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The purpose of this manuscript is to construct the economy-wide number of 1aborers by
“age times education” (at each age with a break-down by education) for each year of the
reform period (1978-2003), as well as to forecast the number of laborers by age times
education through 2025. These are the raw data for use in the construction of measures of the
quantity and quality of labor.

The manuscript starts with an introduction to how data on population (including laborers)
are collected and evaluates the age-specific data. The second and third section examine the
changes to the classification into different education categories over time and the changesin
therate of completion of a particular level of schooling. The fourth section explains how
missing education specific data on laborers (by age) in key years are constructed, while the
fifth section derives data on total employment. The sixth section combines the available data
from censuses and 1% sample surveysto construct age- and education-specific dataon
laborers for each year of the reform period, from 1978-2003; the seventh section creates
forecasts of the number of laborers by age times education through 2025.

The results, the aggregate quantity of laborers and various human capital measures for
each year are reported in four tables: in Table 8 and Table 9 for the period 1978-2003, and in
Table 12 and Table 13 for the period 2000-2025.

The term “population” in the following refers to al persons, the term “laborers’ to those
defined as laborers in the different sources. “Census’ refers to a survey of the total population
or of al laborers, and “sample’ to a survey of a subset of the total population or a subset of
all laborers. The term “population” is not used in the sense of “sample vs. population” or in
the sense of “sampling population.”

1. Introduction to the Population Censuses, 1% sample surveys, and 1%. sample
surveys

Since the beginning of the economic reform period in 1978, China has conducted three
economy-wide population censuses, in 1982, 1990, and 2000, and two population 1% sample
surveys, in 1987 and 1995. At least since 1988, data from a 1%o sample survey on population
change are published for those years when no census or 1% sample survey was done.
Censuses and 1% sample surveys cover awide range of information, including information
on labor. The 1%. sample surveys are likely to also collect information on labor but that
information is not published. Table 1 summarizes the information available in the three
census and two 1% sample surveys as relevant for labor and human capital data (and used in
the following).
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Census and 1% sample survey days

The census/ survey day in 1982, 1987, and 1990 was 1 July (0:00 am); in 1995 and 2000
it was 1 November (0:00 am). (Census 1982, p. 4; 1990, Val. 1, p. 1; 2000, Vol. 1, p. I;
Survey 1987, p. 1; 1995, p. 1) The survey day for the 1%0 sample surveys is probably end-
year.

For comparisons across censuses/ surveys the 1995 survey and 2000 census data are
transformed into midyear (1 July) values.! Thisis achieved, for each age group X (number of
persons or laborers age X), through the following transformation:

X1y =2/3* Xinov. + 13 (X+1)1Nov. -

This assumes, at each age-level in the 1995 survey and the 2000 census, that the distribution
of tota birthdays (at that age level) occurring between 1 November of any year and 31
October of the following year is uniformly distributed across al days of this 365-day period.

In employment statistics, the age-specific data typically end with a summary value for all
persons age 65 and over (“65+”). In this case, the group of 64-year olds at 1 July 1995 and 1
July 2000 is obtained as 2/3 * 64-year-olds; nov. +@ * 1/3 * 64-year-olds; nov. , Where a isan
adjustment factor obtained from the previous-age cohort. Specifically,

a = 64-year-olds; nov. / 63-year-olds nov. 2
The group of 64-year olds at 1 July, thus, is obtained as
2/3* 64-year-olds, nov. + 13 * ([64-year-olds; nov.]? / 63-year-olds; nov. ) -

The age category 65+ iy is Set equal to 65+1 nov.. [deally, when the 65+ category refers
to the total population, a * 1/3 * 64-year-olds; nov. Should be subtracted out, and those who
died between 1 July (0:01 am) and 31 Oct. 2000 (11:59 pm) be added in; the latter data could
be approximated. When the 65+ category refers to laborers, a * 1/3* 64-year-old1 nov.
laborers should be subtracted out, and those who retired between 1 July (0:01am) and 31 Oct.
2000 (11:59 pm) be added in; the latter data are not available. The approximations which
would have to be done in the first case, of the total population, and the guesses which would
have to be made in the second case, of laborers, are unlikely to groduce again in accuracy
over smply setting the age category 65+1 iy equal to 65+1 Nov.-

1 Theideal measure of laborers in production function estimations is the annual average. The best available

estimator of the annual average number of laborersisthe midyear value.
2 A double-check with the population data for 58, 59-, and 60-year-olds in 1990 (relevant for the comparison
in 1995) and for 53-, 54-, and 55-year-olds in 1990 (relevant for the comparison in 2000) shows that the size of
these cohorts within each of these two groups of yearsis rather similar, so that the correction factor isminimal.
Ideally, the correction would be based on the relationship between the year 2000 (and 1995) age 64 and 65
age cohorts 10 years (5 years) earlier, in the 1990 census. Thisis not done because the 1990 census does not
have |aborer data by age times education. This means different procedures would have to be used depending on
the type of variable on which year 2000 (or 1995) age-64 values are sought. Instead, the one procedure
discussed in the text hereis used throughout.
3 Dueto the transformation of the youngest age group (age 15 inthe case of laborers) and of the 64-year age
group (when the data end with a 65+ group), the transformed total across age groups does not equal the original
total across age groups.
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Reliability of age-specific population data in surveys and censuses

If the censuses, 1% sample surveys, and 1%. sample surveys were perfectly reliable, the
size of age cohort X in year Y should equal the size of (the same) age cohort X+1 in year
Y +1, less the number of those who died during the year. However, the 1%. sample survey
data do not appear reliable and are therefore not used in the construction of |aborers below.
The population age distribution in the 1% sample surveys of 1987 and 1995 have
shortcomings. The census data appear the most consistent.

Across the 1%0 sample surveys severa patterns persist: (i) of those aged O inyear Y, only
79% to 93% survive to age 1, (ii) around age 4-6, and then around 12, the survival rates
exceed one (new persons appear); (iii) around age 17-19, several percentage points of a
cohort disappear each year, to reappear in the early 20s; (iv) the 49-year cohort tends to grow
by 3-15% when it turns 50, and then shrinks correspondingly when it turns 51; (v) the same
pattern is repeated at age 59-61. The first two patterns reflect the underreporting of births,
with unreported births later surfacing at school age. The third pattern could be related to entry
into / exit from the military if military personnel were not included in the populationdata (as
they are unlikely to be). The fourth and fifth patterns, given the age groups, may be related to
retirement, but it is not clear how.

The 1%0 sample surveys can aso be contrasted with the 1% sample surveys and the
censuses. Figure 1 shows the cohort growth rates of 1989 (compared to the 1987 1% sample
survey, since data for annual age groups are not available in the 1988 1%. sample survey),
1990 (vs. 1989), and 1991 (vs. 1990). The figure suggests that if the 1990 census data were
correct, then the 1991 1%. sample survey over-sampled the older age groups in comparison to
the 1990 census. The data also indicate a problem around the 28-year olds in 1990, further
examined below. While the 1987 1% sample survey and the 1990 census were conducted on
1 July, it is unclear when the 1%o sample surveys of 1989 and 1991 were conducted; there
could be a problem of time inconsistency if the latter were conducted at end-year.® Figure 2
makes the same comparisons a decade later, for 1999 (vs. 1998), 2000 (vs. 1999), and 2001
(vs. 2000). The 1% sample surveys, in comparison to the (1 Nov.) 2000 census, under-
sample the age groups 16 through 28, and then over-sample the age groups above 40, and
increasingly so, except at the octogenarian stage.

The comparisons in Figure 1 and Figure 2 raise questions about the age distribution of the
population in the 1%0 sample surveys, as do the patterns noted above. Given these problems,
and given that the 1%0 sample surveys have nothing more to offer than population data by age,
they are not further used here.

Figure 3 compares the 1990 census data to the 1987 1% sample survey data (both are 1
July data) and the 2000 census data to the 1995 1% sample survey data (both are 1 Nov. data).
If the year 1990 census data were correct, then Figure 3 implies under-sampling in the 1987
1% sample survey of the age groups 3-6 and 22-25. If the year 2000 census data were correct,

4 The 1% sample surveys are compared under the assumption that they are conducted on the same day of

each year.

> All 1% and 1%. sample survey data are augmented to nationwide levels (multiplied by a factor of
approximately 100, and 1000), following the end-year popul ation datafrom the Statistical Yearbook 2001, p. 91,
and 2004, p. 95 (for years since 1989); the augmentation in the case of the 1987 1% sample survey is based on a
calculated mid-year value (linear interpolation).
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then Figure 3 also implies under-sampling in the 1995 1% sample survey, on a much larger
scale than in 1987, of the age groups 6, 16, 22-30, 32, and 38.

