disparities; on the contrary, the second

addend expresses the between-component depending on between-group inequalities.

A, P HC,
Since 7’ = HCJ , the formula can also be expressed in terms of average years of education:

HC,T if Hc,1 HC,
HC ' %<&/ HC HC

J
Theil,, =Y f;
i=1

where [ is the population share of the group ;.



2.2. Educational inequality and educational poverty: a possible decomposition.

In the field of education, another concept scarcely analyzed is that of educational poverty.
However, the study of educational poverty is important above all when DCs are the object of
analysis; in fact, this phenomenon can concern a significant population share in these countries.

When we are dealing with educational poverty, we have to identify a threshold below which
an individual is poor in education. This point was examined by Checchi (1996), who showed that
using absolute rather than relative thresholds is more appropriate for the analysis of educational
poverty. In other words, Checchi proposed to use the years of compulsory education as a threshold,
on condition that they have been completed by the 60% of compelled people. However, in the case
of DCs, there could be cases and historical periods in which there is no compulsory education or
this last has not been completed by the 60% of compelled population. In these cases, we can appeal
to other criteria of specification which provide interesting information even though more arbitrary.
Some examples of threshold are: the compulsory education (without condition of accomplishment),
the primary education, the time necessary to become literate (in general three years or more), and so
on.

When a threshold is identified, we propose to use the traditional indicators of poverty
usually applied to the income distribution analysis. In particular, the first indicator is the Poverty

Headcount Ratio, H, defined by the poor population (P,) as a share of total population (P):

-t
P
Moreover, in the case of DCs it is particularly important to measure the educational poverty depth;

this information can be obtained by calculating the Average Poverty Gap:

APG = (%ji (z-n)

i=l1 z

where z expresses the educational poverty threshold and »; represents the number of years spent
studying by the poor individual i.

Similar to the case of income distribution, also in the case of education distribution there is a
relationship between inequalities and poverty; however, the two cases differ in some regards. In the
case of income distribution, a decrease of poverty doesn’t necessarily cause a decrease of

inequalities. In the case of education distribution the reasoning is different; in fact, while the income
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of upper deciles can increase without limits, there usually is an upper bound to the education level
that each individual achieves. For this reason, the range of education growth is larger for the lowest
part of the distribution; then, in the case of education distribution, a decrease of poverty is usually
reflected in a decline of inequality indicators. However, this decline can be generated just by what
happens below and around the threshold, but it is not sure that it is also due to a more even access to
all the education levels- including the highest levels. In fact, this information can be misleading if
not combined with a deeper analysis.

In other words, we are stating that the study of inequality is not sufficient in the context of
education; on the contrary, it has to be combined with the study of educational poverty and a series
of methodologies making possible to distinguish between distributive improvements due to a
decrease of educational poverty and improvements related to a larger diffusion of all the educational
levels. The following methodology arises from this statement and is based on the Theil index
decomposition properties.

Let’s divide the population, P, in two groups: ‘the poor’ and ‘the not poor’ in education. The
first group is then represented by the population share below the educational poverty threshold,
P,/P, while the second one by the population share above this threshold, P,/P. The education Theil

index is given by:

A A . A/lA A, A, /A
—2T2+—llnL+—zln 2/
AT A PIP A PP

Y|
Theil,, = jT‘ +

Since P;/P merely is the Poverty Headcount Ratio (P;/P=H), we can rewrite the education Theil

index in the following way:

A . A A AJA A A4
Theil, = =T, + 2T, +=In == Al(le)

or in terms of average years of education:

VHC, L i HC | HC, o (1) HC 1 HE:
HC HC HC HC  HC

H
Theil,,, = HHzgﬂ +(1-H

As we have already seen, the first two addends represent the within-component, while the other two

addends the between-component. In particular, the second addend expresses how much part of total



inequality is explained by what happens above the educational poverty threshold; by studying the

temporal change of this component, we can see how the inequality generated by differences in the

access to the highest education levels evolves.