Comparing the presumably accurate census data, for 1982, 1990, and 2000, also reveals
some inconsistencies (Figure 4). One inconsistency is the well-known underreporting of
births. The 1990 census reveals significant positive growth in the 0-2 and 4 year age
categories in 1982 (age 8-10, 12 in 1990), and the 2000 census, on an even larger scale, in the
0-7 and 9 year age categories of 1990 (age 10-17, 19 in 2000). Between 5 and 10% of births
are not initially reported. Apart from this problem, the comparison of the 1990 and the 1982
censuses only shows abnormal (positive) growth for the age categories 28 and 29 in 1990; the
comparison of the 2000 and the 1990 censuses only shows abnormal (positive) growth for the
age categories 30, 32, 38 and 39 in 2000 (with two slight outliers at age 50 and 51). Overall,
the transition between censuses is smoother than between 1% sample surveys and censuses
(Figure 3 vs. Figure 4); the variation around the trend is also smaller. If the censuses provided
the most reliable data, this suggests that the population age distributionin the 1% sample
surveys has some shortcomings.

The age at which the data on laborers start is 15. The only significant problem across the
censuses in age groups above age 15 is the cohorts age 20 and 21 in 1982, i.e., 28/29 in 1990,
and 38/39 in 2000. As Table 2 shows, the cohort born between 1 July 1961 and 30 June 1962
keeps growing over time, especialy in the year 2000 (then age 38). The cohort born a year
later also grew strongly, by about 10%, in both 1990 and 2000. The surrounding age cohorts
also occasionally grow, but not on that scale.® Without any clue as to which data are correct,
the census population data, and therefore also the census labor data, cannot be adjusted.

Reliability of age-specific labor data in 1% sample surveys and censuses

Census and 1% sample survey data appear reliable when labor data are compared to
population data, and perhaps evenwhen age distributions across laborers are compared.

Figure 5 reports, at each age, the ratio of ‘the share of laborers at the particular age in dll
laborers’ divided by the *share of the population at the particular age in the total population,’
in the following labeled “ participation share ratio.” The overal pattern is appropriate: the
young constitute a smaller share of laborers than of the population, the middle-aged alarger
share of laborers than of the population, and the old again asmaller share of laborers than of
the population. Across the 1% sample surveys and the censuses, a clear trend towards lower
participation share ratios at young age and higher ratios at old age emerges. This shift over
time is consistent across the mix of censuses and 1% sample surveys. The participation
structure across age for each individual census and each individual 1% sample survey appears
plausible.

Figure 6 reports, at each age, the employment rate, i.e., the number of |aborers divided by
the number of persons (population). The overall pattern and the shifts in the individual
patterns over time are identical to the case of the participation share ratio. The smooth shifts
and age structures in Figure 5 and Figure 6 aso imply that the participation share ratios and
employment rates based on the 1982 official 1% sample of |aborers—when no dataon

®  Movementsin and out of the military are too small to significantly affect the datain the table. Age 28

military personnel in 1990 numbered 67,158, age 38 military personnel in 2000 17,586; for the 29/39 groups the
figures are 61,521 and 14,5309.
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laborers in the complete census are available—are reliable. Figure 7, for 2000, when the data
are available, reveals plausible patterns for the unemployed and the residual population
(neither employed nor unemployed): while formal unemployment is low throughout all age
categories, the residud is large at the young age categories (schooling) as well as at the old
age categories (retirement).

Figure 8 shows the age-specific share of laborers (in al laborers), for al censuses and 1%
sample surveys. Figure 9 moves the data from al three censuses and two 1% sample surveys
to one age standard, namely age in year 2000 (and, consequently, in 1995 5 years less than
shown on the horizontal axis, etc.). The charts clearly show the severe impact of the Great
Leap Forward (very low birth rates) on the shares of different age groups in total laborers.
The sharp drop and then recovery of birth rates (number of laborers) gradually shifts through
the figure as the censuses and surveys progress in time; the shifts occur corsistently across
the censuses and sample surveys, again confirming the quality of these data. The 1987 and
1995 1% sample survey data are perhaps dightly erratic in comparison to the census data.

If one assumes that the census data are (the most) accurate, these results suggest that the
age-specific data on laborers, relative to the population i.e., the employment rates, in the 1%
sample surveys of 1987 and 1995 are also reliable. The age distribution of laborersin the 1%
sample surveys, when compared to the censuses, are not as reliable but still appear acceptable.
(The population age distribution in these surveys, examined in Figure 3, was also less than
perfect.)

2. Education categories

Table 3 shows the education categories on which data were collected in the three censuses
and two 1% sample surveys. (The trandation of Chinese termsis appended at the end of the
manuscript.) The education level always refers to the highest education level achieved. While
there is a good equivalence at the secondary school level across censuses/ surveys (folding
the special middle school into the upper middle schoal), it is not as good below and above the
secondary level.

Below secondary school level

Below the primary school level, the practice differs between 1982/90 and 2000. The 1982
and 1990 censuses included a category “knows no or few characters,” defined as knowing
less than 1500 characters. In 1982, a person age 6-11 cannot “know no or few characters;”
presumably persons aged 6-11 are considered primary school educated. 1n 1990, a person
currently in primary school cannot “know no or few characters,” while a person who has no
schooling but knows 1500 or more characters, can read popular books and newspapers, can
write brief notes, and has reached literacy level, is considered “primary school” educated.

The published 1982 and 1990 census data and the 1987 sample survey data do not include
data on the category “knows no or few characters.”” What they provide is data on the number
of “illiterate or semi-illiterate’ persons, even though none of the three censuses and two

" The Population Statistical Yearbook 1993, as an exceptional event, reports the 1990 census data on the

number of personswho “know no or few characters” at all ages. These data are identical to the dataon the
number of illiterate and semi -illiterate personsin the 1990 census for the ages 15 and higher.

L abor-quantity-quality-1978-2025-16May05.doc 5



surveys includes a question on “illiterate or semi-illiterate” persons. By explicit definition in
the 1982 census, persons who know no or few characters and are age 12 or above are illiterate
or semi-illiterate. |.e., at age 12 and above the two categories, knowing no or few characters
and being illiterate or semi-illiterate, are identical.® Similarly, in 1990, persons who know no
or few characters and are age 15 or above are tautologically illiterate or semi-illiterate.®

The 2000 census and the 1995 sample survey use the question “Knows characters?’
(shifou shiz) as a separate question with partial filter character; if the answer is no, the
guestion on education level can only be answered as “no schooling,” “literacy class,” or
“primary school.” On the other hand, if a person is currently in primary school, the answer to
the “Knows characters?’ question is automatically “yes.”

For the 1995 1% sample survey, the published data cover the six education categories (for
total population and total 1aborers separately): no schooling, literary class, primary school,
lower middle school, upper middle school, and university. These education categories are
exhaustive, i.e., the sum of the number of persons (or laborers) across education categories, at
each age, adds up to the population total (or total laborers). For the population, a separate
table labeled “illiterate and semi-illiterate persons’ age 15 through 65+ offers data on such
persons in the categories no schooling, literary school, and primary school. These data
presumablg/ reflect all those persons who answered the question “Knows characters?’ to the
negative.'’ The category illiterate and semi-illiterate persons, thus, no longer constitutes an
independent “education” category.

The category illiterate and semi-illiterate persons could be re-integrated into the education
scale by subtracting the number of persons who are illiterate, listed as having no schooling,
literacy school, and primary school, from the corresponding categories in the education
classification. One would then end up with the new education categoriesilliterate and semi-
illiterate, no schooling (no longer including those without schooling who areilliterate),
literary class (with the same exclusion), primary school (with the same exclusion), and lower
middle school etc. as before. Figure 10 shows that the persons listed in the populationwide
education tables of 1995 as having no schooling are virtualy all illiterate (or semi-illiterate),
that around 12% of those with literacy school areilliterate (right scale in the figure), and that
around 1% of those with primary school areilliterate (right scale in the figure).

The published 2000 census dataa so include data on “no schooling” and on “literacy
class,” aswell as, separately, on illiterate (not mentioning “semi-illiterate”) persons. The

8 Inthe Census 1982, the total population less the population below age 6 is 889,788,266 (cal culated from p.
272). This compares to the popul ation age 6 and above in the education table (the education table is limited to
the population starting age 6) of 889,787,495 (p. 360), i.e., 771 persons |less (presumably of no relevance); the
education table lists the exhaustive 6 education categories from university graduates to primary school and
“illiterates and semi-illiterates.” A separate table on illiterates and semi -illiterates starts at age 12 and excludes
theilliterates and semi -illiterates age 6-11 listed in the education table (pp. 362f.).

In the Census 1990, the total population at age 15 and above is 817,508,784 (Vol. 2, p. 2). Anidentical total
number appearsin a separate table on illiterate and semi-illiterate persons which starts at age 15 only (Vol. 2 pp.
278f.). Of these, 181,609,097 persons are illiterate and semi-illiterate. The difference of 635,899,687 equalsthe
population at age 15 and above in the education table, a table which comprisesthe education categories primary
school to university only (Vol. 2, p. 112). The total figuresin the education table, across primary school through
university, for the ages6 through 14 do not add up to the total population, which suggeststhat, asin 1982,
illiterate and semi-illiterate persons at ages 6-14 exist, but these data are not available in 1990 except as residual
of the total population and the population classified by education categories.