Since we are also interested in the dynamics of educational inequality, we can calculate how

much each component contributes to the Theil index change between two periods:

ATheil ,, = A(H chl TIJ + A((l —H)Z% T2]+ A(HHCllnHCl] + A((l - H)HCZmHCZJ :

HC HC HC HC

In this way, we can obtain some relevant information making more complete the temporal analysis

of education distribution:

the first addend suggests how much part of the Theil index change is due to dynamics within
the group of ‘the poor’ in education; these dynamics, in turn, depend on the changes in
educational poverty diffusion, on inequalities among ‘the poor’ in education, and on the
relative distance of the average years of education of this group with respect to the average
years of the whole population;

analogously, the second addend expresses how much part of the Theil index change is
related to dynamics within the group of ‘the not poor’ in education; these dynamics, in turn,
originate from the changes in the ‘not poor’ population, from inequalities within this group,
and from the relative distance of the average years of education of this group with respect to
the average years of the whole population;

by summing the first and the second addends, we obtain the component of the Theil index
change generated by within-dynamics;

the third (the fourth) addend represents the part of the index variation due to changes in the
relative distance between the average years of the first (second) group and the average years
of the whole population;

the sum of the last two addends expresses how much part of inequality change is due to

dynamics between the two groups, i.e. to changes of the between-component.

In the following part, we will show an application of this methodology to the Chinese case.



3. An application to the Chinese case in the period 1975-2004.

Studying the evolution of Chinese education distribution is interesting for a number of
reasons. First of all, since the end of the ‘70s China showed deep and sharp changes also regarding
the education levels of people: starting from a very high illiteracy rate, after 20 years of reforms
basic education largely spread. Governmental policy led and stimulated this change: in the 1986 the
Compulsory Education Law for the People’s Republic of China was introduced; this law provided
for 9 years of compulsory education and was coupled with a series of efforts to disseminate basic
education also in the rural and poorest areas. Moreover, many studies analyzing the Chinese income
distribution underlined the importance of education in determining inequalities among individuals,
areas and provinces; in other words, education was seen as the key to building the future income
distribution. In this regard, Fang et al. (2002) stated “investment in human capital is key to long-
term improvements in welfare for all”. Also Heckman (2005) declared “human capital is the asset
that ultimately determines the wealth of China. Fostering access to education will reduce inequality
in the long run”, while Benjamin et al. (2005) underlined “[...] the important role played by
education in both urban and rural areas. Probably no other single factor will be most closely tied
to how the fruits of future growth are shared”.

In the following part we will try to understand the dynamics of the Chinese education
distribution and, in particular, whether the improvements concerned all the educational levels or
were limited to basic education. First of all we will present the data and their characteristics and,
then, we will show the results of our analysis; after describing the general trend of educational
inequality over the considered period, we will analyze its relationship with the educational poverty

by using the methodology above illustrated.

3.1. Data description.

The main source on which we will base our analysis is the China Health and Nutrition
Survey (CHNS). This is a multistage random cluster sample survey carried by a group of social
scientists and biomedical researchers under the control of the Carolina Population Center, the
National Institute of Nutrition and Food Safety, and the Chinese Center for Disease Control and
Prevention. The survey was collected in various years (1989-1991-1993-1997-2000-2004) and the
Carolina Population Center provides a longitudinal database making easier the inter-temporal and
inter-spatial comparability. Even though its focus is on health issues, the survey also includes the
number of education years completed by each interviewed individual and a series of variables
regarding several individual characteristics (age, province of residence, area of residence, etc.).
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However, the survey covers just 9 Chinese provinces: Liaoning, Heilogjiang, Jiangsu, Shandong,
Henan, Hubei, Hunan, Guangxi, Guizhou. Moreover, since the provinces of Liaoning and
Heilogjiang are not represented in every year, we will limit our analysis to the remaining 7
provinces, which are marked in the map (figure 1) *. Anyway, the covered provinces differ with
respect to geography, economic characteristics, social indicators, and public resources. Since the
richest and poorest provinces were excluded, the survey could underestimate the level of

heterogeneity characterizing the country (Benjamin et al., 2000).

Figure 1. Map of China.
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* The survey is conducted over a 3-day period on a sample of about 4400 households (19000 individuals). However, the
longitudinal database is smaller: excluding the provinces of Liaoning and Heilogjiang, we have observations for about
3300 households (9300 individuals). For details see the website of the Carolina Population Center:
www.cpc.unc.edu/projects/china/data .



Despite of these limits —first of all the incomplete geographical coverage- the CHNS
possesses some useful characteristics for our purpose. On the one hand, it allows us to analyze the
education distribution by using microdata; this is particularly important for the Chinese case, in
which the lack of household surveys highly limits the carrying out of deep analysis on income and
education distribution. On the other hand, given its temporal coverage, the survey makes us able to
study the evolution of education distribution over a period of 15 years. Moreover, each covered
province has a population which is larger than the population of many DCs; for this reason,
although the conclusions cannot be generalizable to the whole country, they are generalizable to a
significant quantity of individuals (Benjamin et al., 2000).

The CHNS provides the number of completed years of education for each individual. In this
way, we can deal with continuous rather than discrete observations and, then, obtain more reliable
estimates of inequality indicators. Moreover, also information on gender, province and area of
residence (urban or rural) is available for each individual; this allows us to carry out a
decomposition of inequality by gender, provinces and areas. We will focus just on individuals aged
15 and above, who were not enrolled when the survey was conducted.

In addition, this study will be combined with other two data sources; this is useful in order to
compare the results emerging from these different sources and test their reliability. The first source
is the Barro-Lee dataset (Barro and Lee, 2000)’; it collects data on educational attainment by levels
for two age groups (over-15 and over-25) and for 138 countries over the period 1960-2000
(observations are at 5-year intervals). The considered levels of education are: no schooling, primary
education, secondary education and post-secondary education (the last three levels are divided in
two categories of accomplishment: complete and incomplete)’. We will use the data concerning the
over-15 population; for the Chinese case, they are available for the period 1975-2000. By using this
source, we are able to estimate the indicators of educational inequality at national level.

Moreover, the China Statistical Yearbook (CSY) reports educational attainments of the
over-6 population by gender and for five education levels: no schooling, primary education,
secondary education—1° cycle, secondary education—2° cycle, post-secondary education. The CSY
data are based on the Population Sample Survey, conducted on a sample of about 1 per cent of total
population. Given their national coverage, the data are also divided by provinces. This allows us to
estimate the indicators of educational inequality at national level, and by provinces and gender;
moreover, we are able to carry out a decomposition of inequality by groups (provinces and gender).

We will use the data for three different years: 1997-2000-2004.

> The data are available on line: www.cid.harvard.edu/ciddata/ciddata.html] .
% We will assume that the length of each incomplete level of education is equal to half the length of the complete level.
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3.2.1. The Chinese education distribution in the period 1975-2004.

Over 25 years the quantity and quality of China’s human capital stock dramatically changed
(graph 1). In 1975, the education distribution was highly polarized: 40% of population was
illiterate, while one third of people had secondary education (incomplete or complete). Over the
period 1975-2000 the percentage of illiterate people significantly declined from 40% to less than
20%; at the same time, the percentage of people with primary and, above all, secondary education
increased. This was generated by the introduction of compulsory education providing for 9 years of
schooling: 6 years of primary education and three years of secondary education (1° cycle).

However, in 2000 the share of population with high education was still low.

Graph 1. Population shares by education levels (1975 and 2000)

1975
1%
31% .
40% O 1literate
B Primary ed.
O Secondary ed.
O Post-sec. ed.
28%
2000

3%

18%

O [lliterate
.

45 Primary ed.
O Secondary ed.

O Post-sec. ed.