10 Theexplanationsto the survey also suggest so. Survey 1995, p. 645, further explains the question with,
among others, “not having attained the above-illiteracy level” set by the State Council.
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category “illiterate” again does not appear in the cersus form. One possibility is that it covers
al those who answered the question “Knows characters?’ to the negative.*! The published
data only come as atotal, unlike in 1995, with no breakdown into no schooling, literacy
school, and primary school; the illiterate persons can thus not be backed out of the exhaustive
education categories covering the total population. In the exhaustive education classification
in 2000, the number of persons with no schooling, at age 15 and above, is equivaent to
96.9027% of the number of persons who areiilliterate at age 15 and above (the data on
illiterate persons start only at age 15); the number of persons with no schooling or only
literacy class, at age 15 and above, is equivalent to 120.7754% of the number of persons who
areilliterate at age 15 and above. (Also see Figure 11 for the age-specific, reverseratio.) It is
possible that in 2000 the persons who have no schooling or only literacy class, while just
exceeding the number of illiterate persons, are approximately equal to the number of illiterate
and semi-illiterate persons, if this category were still in use.

These changes between the censuses have two overal effects. First, the category “primary
school” is more comprehensive in 1982 and 1990 than in 2000. In 1982 and 1990, primary
school appearsto include all persons aged 6-11; furthermore, at least in 1990, primary school
includes those who have never attended primary school, are older than age 11, but have
achieved basic literacy. In 2000, primary school appears limited to those actually attending
(or having attended) primary school. In 2000, the categories no schooling and literacy class
capture some of those types of persons who in the earlier census would have been included in
the primary school category.

Second, while the 1982 and 1990 census data include data on “illiterate and semi-
illiterate” persons, the 2000 census data only include data on “illiterate” persons, and
furthermore no longer as one of the exhaustive education categories. However, there could be
a close correspondence between the “illiterate and semi-illiterate” category in 1982 and 1990
(aswell asin 1987 and 1995) and the sum of “no schooling” and “literacy class’ in 2000,
with two limitations. First, some persons who have never been to primary school but are
considered literate in 1990, or were 6-11 year olds in 1982, were added to the primary school
category in those years, while in 2000 these persons would presumably have entered the “no
schooling” or “literacy class’ category. Second, a very few primary school personsin 2000
are likely to beilliterate (are reported illiterate in 1995) and might have entered the category
illiterate and semi-illiterate personsin 1982 and 1990.

In the following, when linking the three censuses and the two surveys, the primary school
education level is assumed comparable across all three censuses; “illiterate and semi-
illiterate” in 1982 and 1990 is assumed to be equivalent to “no schooling” and “literacy class’
in 2000 (and in 1995). For laborers, on which data start only at age 15, some of the
classification issues over the years are not relevant.

Above secondary school level
The number of categories at the tertiary level expanded from one in 1982 (and in the

sample surveys of 1987 and 1995) to two in 1990 and three in 2000. In 1982, al tertiary
education levels were grouped into one category; a distinction was only made between

1 The explanations to the census, Census 2000, Vol. 3, p. 1895, are again not explicit but mention the “ above-

illiteracy level” criterion set by the State Council.
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whether a person had already graduated or had not yet graduated (was still studying, had
completed the course of study but did not graduate, or had discontinued the studies).*? In
1990, a distinction was made between aregular university education (at al levels, from
undergraduate to PhD studies) and a college-level associate degree education In 2000, the
first category was further divided into an undergraduate education vs. graduate education, but
the data published on the latter category (graduate education) only covered those who had
already graduated. This may bias comparisons of the 1982 and 1990 census data on all
tertiary level education with 2000 data on all tertiary level education, in that the graduate
education in 2000 only covers those who already graduated. A direct comparison between
1990 and 2000 is not possible because while the 1990 data are published according to 4
completion levels, including “graduated,” the 1990 data do not distinguish between
undergraduate and graduate studies.

A second complication is that while accredited university-level distance learning,
employee universities and evening universities etc., are dways acknowledged in the census,
in 2000 thisis only the case if the person has aready graduated. Since the census data
provide no details on distance learning etc. cases, no adjustments for this inconsistency can
be made. (If year 2000 data on graduates at each tertiary education level were available,
which are not, these data could be compared to the corresponding 1990 data.)

In the following, when linking the three censuses (relevant in the case of laborers), the
1990 university undergraduate/ graduate education is split into undergraduate vs. graduate
level using the age-specific ratios of 2000, transferred back ten years, in as far as possible.™®
This ignores that the 2000 ratio may, in comparison to the 1990 ratio, have become inflated
in the undergraduate category only, due to adult education, which is unlikely to occur to the
same extent at the graduate level. However, adult education at the tertiary level may well be
concentrated in the college category, in which case the 2000 ratio could be perfectly
appropriate to split university/ graduate education into the two components.** It is also
ignored that the 2000 census graduate level data only cover persons who already graduated,
while the 1990 census university education data cover the total (graduated, currently enrolled,
compl eted/discontinued studies, others).*®

The 1982 university education is split into college, undergraduate level, and graduate
level using the age-specific ratios of 1990, transferred back eight years, in asfar asthisis

12

s This distinction was also made in the 1987 sample survey but not in the 1995 sample survey.

Age-specific ratiosof undergraduate to graduate education are transferred back for the 1990 age groups 25-
54 (2000 age groups 35-64). Because university education isonly just happening at the young ages (15-24), with
graduate studiesfollowing undergraduate studies, the 2000 ratios of the age groups 15-24 are directly applied to
the 1990 age groups 15-24 (rather than transferring back ratios from those age 25-34 in 2000, who had a chance
to compl ete both, undergraduate and graduate studies); in these age groups (15-24), in 2000, |aborers with
graduate education never exceed a number equivalent to 3% of laborers with undergraduate education. For those
age 55-64 and 65+ in 1990, the 2000 ratio of those in the category 65+ is used (in 2000, the number of those age
65+ with auniversity graduate education is equivalent to 5.84% of the number of those with a university
undergraduate education).

14 The Census 2000 (Vol. 2, pp. 874ff.) has limited adult education data by age and education level from the
long-form sample, which shows adult education at the university-college level to be five times the size of adult
education at the university-undergraduate level (in the regular education system, the two are of about equal size).
15 It would have been possible to only consider persons who graduated with a university level education in
1990, but this biases the 1990 data downward in comparison to 2000, where for the undergraduate level only
total dataare available.
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possible.'® The same procedures are applied to the category university education in the 1987
and 1995 1% sample surveys.'’

3. Education completion levels

The censuses ask for the highest education level achieved but achievement does not
necessarily imply graduation. If alarge share of those who state a given education level as
their highest education level did not graduate at that level, using the official data exaggerates
the actual graduation level.

The 1982 census data do not distinguish between completion levels except in the case of a
university education, where a distinction is made between whether a person has aready
graduated or has not yet graduated (i.e., is still studying, has completed the course of study
but did not graduate, or has discontinued the studies).

The 1990 census data, across all education categories (starting at primary school), report a
total and then break this total down into four completion levels. graduated, currently
attending, completed (including discontinued studies), and “others.”

The 2000 census data, for the census population, report total figures only (with no
distinction according to completion levels); completion level data are not collected in the
short form. For the sample of approximately 9.5% of the population who filled in the long
form, completion data are collected at five levels for each education category from primary
school up: graduated, currently attending, completed (but not graduated), discontinued, and
others; these data are not published except for the primary and lower middle school. For the
two sample surveys of 1987 and 1995, only total data are available, without distinction
according to completion level (although such data were collected in 1995).

Education levelsin 1990 and 2000

Figure 12 shows the education level of each age group in 1990, as share of the total
population at this age (in percent). Obviously, most persons between age 6 and 12 in the 1990
census stated “primary school” as education level. Starting at age 15, those with an education
level below primary school are considered “illiterate/ semi-illiterate,” and the different
education levels from age 15 on, together withthe category of illiterate and semi-illiterate
persons, add up to 100%. For the generations below age 35 in 1990, Figure 12 shows acycle
of primary school, for half of all persons followed by lower middle school. Around one-
quarter of those who attended lower middle school (the exact share is highly dependent on

16 The exact procedure s as in the construction of the relative shares of undergraduate and graduate education

in 1990, except that the 1982 age groups for who the cohort-specific eight-year transfer of theratio isfeasible
and meaningful are now the age groups 33-64.