Source: Barro-Lee dataset (2000).
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The educational improvement can also be typified by looking at the trend of the average
years of education. Despite of some differences in absolute values, both the Barro-Lee dataset and
the CHNS data show a constant growth in the average years of education (graph 2). The former
source reveals that over the period 1975-2000 the average years of education increased from 4.4

(incomplete primary education) to 6.4 (beyond complete primary education).

Graph 2. Trend in the average years of education
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Source: Barro-Lee dataset and our calculations on the CHNS data

These changes were reflected in an unequivocal drop of educational inequality indicators;
this point is confirmed by both data sources, although there exist some estimation discrepancies due
to the different geographical coverage (graph 3). In this case the estimates based on the Barro-Lee
dataset are more reliable, because referred to the whole country; from them it emerges that the
education Gini coefficient declined from a very high value of 0.61 to 0.45 over the period 1975-
2000, showing a reduction of 27%.

It is worth comparing the trend of the education Gini coefficient to that of the education
Theil index. At the beginning of the period, the value of this latter was similar to the Gini
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coefficient value; however, over the analyzed period the distance between these two values
constantly widened. This is because the Theil index is much more sensitive to values near to 0: the
increasing distance between the two indicators then reflects the dramatic fall in the share of illiterate

population.

Graph 3. Evolution of the educational inequality indicators.
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Source: our calculations based on the Barro-Lee dataset (2000)
and the CHNS data (various years).

Educational inequality indicators decreased not only at national level. They also declined in
each of the 7 CHNS provinces; within both urban and rural sectors without remarkable differences
in trends and absolute values; within each gender group (see table 1, graph 1 and graph 2-3 in
appendix respectively). In this last case, however, we have to notice some important differences. At
the beginning of the period, educational inequalities among males were already low, while they
were very high among females (the Gini coefficients were around 0.4 and 0.6 respectively).
Although inequalities declined within both groups over the period 1989-2004, in 2004 they still
remained at a very high level for females; at the end of the analyzed period, the Gini coefficient
value for females was higher than that for males at the beginning of the same period.

With respect to the within-group educational inequality, the trend of the between-group

inequality was less stable and generalizable. In the table 1, we reported the values of a sort of
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educational gap between sectors and between genders; for each of them, this gap was expressed by
dividing the average years of education of one group by those of the other group (urban sector/rural

sector and males/females).

Table 1. Educational inequalities between sectors and genders.

Average years of education Average years of education
urban sector/rural sector male/female

1989 1.2169 1.4868

1991 1.2119 1.4495

1993 1.1964 1.4438

1997 1.2022 1.3875

2000 1.1802 1.3709

2004 1.2384 1.3495

Source: our calculations based on the CHNS data.

Although the between-sector gap does not show any clear temporal trend, it reveals how much the
educational difference between urban and rural areas is large: in 2004 an individual residing in the
former studied on average 24% more than an individual residing in the latter. On the contrary, the
evolution of the between-gender inequality is clearer since the educational gap between males and
females constantly decreased: while in 1989 a male studied about 50% more than a female, in 2004
this percentage fell to 35%. Finally, the table 2 in appendix shows the spatial educational inequality,
measured by the standard deviation of the provincial average years of education. In this case, the
analyzed period is shorter (1997 and 2004) since for this purpose we had to use the CSY data.
Although the standard deviation slightly decreased over this period, educational spatial inequalities
are still deep. In 2004, the Northern and North-eastern provinces showed an average level of
education similar to that of many advanced countries (the province of Beijing was characterized by
an average level of education near to the South Korean one); on the other hand, the average years of
education were lower in the Eastern and central provinces, although in this regard the poorest
provinces were the Western ones.

When we decomposed the educational inequality by groups — provinces, areas and gender -
we obtained an interesting picture (table 3 and 4 in appendix). The within components have a
predominant importance in determining the whole educational inequality, beyond 95%. This point
fits into the results of existing literature which analyzed the Chinese income distribution; in fact,
some recent studies reassessed the importance of the between dynamics and stressed the major role
played by the within-group income inequality (Lee, 2000 ; Benjamin et al., 2000 and 2005; Sicular

et al., 2007). Our study confirms these findings, by showing that also from an educational point of
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view the most part of inequality is generated by disparities existing within each province, each area

and each gender.