17" 1n 1987, the age groups for who the cohort-specific three-year transfer of the ratio is feasible and
meaningful are the age groups 25-61, in 1995, with afive-year transfer, the age groups 25-59. (In 1987, the age
group 16 has 3 laborers at university level, while in 1990 the same age group has none; the 1990 ratios of the
age group 17 are therefore used to break down the 1987 university category into its three sub-categories.)

In sum, in each of the four census/survey years 1990, 1982, 1987, and 1995, three different procedures are
applied to three different age levels (the young, the old, and the three decades in between). The transitions
between any two proceduresin any of these years tends to be rather smooth, often asif atrend continues
uninterruptedly.
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the age group) later attended upper middle school. The upper middle school reaches a narrow
peak of just above 20% of the population age group 29/30. Those around age 29/30 in 1990
who cited upper middle school as their highest education level must have attended upper
middle schoal in the early and mid-1970s. It is possible that the upper middle school then
lasted only 2 years; it is also possible that completion levels became inflated during the
Cultural Revolution.

In the older generations the share of illiterate/ semi-illiterate persons increases drastically
to reach more than 70% in the case of those aged 65 and above. College- or university-level
education, as well as special middle school education, play a very minor role throughoui.

By 2000 (Figure 13) education levels at the younger ages had clearly risen. Lower middie
school education started to reach 70% of the younger age groups, compared to 50% in 1990,
and upper middle school education for those in their late teens 20%, up from 10% in 1990,
with an extra 10% now in special middle school (Figure 13, based on the 1 November 2000
census date). About 5% of the younger age cohorts in 2000 gained a college- level education,
and another 5% a regular undergraduate university education.

Completion levelsin 1990 and 2000

A person stating a particular education level in the 1990 census could either, in 1990, be
attending a school at that level, or could already have graduated, or could have completed the
education but not yet have graduated (or could have discontinued the studies), or could fall
into aresidual category “others.” Figure 14 shows the shares of persons (in percent) at a
given age who in the 1990 census stated a particular education level and were currently
attending the institution that would provide the stated education. The figure reveals a natural
sequence of school/ university attendance that peters out around age 26.

Figure 15, in contrast, shows the share of persons at a given age and stated education
level who at the time of the census had already graduated, i.e, had the degree in their hands.
The natural sequence of graduating first from primary school, then from lower middle school
etc. againis clearly visible. But the figure also reveals that of those age 18 and over, roughly
30% of those who checked primary school education in the 1990 census as their highest
education level actually did not graduate from primary school, a share that rises to about 40%
for the oldest age groups. At the lower middle school level, that share is 10%, rising to 20%
for the oldest age groups. Above the lower middle school level, the share is between 0 and
15%.

Figure 16 shows the shares of persons at a given age and stated education level who had
completed the particular course of study but not graduated (or had discontinued their studies
at this education level), and Figure 17 does so for the explicit residua “others.” The
counterpart to the low graduation rate for primary school is completed (but not graduated) or
discontinued studies. For lower and upper middle school, the discrepancy between the total
vs. currently attending and graduated is aso largely made up of completed studies. Only in
the case of a university (college) education, for middle-aged persons, does the completion
level “others’ clearly rise above the “completed” level. Still, the residual othersisasmall
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share throughout, at between 0 and 4% of the total, rising higher only for the age groups
above 50.18

For the 2000 census, data on completion levelsis only available for the sample using the
long form, and only for primary and lower middle school. These 2000 data reveal much
higher graduation rates, at around 85-90% for primary school and around 95% for the lower
middle school (Figure 18 and Figure 19, based on the 1 November 2000 census date, and
excluding military personnel).® Even older generations exhibit much higher graduation rates
in 2000 than in 1990. Thus, for example, the group of 50-year oldsin 1990 exhibited a
graduation rate at the primary school level (for those who stated primary school as highest
education level) of around 70%; by 2000, the group of 60-year olds exhibited a graduation
rate, at the primary school level, of around 85%. At the lower middle school level, the
graduation rate moved from around 90% for those in their 30sin 1990 to around 95% for
those in their 40s in 2000. Unless the categorization practice changed between the two
censuses, for which the census regulations appended to the data collections give no evidence,
these improvements in graduation levels either suggest adult educationor wrong self-
reporting of education levels in one of the two censuses.?°

With no graduation data for other education levels available in 2000, and no graduation
data for any education level even collected in the 1982 census or in the 1% sample surveys of
1987 and 1995,2! the question arises of what to do about those who stated a particular
education level in the census but did not graduate at that level. Non-graduation from primary
school is probably not a big issue affecting the quality of labor in that these persons can at
least read and write brief notes, otherwise they would be considered illiterates or semi-
illiteratesin 1990; in 2000 they would enter the categories “no schooling” or “literacy class,”
with possible avery few illiterates in the primary school category. In 1990, starting fromthe
lower middle school level and clearly at the higher education levels, the graduation rates
appear quite close to 100%

If one wanted to make corrections for norngraduation one could, for example, “rank” a
person who in the 1990 census stated upper middle school as highest education level but had
not yet graduated from upper middle school as above somebody who had graduated from
lower middle school, but below somebody who had graduated from upper middle school, say
half-way or three-quarters in between the two. Such a correction could be done for 1990, but
for 2000 and 1982 an additional assumption would have to be made about some
correspondence to the 1990 census, be it that persons are aged or “unaged” by ten years,

18 One complication about the completion level is that the census date of 1 July 1990 may mean that students

who had completed a courseof study and had taken their final exams may simply not yet have received their
graduation certificate. It could thus be the case that one entire cohort of students entered the category “complete
(or discontinued)” studies even though it would graduate a few weeks after the census date. However, this
means that the completion share just before the school-level-specific graduation age should then show a clear
peak, which is not the case, at any education level.
19 The 2000 census was conducted with 1 Novemb er 2000 as census date, which avoids the completion vs.
graduation problem (previous note), should it have been a problem in 1990.
20 There appears to be no reason why the NBS' practice of making no distinction between regular and adult
education in the statistics by education level should not be appropriate. Only adult education following the
official government requirementsis accepted as equivalent to the corresponding regular education in the
censuses. If aperson age 50 can write, what difference should it make if this person learnt to write at age 10 or
at age 30? At the higher education levels, such asthe university-college level, adult education, occurring after
work experience has been gained, may even yield better resultsin terms of contributionto the production
Eroc&ss than a university-college level education obtained around age 20.

1 For the university level, the 1987 survey collected and provides datain two categories, graduated vs. all else.
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plus/minus the (largely unknown) extent of adult education or that age-specific graduation
rates are maintained over time. The overall impact of such a correction would appear to be
below 5% of whatever measure is constructed, since approximately 90% of those stating a
particular education level above the primary school level in 1990 had actually graduated (and
more than 90% at the middle school level in 2000).

Given the assumptions needed to approximate graduation ratesin 1982 and in 2000 (in
2000 above the lower- middle school level), the over time most reliable measure of education
levels may simply be to take the totals reported and not try to adjust for graduation level.
These totals dightly exaggerate the actual education levelsin that they ignore that some
persors did not graduate at the level at which they report themselves in the census to have
been educated. In as far as the degree of exaggeration is constant over time, this may be near-
irrelevant for the growth rate of any human capital measure constructed based on the totals.
The few possible 1990-2000 comparisons suggest that the graduation levels are rising over
time. The growth rates of human capital measures, thus, are likely to be dlightly biased
downward.??

Satistical Yearbook graduation data

In order to project education levels into the future, it would be good if the most recent
enrollment and graduation numbers provided in the Satistical Yearbook could be used. How
do the year-specific graduation numbers in the Satistical Yearbook compare to the age-
specific graduation numbers in the censuses? The 1990 census has graduation data at all
education levels, and the 2000 census for primary and lower middie school. Table 4 hasthe
comparison to the Statistical Yearbook data.

Thefirst step is to identify at which age, for a particular education level, most students
have (just) graduated.? For the primary school, in 1990, thisis age 17 (or 16); after age 17,
graduation rates do not change much any more. For the lower middle schoal it is age 19 (or
18), for the upper middle school age 21 (or 20), for the specia middle school age 23 (or 22),
and for the university age 25 (or 24).2* Comparing the education specific Statistical Yearbook
graduation numbers in 1990 to the graduation numbers at these age groups (17, 19, 21, 23, 25)
shows a good match for the lower middle school (the first is 1.22 times the latter), the upper
middle school (1.03), and at the university level (1.01).

22 |nthe data on laborers by education, the conpletion level “currently attending school” is not relevant, as

these persons would then not be regarded as laborers (with minor complications explained in note 43).

2 The problem for the comparison is that different persons graduate at a different age. If the number of
students enrolled at a particular education level were identical across the years (time), one could simply take the
maximum number of graduates at a particular education level from the census, regardless of exact age. But
student cohorts are likely to change in size over the years. The attempt here then isto take the age at which there
isabig jump in graduation rates compared to the age group one year younger and at the same time where the
cumulative rate of graduation is high.