3.2.2. Educational inequality and educational poverty.

Although the Chinese progress in education was evident and unambiguous, we have to not
confuse the decrease of the illiteracy rate with an improvement generalized to all the education
levels. For this reason, it is useful to apply the previously presented methodology. First of all, we
have to define an educational poverty threshold for the Chinese case. As we have already
illustrated, in China the compulsory education was introduced just in 1986 and required 9 years of
schooling to start at the age of 7; calculating the percentage of compelled people who accomplished
this is possible just from the year 1995. Since the CHNS was collected in 1989-1991-1993-1997-
2000-2004, we have just 3 years after this date and a very low percentage of compelled people
(people born from 1979 onwards) in the whole sample population. As a consequence, the limited
number of observations doesn’t allow us to get efficient estimates of the percentage of compelled
people who completed compulsory education. In the light of this, we chose an educational poverty
threshold that is equal for all individuals and constant over time: this is the lowest schooling degree
that a Chinese individual can obtain, i.e. the primary education -equal to 6 years of schooling.

The table 2 reports the main results of this analysis. The first three rows show the education
Theil indexes, the Gini coefficients and the average years of education for the whole sample; we
have already discussed this point. In the two following rows we can see the population shares of the
two groups, “the poor” and “the not poor” in education respectively; H obviously expresses the
Education Poverty Headcount Ratio. These results reveal that the share of “the poor” in education
constantly decreased over the analyzed period; this share moved from 0.51 to 0.31. Moreover, the
values of the Average Education Poverty Gap (row 6) confirm that not only educational poverty but
also its depth diminished; in other words, the average distance between the schooling years of * the
poor” and the educational poverty threshold narrowed. The rows 7 and 8 report the temporal trend
of the average years of education for the two groups: average education increased for both groups,
but this increase was relatively higher for “the poor” (20% with respect to 10% for “the not poor™).

It is interesting to look at the trend of educational inequality indicators within each group
(rows 11-14) because the results confirm our doubts. Within the group of “the poor” in education,
indicators show a constant decrease of educational inequality although they remain at a very high
level because of a still important presence of illiterate people. On the contrary, with regard to “the

not poor” in education, inequality indicators —even though at a low level- showed a modest
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tendency to increase. This reveals that the strongest changes and distributional progress concerned
the lowest part of the education distribution, while inequalities among people accessing to education

didn’t improve.

Table 2: Decomposition of the education Theil index by "the poor" and "the not poor" in education.

Threshold=6 1989 1991 1993 1997 2000 2004

THEIL 0.41802 0.36944| 0.33160| 0.29328| 0.25735 0.23964

GINI 0.44922 0.41761 0.39230 0.36722 0.34079 0.33274

HC 5.3058 5.7403 6.0666 6.4943 6.9719 7.4270

P/P=H 0.5081 0.4614 0.4276 0.3855 0.3384 0.3134

APG 0.36103 0.32196| 0.29147| 0.25820| 0.22507| 0.20429

HC, 1.7364 1.8136 1.9097 1.9813 2.0097 2.0891

HC, 8.9922 9.1045 9.1714 9.3255 9.5103 9.8637

1.
2.
3
4
5. P,/P=(1-H) 0.4919 0.5386 0.5724 0.6145 0.6616 0.6866
6
7
8
9

HC, /HC 0.3273 0.3159 0.3148 0.3051 0.2883 0.2813

10. HC, /HC 1.6948 1.5861 1.5118 1.4360 1.3641 1.3281

11. GINI 1 0.62324 0.61026 0.59313 0.57819 0.57192 0.55460
12. THEIL 1 0.83642 0.80974 0.77247 0.73553 0.72000 0.67577
13. GINI 2 0.13357 0.13240 0.13161 0.13485 0.13574 0.14722

14. THEIL 2 0.02979 0.02967| 0.02950| 0.03074| 0.03132| 0.03638

15. THEIL W 0.16391 0.14339| 0.12950| 0.11363 0.09850| 0.09274

16. THEIL B 0.25412 0.22605 0.20209 0.17965 0.15885 0.14690

17. % W 39.21 38.81 39.05 38.74 38.27 38.70

18. % B 60.79 61.19 60.94 61.26 61.73 61.30

Source: our calculations based on the CHNS data.