24 Lower middle school and upper middie school each last three years, but the typical graduation age only
goes up by two years in each case (from 17 in the case of primary school to 19 in the case of the lower middle
school, to 21 in the case of the upper middle school). Presumably, those who go on to the next education level
tend to graduate earlier rather than later, for example, at age 14 or 15 from primary school, at age 17 from lower
middle school, and age 19 or 20 from upper middle school. (There could also be some ambiguity about some
upper middle schoolsin earlier years possibly lasting for two years only).
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The match is not good at the primary school level, presumably because afair share of
those who graduated from primary school in 1990 immediately enrolled in the lower middie
school, and thus in the census did not enter the primary school category but the lower middie
school category (as “attending school” rather than “graduated”). The match is mediocre at the
specia middle school level; the number of graduates might include a fair number of students
from adult education at higher age. The 2000 census data has no further insights, except that
the age at which a large share of students has graduated has moved back, at the primary
school to 16 (or 15), and at the lower middle school to 18 (or 17).

The good match for upper middle school, university, and possibly lower middle school
suggests that at these levels the recent Statistical Yearbook graduation data are likely to be
good predictors of graduation reported in future population censuses and surveys. Below,
Satistical Yearbook dataon enrollment, reported in the same section and in some instances
same tables as the graduation data, will be used in projections of future education levels; the
censuses do not provide enrollment data for comparison, only graduation data.

4. Education level of laborersvs. the population

The relevant labor variables in production function estimations are total laborers and their
education levels. All three censuses, and both 1% sample surveys, contain data on the age-
specific number of employed (the 1982 census only in 5-year age groups, withthe 1982
official 1% sample in 1-year age groups). Data on education levels of laborers by age,
however, are not always available. These data, laborers by age times education, are readily
available only in the 2000 census publications for the long-form sample, and from the 1987
and 1995 sample surveys. For 1982 and 1990 they need to be constructed.

For 1982 and 1990 Margaret Maurer-Fazio has kindly provided education data on
population and laborers at each age level 15 through 99 (four tables by age times education,
for the population and for laborers, in 1982 and in 1990). The source is a 1% sample provided
by the National Bureau of Statistics (NBS). The data | obtained from Margaret Maurer-Fazio
isa10% random sample of this NBS 1% sample in each of the two years, i.e., a 1% sample
(665,783 personsin 1982, and 868,916 persons in 1990).%

For a simple check on the 1%. sample data, Figure 20 through Figure 24 report the age-
and education specific employment rates in the 1%o (10% of 1%) sample of 1982, the 1%
sample of 1987, the 1%0 sample of 1990, the 1% sample of 1995, and the long-form
(approximately 9.5%) sample of 2000. The 1%. sample data show quite some variation across
age cohorts starting from about age 55 (the 1%0 sample figures are drawn through age 75, in
contrast to the 1% sample and 2000 census sample figures where the data end with the
category 65+). Otherwise, the patterns look similar across the censuses and surveys, and
appear credible throughout.

The following sections examine the data in more detail and explain how the final data on
laborers by age and education are derived.

% Therationale for the 10% random sample of the 1% sample s that the number of observationsin the

underlying 1% sample is so large that the demand on computing power to create the summary tables (education
by age for population and, separately, laborers) is high; the problem is exacerbated by technical problems with
the 1% samples.
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1982

How reliable is the 1%0 sample of 1982 data? Figure 25 compares the complete 1982
population data (from the Census 1982) to the datain the 1%. sample, with the latter, annual
data summed to match the 5-year datain the Census 1982. For each age group, the percentage
share of a particular education level according to the Census 1982 is divided by the
percentage share of the same education level in the 1%. sample. If the 1% sample were a
random sample of the population, the resulting ratio should be unity. As Figure 25 shows, the
ratio is indeed very close to unity across all age groups (note the vertical range of the figure),
except perhaps for the category university, presumably due to the relatively small number of
observations in the sample. But even at the university level, the dif ference from unity is only
afew percentage points. 2° Figure 26 conducts the same comparison by annual age, using the
1982 census official 1% sample (vs. the 1%0 sample data). The ratios for the categories
illiterate/ semi-illiterate, primary school, and lower middle school are again very close to
unity; these three categories cover 99% of the population. For the categories upper middle
school and university the match is less perfect, especially at the higher ages; for these two
categories the number of persons at each age dwindles to the lower hundreds in the census
1% sample and to the lower teens in the 1% sample.

Even if the 1982 1%0 sample were regarded as misrepresenting the shares of different
education levels in a particular age group, it should do so equally for the population and the
laborers, since the laborers are smply a sub-category of the 10% population sample of the
original NBS 1% sample. Relationships between education measures of sample-laborers (in
the 1%o. sample) vs. the sample-population (in the 1%. sample) then should aso hold for al
(census) laborers vs. the total (census) population.

What is done in the following in order to obtain education data for the 1982 economy-
wide (census) laborers, at each age level, is to take the 1%0 sample age- and education
specific characteristics of laborers relative to the population at this age (Table 5), and to apply
them to the census populationof this age. The sample characteristics consist of the number of
sample laborers at a particular education level and age relative to the number of sample
persons (population) at this age. Multiplying by the number of census persons (population) at
this particular age then yields the total number of (implicit: census) laborers at the particular
age and education level. That is the value needed for the calculation of measures of human
capital. The remainder of this section discusses an alternative procedure and further explores
the justifications for using the procedure chosen here.

A more detailed procedure which makes use of al sample data would have been to use
the sample age- and education-specific ratios of laborers to the population but census
population data by (annual) age and education are lacking, except for the 1% sample of the
1982 census. Census population data by 5-year age groups times education, however, are
available. An alternative procedure then is to regroup the 1%. sample data into 5-year data
starting from age 15-19 through 55-59 and “60 and above,” to divide the resulting labor data
(age by education) by the resulting population data (age by education), and to apply these
age- and education-specific employment rates to the (5-year) age- and education-specific

26 |n 1982, the number of observations inthe 1%. sample tends to be several thousand at each combination of

education and 5-year age group. Exceptions are the youngest and oldest age groups, and university level
education throughout (which isin the hundreds except for the 40-44 age group, where it just exceeds one
thousand); the upper middle school falls below the thousand threshold starting at age 50-54.
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population data in the 1982 census. Comparing the total number of illiterate/ semi-illiterate
laborers derived following this alternative procedure to the number obtained following the
procedure explained in the previous paragraph, the 5-year alternative procedure yields a
number that is 3.32% larger; for primary school, lower middle school, upper middle schooal,
and university, the 5-year alternative procedure yields values that are 1.14%, 0.20%, 0.40%,
and 0.09% larger. The size of these differences appears negligible. Given the advartage of
having annual age-specific 1982 data for comparisons with other censuses, the first procedure
is adopted in the following.?’

Using the share of 1%. sample laborers at a particular age and education level in the 1%o
sample population at that age, combined with the age-specific census population to obtain
economy-wide age- and education specific labor data assumes that the age- and education
specific share of laborers in the population at that age is the same in the sample as in the
census. Thisis plausible because (i) the age-specific employment rates are the same in the
sample as in the census, and (ii) the age-specific education distribution of laborersis the same
in the sample as in the census.

Ad (i), this can be shown to hold for 5-year age groupsin the census as well as for annual
age groups in the official 1% sample. Figure 27 shows the 1%. age-specific ratios of laborers
to population, in 5-year intervals and by annual age group, as well as the census 5- year age-
specific ratios and the census 1% sample annual age-specific ratios. The 1%. sample and
official census values are so close that they cannot be distinguished.

Ad (ii), laborers are a subsample of the population. If the education structure of the
sample population were the same as the education structure of the census population, one
could reasonably expect that the similitude also extends to the laborers. Figure 25, for 5-year
age groups, showed that the population education structure of census and 1%. sample are
near-identical. Theratio, at a particular age, of the education-specific share in the population
in the sample to that in the census is usually 1.00 or very close to 1.00, ranging at most
between 0.98 and 1.03, except in the university case, where the range is 0.92-1.07.

With near-identical age-specific employment rates in census and sample, and near-
identical age-specific population education distributions (and therefore in al likelihood also
laborer education distributions), the only scope for mistakes in applying sample
characteristics to the census population data arises from the possibility that employment rates,
at each age, differ between sample and population depending on education level. |.e., a
reason would have to be found why a specific age-education group in the sample should
show different work tendencies than the same age-education group in the census, when the
age category in total shows exactly the same work tendencies in the sample as in the census,
and when the education distribution at each age (at least in the population data, and thereby
presumably also in the labor data) is the same in the sample and in the census. Unless such a
reason can be found and it is plausible, the procedure used here is justified.

27 Yet another way to derive age by education labor datawould have been to simply, at each age, take the

sample share of laborers at a specific education level in all laborers and to apply this share to the official 1%
sample laborer numbers, times 100. But thisignores that the distribution of laborers across age in the official 1%
sample could be biased (the considerations at the beginning of this manuscript suggest not), or that the sample
data | obtained contain some bias in the education distribution at each age (which turns out to not be the casein
the 5-year groups, and to be unlikely given the population-based sample vs. census comparison of age-specific
education shares).
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For example, if the sample over-sampled highly educated people, this creates no biasin
the calculations. If the sample over-sampled elderly people, this also creates no bias in the
calculations. What is needed to create a bias is a reason for having employment rates at some
combination of age and education systematically differ between sample and census. This
could be the case, for example, if the sample focused on unemployed persons at certain
combinations of age and education and happened to compensate exactly with afocus on
employed persons at the same age but different education level. (The comparison of
employment rates between sample and census by age groups (item (i) above) revealed no bias.
By education, the data are not available for a comparison)

The procedure used here is further justified through the near- identical aggregate results
obtained using the alternative procedure, which ssmply assumes that whatever bias the
sample may have, it equally affects labor and population data in the sample.

The constructed data on age- and education-specific laborers for 1982 are capped at age
65 with afinal category of age “65 and above.” Thisis done to match the laborer datain the
other censuses.?® In the 1%. sample in 1982, the |aborers age 65 and above accounted for only
1.53% of all laborers. (In 1990, 1.88% of all laborers were age 65 and above; in 2000, 3.25%
of all laborersin the officia long-form sample were age 65 and above.)

1990

For 1990, two approaches to constructing economy-wide laborers by age times education
are equally plausible. Oneisto apply the age- and education specific employment rates of the
sample to the (age- and education specific) census population. The other isto, at each age,
apply the education shares of laborers in the sample to the number of laborers in the census.
The first approach has the advantage that if the sample were in any way biased, the sample
laborers and sample population are likely to be equally biased, and the bias should thus
cancel out; it has the disadvantage that the resulting age-specific (as well as total) number of
laborers does not perfectly match the number in the census. The second approach has the
advantage that the census numbers on laborers can be used (at each age, and thus aso in
total); it has the disadvantage that if the education structure of laborers at a given age in the
sample were biased, this bias is not corrected in the derivation of economy-wide laborers by
age times education

The census also provides data on total laborers by education (independent of age). The
results of the two approaches, the number of |aborers by age times education, can be
aggregated across age to yield two sets of data on total |aborers by education. Dividing, the
share of laborers in each education category in the census by the share of |aborersin each
education category following the first (second) approach yields a ratio of 0.9999 (1.0271) for
the education category illiterate and semi-illiterate persons, aratio of 1.0143 (1.0020) for
primary school, 1.0108 (0.9892) for lower middle school, 0.9993 (0.9855) for upper middie
school, 0.9961 (0.9874) for special middle school, 1.0244 (1.0093) for university-college, and
1.0352 (0.9689) for university undergraduate and graduate studies. The first approach yields
values closer to unity than in the second approach in three cases, and values further away also
in three cases; in other words, the two approaches are equivalent in terms of aggregate

2 |nthe 1%0 sample, the data go through age 99 in annual age levels. A residual category captures 171

persons in the population, of which 71 are working (laborers); these are ignored in the following. The age group
“65+” in the 1% sampleistaken to consist of those between the ages of 65 and 99 (both inclusive).
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results.?® The second approach, in comparison to the first approach, has the advantage that it
uses the actual census laborer data at each age. Overall, therefore, the second approach
appears more desirable and is used here.

The risk involved in using the second approach is that the sample age-specific education
distribution of laborers need not perfectly match the (unknown) age-specific education
distributionof laborers in the census. In the aggregate, as total across all age groups, the
education distribution of laborers in census and sample match well, as seen above.

The risk involved in the first approach not used here, is that the age- and education
specific employment rates of the sample need not be the same for the census. Figure 28
shows that the age- specific employment rates are near-identical (although perhaps not as
good asin 1982, Figure 27, but then in 1982 the census data are 1% census sample data). The
education-specific employment ratesare also rather similar, with aratio of census
employment rates to sample employment rates across the seven education categories of
1.0104, 1.0182, 1.0055, 0.9764, 0.9531, 1.0298, and 1.0536. In the population, the age-
specific education characteristics are also rather similar. Figure 29 compares the population
education shares in a particular age group from the census to the population education shares
in the same age group from the 1%. sample. Apart from one sharp outlier for the university
category at age 43, and some inconsistencies at the very youngest ages, the sample population
data match the census data well; since the sample laborer data are a subset of the population
data, the same should hold for laborers across age and education.* (The outliers/
inconsistencies are based on a very small number of persons, at the very youngest ages on
single-digit numbers of persons.)

The fact that age-specific laborer data are available in the census and can be used in the
second approach tilts the balance towards the second approach. The results again go from age
15 through age “65 and above,” with age-specific data on laborers from the census only
available for these age groups.>! Table 6 reports the 1%. sample |aborer data as well as the
employment rates for use in the first approach.

2000

The 2000 census contains data on laborers by age times educationin the long-form
sample. Data on the population in the long-form sample are also available, however, only by
age or education not by age times education Intotal, the population in the long-form sample
equals approximately 9.5% of the census population.

Economy-wide data on laborers by age times educationare obtained by augmenting the
laborer data in the long-form sample by the age-specific ratio of the census population to the
long-form sample population.

2 Interms of the sum of squared differences from unity, the value for the first approach is 95.33% of the

value of the second approach, i.e., thefirst approach hasaslightly lower value.

%0 Theoutlier at age 43 is due to adifferent transition in census and 1%. sample from alow to a higher
percentage plateau. The university sharesin the census at ages 42, 43, and 44 are 0.41, 0.71, and 1.16; in the 1%o
samplethey are 0.42, 0.41, and 1.10.

31 The sample data again go through age 99 (with 7 persons age 99). Thereis no residual category.
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1987 and 1995

In the absence of any economy-wide data, the characteristics of the 1% sample survey
data cannot be directly combined with other data to obtain implicit economy-wide/
nationwide laborer data. Furthermore, as seen above, the 1987 and 1995 1% sample
over/under-sample certain age groups.

The procedure adopted here is to obtain the number of economy-wide laborers at each age
viainterpolation from the censuses (explained further below). At each age, the number of
total laborersisthen allocated to the individual education categories using the sample
distributions (same procedure as in 1990). An alternative would have been to make use of the
sample characteristics of laborers vs. population, and to apply these to nationwide population
data, but the nationwide population data would also have to be interpolated from the censuses.

One would expect the education shares of a specific age group to gradually change over
time, as the cohort ages Figure 30, for the share of illiterate and semi-illiterate laborers (in all
laborers of a given age), shows this succession The horizontal axis shows the age in 2000,
independent of the date of the census or survey. Taking the age group 45 in 2000 as example,
of all laborers age 27 in 1982 (45 in 2000), 21.79% were illiterate or semi-illiterate. By 1987,
of all laborers age 32 in 1987 (27 in 1982, 45 in 2000), 20.00% were illiterate or semi-
illiterate (which suggests that illiterate and semi-illiterate persons at this particular age are
gradually withdrawing from the labor force or undergoing adult education). By 1990, of all
laborers age 35 in 1990, 14.13% were illiterate; by 1995, of al laborers age 40 in 1995,
12.90% were illiterate; and by 2000, of all laborers age 45 in 2000, 8.52% were illiterate.

Figure 31 through For notes and sources see Figure 30.
Figure 34 proceed similarly with the other education levels (primary school, lower middie
school, upper middle school, and university). The succession is rather smooth throughout.
The succession is not always perfectly smooth, but usually works acceptably well to justify
the use of the 1987 and 1995 sample survey education structure of |aborers.>?

5. Total Employment
Census employment definitions

Across the three censuses and two 1% sample surveys, the category laborers (zai ye
renkou) covers persons age 15 and above. In 1982 and 1990, laborers comprise two groups of
person, (i) those with afixed occupation (Qudingxing zhiye), except those who are on leave
for further, tertiary level education,*® and (i) those without a fixed occupation. Those without
afixed occupation are defined as persons who on 30 June 1982/1990 held atemporary job
and had worked on a cumulative 16 days or more in June 1982/1990. (Census 1982, p. 607,
Census 1990, Val. 4, p. 515) The 1987 1% sample survey data do not come with detailed
definitions but presumably the category of laborers (in 1987 also zai ye renkou) is defined as
in the 1982 and 1990 censuses.

32 For example, the 1995 shares of university educated laborersin the age groups 55 and higher (in 2000)

seem to be too high, but at these age levels the numbers of laborers are relatively small.
33 Retirees who still worked in the month before the census and drew a salary were to be counted as laborers.
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In 2000, laborers comprise those persons who worked for monetary or non- monetary
compensation (including profit and family gain) for at least one hour in the week preceding
the census (25 through 31 October 2000); the same definition holds for the 1995 1% sample
survey.** In 2000, the labor question is only asked in the long form of the census, and, thus,
was only answered by about 9.5% of the population. (Census 2000, Val. 3, p. 1899) In the
published data, laborers starting in 2000 (not yet in 1995) are no longer explicitly labeled
“laborers’ (zai ye renkou); they are now the “population” in the various economic sectors, or
“employed persons’ (jiuye renkou).