Finally, the last four rows report the results of the decomposition. The between component
(almost 60%) is obviously predominant with respect to the within one. Moreover, we have to notice
that the percentages of the two components didn’t substantially modify over the analyzed period,
although the between component showed a small increase.

We also decomposed the Theil index change; the table 3 presents the main steps and the

results.
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Table 3: Decomposition of the educational Theil index change by " the poor" and " the not poor" in
education.

HC HC HC, . HC HC, . HC
H=/T, |(1-H)=2T, | H=tln—L | (I- H)=2In—2 | THEIL
HC HC HC HC HC HC
1989  0.13908 0.02483 -0.1857 0.4398 | 0.41802
2004  0.05957 0.03317 -0.1118 0.2587 | 0.23964
A1 07951 0.00834 0.0739 -0.1811 | -0.1783
2004
Contribu-
tion (%) 44.58 - 4.68 - 41.43 101.53 100
% WITHIN % BETWEEN
39.9% 60.10% 100

Source: our calculations based on the CHNS data.

In the light of these results, we can underline some important aspects:

- the educational Theil index changed because of a series of forces and variations acting in

opposite direction;

the decrease of educational inequality within the group of “the poor” and the reduction of
their population share significantly helped to push down the whole inequality (44.6%);
educational inequalities within the group of “the not poor” increased, but it didn’t
remarkably influence the whole inequality; however, it partially counterbalanced the
decrease of the educational Theil index (- 4.7%);

on the whole, almost 40% of the Theil index change was generated by within-group

dynamics;

. HC .
because of the decrease of the ratio ——= for the group of “the poor”, the educational

Theil index partially grew, counterbalancing its decrease due to the improvements in

educational inequality within this group (- 41.4%);

. HC . .
on the contrary, the decrease of the ratio —= pushed down the whole inequality;

moreover, this was the most important change influencing the Theil index variation
(101.53%);
on the whole, 60% of the educational Theil index change was caused by between-group

dynamics.
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4. Conclusion.

Although traditional inequality indicators can also be used to analyze educational
inequalities, they have to be adapted to some specific features of the education distribution. In fact,
in this last case a decrease of the illiteracy rate and educational poverty usually has a strong impact
on educational inequality indicators by reducing them. However, this decrease could be misleading
if this information is not coupled with a deeper analysis. For this reason, the analysis of educational
inequality has to be combined with the study of educational poverty and a series of methodologies
making possible to distinguish between distributive improvements due to a decrease of educational
poverty and improvements related to a larger diffusion of all the educational levels.

For this purpose, we proposed a decomposition of the educational Theil index and its change
by groups: “the poor” and “the not poor” in education. In this way, we were able to distinguish
between variations due to what happens below and around the educational poverty threshold, and
variations due to dynamics concerning educated people.

By applying this methodology to the Chinese case, the importance of looking beyond the
simple and synthetic inequality indicators was confirmed. Over the period 1989-2004, educational
inequality indicators constantly decreased not only at national level but also within each province
and area. This change was accompanied by a strong reduction of educational poverty and its depth.
However, the Theil index decomposition showed that the decrease of educational poverty and the
reduction of its depth played a relevant role in improving the whole education distribution. On the
contrary, with regard to people accessing to education, educational inequality indicators showed a
modest tendency to increase over the considered period; this reveals that the strongest changes and
distributional progress concerned the lowest part of the education distribution, while inequalities
among educated people didn’t improve. In the light of this we can state that, although the equity in
the access to basic education grew, a further effort is necessary to provide a more even access also
to the highest levels of education and to reduce polarization between “the poor” and “the not poor”

in education.
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APPENDIX

Table 1: Education Gini coefficients by province (1989-2004).