The new definition of employment since 1995/2000 corresponds to international
practice.® Unfortunately, the switch in definition is likely to create time inconsistencies in
the Chinese employment series.

Satistical Yearbook employment data

An alternative source of economy-wide labor data is the Satistical Yearbook. The
Satistical Yearbook traditionally reports employment according to sector, labeled “social
laborers’ (shehui laodongzhe) prior to 1993, and labeled “employed” since 1993, with the
Chinese term congye renyuan in 1993-00, and the term jiuye renyuan since 2001. The switch
in the Chinese term in 2001 also comes with a dight redefinition of who is included: the staff
and worker category in 2001 turns into an “onpost” (zaigang) staff and worker category, i.e.,
now only counts those staff and workers actually working rather than those listed as staff and
workers of awork unit. In practice, the re-definition appears to have been implemented
aready starting 1998, under the old definition and previous Chinese term of congye
renyuan.®

The sectoral data in the Statistical Yearbook presumably reflect data collected through the
traditional reporting system. The introductory passage to the employment section in the
Satistical Yearbook (for example, 2004, p. 117) mentions that the employment data are based
on the “labor statistics report form system” covering al units with independent accounting
system, the “population change sample surveys,” and the “township/village social and

34 Inthe 2000 census, the work is further qualified as (undefined) “social labor” (shehui laodongli).
Compensation can bein cash or in kind. The Survey 1995, pp. 646ff., providesinstructions on how to handle a
list of special cases.
% seethe* Resolution concerning statistics of the economically active population, employnent,
unemployment and underemployment, adopted by the Thirteenth International Conference of Labour
Statisticians (October 1982),” at http://www.ilo.org/public/english/bureau/stat/downl oad/res/ecacpop.pdf, item 9,
as kindly pointed out to me by Sara Elder of the ILO Key Indicators of the Labour Market Team on 26 April
2005. Item 9 distinguishes between paid employment (for wage or salary, in cash or in kind) and self-
employment (for profit or family gain, in cash or in kind), and requires “some work” within a specified brief
period of either one week or one day, for operational purposes defined as work for at least one hour. China's
census 2000 (and 1995 1% sample) definition of labor matches the definition in this resolution. The U.S. uses
the same criterion of one hour of work for compensation in the previous week. For the U.S. and China's
definition of employment see, for example, the International Labor Organization website
ghttp://Iaborsta_iIo.org/applv8/data/ssm3/e/US.html vS. .../CN.html).

®  Theterm “enrployees” by definition covers: staff and workers (in the definition, since 2000, on-post staff
and workers only), re-employed retirees, private entrepreneurs, the self-employed (getihu), employeesin private
and individual-owned (getihu) enterprises, employees of township (and village) enterprises, village |aborers, and
other laborers (including teachersin unofficial schools, religious workers, and military personnel). See, for
example, Statistical Yearbook 2001, p. 152, 2002, p. 170. On the re-definition in the data since 1998 also see
Carsten Holz and Yi-min Lin (2001, p. 52), or a brief note in the Satistical Yearbook 1999, p. 140.
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economic surveys,” without further specifying which reported data were collected using
which method; the sectoral data are likely to rely primarily, if not completely, on the report
form system.

Prior to 1990, the employment sum across sectors equals the reported total employment in
the same table inthe Satistical Yearbook; for the years since 1990, in the Statistical
Yearbook editions starting 1997, it does not. In the Satistical Yearbook 1997 through 2001,
the sum across sectors for the years 1990 through the most recent year is adjusted upward to
obtain the total reported in the same table (creating an implicit residual). This adjustment is
done in accordance with the 1990 popul ation census data (and presumably also in accordance
with the annual population change sample survey data).®” The Satistical Yearbook 2002
revises al of these total employment data since 1990 (the previously published sectoral data
are not revised); the introductory passages to the employment section in the Statistical
Yearbook 2003 and 2004 explicitly say that the employment data since 1990 are “adjusted
according to the 5™ population census [of 2000]” (Statistical Yearbook 2004, p. 117). (See
Table7.)

This means that the Satistical Yearbook series contains two total employment series since
1990. One is the sum across sectors, explicitly reported through, at the latest, 1995, in a
tabulation that ends with the 2002 data; the other is the adjusted total. The adjusted total
comes in two variations, as published for the years since 1990 in the Satistical Yearbook
1997 through 2001, and as published in the Satistical Yearbook since then. Figure 35 shows
the differences. The adjusted total value for 1990 and the years thereafter is significantly
above the sum across sectors. The sum across sectors, furthermore, shows a discontinuity in
1998; this presumably reflects the de facto redefinition in 1998 (rather than, as the formal
definitions suggest, in 2001) to only include those laborers on their post, i.e., to exclude those
laborers laid off but still associated with a work unit. All Statistical Yearbook employment
values are end-year values.*®

The most recent, adjusted total employment value in the Statistical Yearbook for end-
1990 almost coincides with the mid-1990 census value (647.49m vs. 647.24, or 650.44m
including military), and for end-1995 almost coincides with the 1 Nov. 1995 survey value
(680.65m vs. 680.03m, the latter presumably excluding military).3® In 2000, the Satistical
Yearbook value is larger than the census value (a for 1 Nov. linearly interpolated Statistical
Yearbook value of 719.70m vs. a census value of 703.83m, or of 706.33 including military).
It is not clear what the reason for the discrepancies in the different years is*°

37 TheLabor Yearbook 1999, p. 8, explicitly states—in anote to atable carrying the same data asin the

Satistical Yearbook—that the data are cal culated according to the 1990 population census.

% One further complication is the age aspect in the definition of laborers. Liu Chengxiang et al., 2000, p. 70,
in abook explaining the variables used in the Statistical Yearbook, define employment as the Statistical
Yearbook does (see note 36), but then follow this definition with a statement on what this “concretely” (juti)
means in population surveys (not further specified): laborers include those age 16 and above with the capability
to work, who have worked at |least one hour in the survey week for compensation or profit, or who are currently
not working because they are studying or on vacation but who have awork unit or work place. In contrast, the
age limit in the censuses and in the 1987 and 1995 surveysis 15. Presumably, the employment datain the
Statistical Yearbook also cover all laborers age 15 and above, and the annual 0.1% survey datathat Liu
Chengxiang et al. presumably refer to, if used, are adjusted.

39 The Statistical Yearbook employment data comprise military personnel. (Liu Chengxiang et al., 2000, p. 70)
0" Intheyears prior to 1998, the Satistical Yearbook employment data possible include asmall number of
persons who are officially part of an urban work unit but are no longer “on their post;” in the years since 1998,
those not on their post are not included in the employment data (compare Statistical Yearbook data with thosein
individual volumes of the Labor Yearbook). The Statistical Yearbook economy -wide employment data used
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Military

All three censuses list military personnel separately (4,238,210 in 1982, 3,199,100 in
1990, and 2,498,600 in 2000). Military personnel refers to military employment only; family
members of military personnel, for example, are included in the regular census data. Military
personnel are not part of any of the published census tables such as the published population
or |aborer data.**

Total numbers of military personnel are available in al three censuses publications with a
breakdown by age. In 1982, the breakdown is into “below age 20" and then five-year age
groups starting with age 20. In 1990 and 2000, the breakdown is by annual age except for the
first and last groups, which are “below 18,” and “60 and above.” Education data are also
available, but only in the aggregate, for the total of all military personnel, in each of the three
censuses.*? Since the military is supposedly included in GDP (as part of government),
military personnel needs to be included in labor.

The 1987 and 1995 sample survey data do not come with separate military data. The
instructions on the 1995 sample survey state explicitly that the military personnel data are to
be collected by the military and to be passed on to the national 1% sample survey joint
meeting (lianxi huiyi). They are to publicized “lumped into” the national data (yu quanguo
shuju yibing gongbu). (Survey 1995, p. 633) Presumably the military personnel data are
complete data rather than 1% sample survey data. My interpretation is that these complete
data are included in the official estimate of the nationwide total population which is based on
the 1% sample survey, and are otherwise not published. It does not seem plausible that the

here match the total employment datain atable listing laborers by ownership form. For the urban sector,
laborersin state-owned units, collective-owned units, and “other” units (joint cooperatives, joint enterprises,
limited liability companies, shareholding companies, overseas Chinese and foreign-funded enterprises, and
“others,” but not including private enterprises and the self-employed) can be divided into formal laborers
(zhigong), which typically coversthe vast magjority (more than 95%), and “ other” laborers. The formal |aborers,
in turn, can be divided into those on their post and those not on their post. The issue of not being on one’spost is
likely to have become relevant only in the early to mid-1990s, thus affecting no more than the years since
perhaps 1994, up through 1997; a correction is not needed if those not on their post in these years actually
became self -employed (and were not counted in the category self-employed, perhaps because of their special
status). For 1996, data on those laid off from their post are available; their number is equivalent to 1.29% of

total employment in China, but having been laid off does not mean that these persons had no employment (or
had not retired), so that the true share of those not on their post and not employed in another category is possibly
significantly smaller. No correction is attempted here to take into account those possibly counted as employed
but de facto unemployed. (I learnt about the issue of laborers who are not on their post prior to 1998 being
included in the total from Tsui Kai-yuen.)