1989 1991 1993 1997 2000 2004
Jiangsu 0.4556 0.4292 0.4062 0.3703 0.3467 0.3503
Shandong 0.4784 0.4467 0.4146 03973 03727 03592
Henan 0.4574 0.4284 0.4103 0.3843 0.3561 0.3261
Hubei 0.4493 0.4227 0.3984 0.3688 0.3441 0.3454
Hunan 0.3962 0.3582 0.3389 0.3145 0.2887 0.2640
Guangxi 0.3790 0.3493 0.3307 0.3068 0.2823 0.2709
Guizhou 0.5264 0.4802 0.4414 0.4250 03991 0.4069
Standard 0.0494 0.0470 0.0410 0.0428 0.0425 0.0504
Deviation
Source: our calculations based on the CHNS data.
Graph 1. Educational inequalities by area (1989-2004)
0.5
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Source: our calculations based on the CHNS data.
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Graph 2. Educational inequality
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Source: our calculations based on the CHNS data.

Table 2. Average years of education by province.

1997 2004
NORD 7.98 9.03
Beijing 9.50 10.56
Tianjin 8.38 9.64
Hebei 7.17 8.38
Shanxi 7.68 8.38
Inner Mongolia 7.18 8.17
NORD-EST 8.00 8.71
Liaoning 8.10 8.84
Jilin 8.03 8.80
Heilongjiang 7.86 8.49
EST 7.06 8.11
Shanghai 8.89 10.11
Jiangsu 6.91 7.81
Zhejiang 6.81 7.95
Anhui 6.56 749
Fujian 6.73 7.49
Jiangxi 7.05 7.98
Shandong 6.50 7.94
CENTRO 7.15 8.17
Henan 7.10 8.22
Hubei 7.22 8.10
Hunan 7.22 8.16
Guangdong 7.50 8.13
Guangxi 6.61 8.02
Hainan 7.21 8.41
SUD-OVEST 6.20 7.12
Chongging 6.60 7.25
Sichuan 6.57 7.45
Guizhou 5.85 6.98
Yunnan 5.79 6.82
NORD-OVEST 5.89 7.15
Tibet 3.50 4.40
Shaanxi 7.07 8.26
Gansu 6.13 7.24
Qinghai 4.69 6.80
Ningxia 6.45 7.70
Xinjiang 7.51 8.49
STANDARD DEVIATION 1.1311 1.0823

Source: our calculations based on the CHNS data.
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Table 3. Decomposition of educational inequality by provinces, areas and genders (1989-2004, CHNYS).

1989 1991 1993 1997 2000 2004
PROVINCES
Between 0.8325 0.7985 0.6423 0.8729 1.0453 1.3687
Within 99.1675 99.2015 99.3577 99.1271 98.9547 98.6313
Total 100.00 100.00 100.00 100.00 100.00 100.00
AREAS
Between 1.0358 1.1152 1.0344 1.2685 1.1541 2.2324
Within 98.9642 98.8848 98.9656 98.7315 98.8459 97.7676
Total 100.00 100.00 100.00 100.00 100.00 100.00
GENDERS
Between 4.6169 4.5934 4.9971 4.5076 4.7445 4.6610
Within 95.3831 95.4066 95.0029 95.4924 95.2555 95.3390
Total 100.00 100.00 100.00 100.00 100.00 100.00

Source: our calculations based on the CHNS data.

Table 4. Decomposition of educational inequality
by provinces and genders (1997 and 2004, CSY).

1997 2004
PROVINCES
Between 2.3494 2.2168
Within 97.6506 97.7832
Total 100.00 100.00
GENDERS
Between 2.0855 1.3512
Within 97.9145 98.6488
Total 100.00 100.00

Source: our calculations based on the CHNS data.
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