The fact that the Statistical Yearbook total in 2000 well exceeds the census value also suggests that the
Satistical Yearbook valueisunlikely to cover only laborers at age 16 and above, rather than 15 and above, as
the census does (see discussion in note 38).

The Census 2000, Val. 3, p. 1, makes this explicit: “this material [these 3 books with data on the 2000
census] does not include the 2.50m personsin the Chinese People’'s Liberation Army.” Thethird volume, at the
very end, in an appendix, has two pages with data on military personnel. The previous two censuses have similar
brief tables at the end, but do not come with an explicit statement that military personnel are not included in the
other tables. Given the same practice in the 1982 and 1990 censuses of listing the military personnel separately
in an appendix at the end, asin the 2000 census, | assume the published population and laborer data in the 1982
and 1990 censuses also exclude military personnel, asin 2000.

42 Military personnel are vastly higher educated than non-military laborers, as a comparison of military
personnel qualifications and that of an artificial aggregation of laborers with same age distribution (asthe
military) shows.
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NBS takes a 1% sample of the complete military personnel data and then adds these military
personnel to the laborer and population tables in which it reports the 1% sample survey data.
First, it does not mix military personnel data with non military data in the published data
from the censuses. Second, in the published census data on military personnel, education data
are only reported for the total of all military personnel, not by age; it appears far-fetched for
the NBS to have military personnel datain 1987 and 1995 by age times education, to create a
1% sample of these data, and to then add the sample into the population and |aborer tables by
age and education.

The number of military personnel and the education level of military personnel in the
years other than the census years can be obtained by assuming geometric growth between the
censuses, both in the number of military personnel, and in the relative education shares.
Military personnel values can thus be obtained separately from nonmilitary laborers.

Final employment data

Which data provide the best approximation of the actual total number of laborers? The
economic sector data are likely to be too restrictive if they are based on report forms. The fact
that the time series on sectoral data ends in 2002 may also signal that it has severe
shortcomings. For the years since 1991, then, the best guess is probably the revised total
employment data in the Satistical Yearbook. Unfortunately, these data do not come with a
clear definition and it can only be hoped that they are defined by the NBS, internally, in
consistent fashion. It is not clear how the revised series handles the changes in the definition
of laborers between the 1990 and 2000 censuses, including the switch in definition to a one-
hour work minimum in the week prior to the 1995 1% sample survey and the 2000 census.

Thetotal employment data can be turned into midyear values by taking the arithmetic
mean of previous year end-year and current year end-year values starting with the 1991
value (using 1990 and 1991 employment data from the Statistical Yearbook).

Prior to 1991, the cornerstones are the 1982 and 1990 census values; these values are
identically defined, although slightly differently from the 2000 census. In 1990, the end-year
1990 total employment value in the Satistical Yearbook of 647.49m compares to a mid- year
census value, including military, of 650.44m. Given that employment in Chinais growing
over time, the Satistical Yearbook value should be slightly higher, or the census value
dightly lower, for a smooth transition. Lacking a plausible method to bridge the changein
definition, the 1990 (small) statistical break is accepted in the following. One could have
adjusted the 1990 census value aong with the 1983-1989 values (as explained below), to link
up better to the years after 1990, but then the 1990 aggregate labor data no longer match with
the detailed education and age data in the 1990 census. Since these detailed census data are a
cornerstone in deriving education values for other years, it is important to retain the 1990
value of total laborers from the census. A choice could also have been made to revise the data
of 1991 or of several years after 1990, but this would only distribute the problem to other
years.

For the years 1983-89, the annual employment values are obtained through interpolation,
each year gaining the same share of the gap between 1982 and 1990 as the sum-across-sector
employment does. This procedure appears acceptable in that the 1982 census number of
laborersis 1.1433 times the sum-across-sectors value, and in 1990 an almost identical 1.1464
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times. The 1987 1% sample survey value, on the other hand, augmented by a multiplication
factor to take into account that the sample population is supposedly equal to 0.999% of the
actual population, and augmented by a linearly interpolated military personnel vaue, would
have been equal to 1.1154 times the sum-across-sector value (2.62% lower than the
interpolated value). For the years 1978-81 the backward growth rates in the sum-across-
sector employment are applied to the 1982 census value.

The only known reason for the statistical break in 1990 is the change in the coverage of
laborers. While one might expect that the switch to counting everybody who worked for
compensation for one hour or more in the week prior to the census/survey date to increase the
employment number, the close match between the 1990 midyear census value and the 1990
end-year total employment value at atime of rising employment suggests that the statistical
break in fact implies a reduction in the number of laborers counted. No matter what exact
(unknown) change in definition happened in 1990, the one-hour new limit may have little
practical impact. In the 1995 1% sample survey, only 0.0308% of all those counted as
laborers worked 1-8 hours in the week before the survey, avery small share. Of all laborers,
0.24% worked 9-16 hours, 1.16% 17-24 hours, 2.65% 25-32 hours, 53.06% 33-40 hours,
8.56% 41-48 hours, and 34.31% more than 48 hours. Using mid-interva values and 48 hours
for the last category, yields an average work week of 40.67 hours.** Such data are not
available for other years.**

6. Derivation of theyear-, age-, and education-specific number of laborers 1978-03

To derive the year-specific, age-specific, and educationspecific number of laborers
requires two steps. The first step isto, based on the final employment data, create age-
specific labor data including military for all years. Thisis done first for the census years,
which are subsequently linked to derive age-specific labor data (including military) for al
other year by aging certain age cohorts and interpolating other age cohorts.

The second step is to break the yearly age-specific number of laborers down by education
level. Thisrequires first that military personnel istaken out of the year-specific, age-specific
labor data because data on military personnel by age times educationare not available, only
by education or by age.*® For non-census years, the number of military personnel and their

3 For the absol ute data see Population Statistical Yearbook 1999, pp. 84f. The Survey 1995, pp. 646f.,
provides details on who isto be counted as laborer; it also lists a default work time of 40 hoursin avariety of
special circumstances: sickness/ machinery breakdown that temporarily prevents work, temporarily not working
during ajob switch (left previous job, not yet assumed new job), seasonal labor not working at the time of the
survey, and temporary leave from work for studies (Iess than one semester). The average reported hours, thus,
appear biased upward. On the other hand, those persons who are on leave from work to study for more than one
semester, by definition, work O hours.
4 For later years the Labor Yearbook 2004, p. 110, for the urban sector only, has some work hour data. In as
far as average weekly work hoursin agriculture in 1995 were 41.2 hours, not much above the economy -wide
average of 40.7 hours, alimited comparison might be possible. Thus, the Labor Yearbook 2004 reports average
weekly work hoursin the urban sector for Oct. 2001 of 44.9 hours, for Nov. 2002 of 45.2 hours, and for Nov. 03
of 45.4 hours. Thisisin stark contrast to the reduction in weekly work hours of staff and workers to 40 through
government regulation in the mid-1990s. But not all urban laborers are “staff and workers,” and the default
assumption of 40 hours, at least practiced in the 1995 survey, for anumber of special categories may be too high.
It may seem that total military personnel could simply have been subtracted from final employment datain
thefirst step to facilitate the calculations. However, the age distribution of military personnel is different from
that of other laborers, which implies that the interpolation of laborersin the first step, if not taking into
consideration military personnel, is biased due to the omitted entry and exit of military personnel in/from the

L abor-quantity-quality-1978-2025-16May05.doc 23



distribution across age groups needs to be interpolated (using the average annual geometric
growth rates between censuses). After subtracting, in each year, age-specific military
personnel from the age-specific numbers of laborers, the remaining numbers of laborers are
broken down, in each year at each age, into the different education categories. In order to
obtain the age-specific numbers of laborersin 1982, 1987, 1990, 1995 and 2000, the census
and 1% sample survey age-specific proportions are applied. For other years, the age-specific
proportions are interpolated from the proportions of these five years, and then applied to the
year- and age-specific numbers of laborers of the other years. The result is the year-specific,
age-specific, and education-specific number of laborers (excluding military).

In addition, when interested in economy-wide labor qualification, a further step isto
aggregate the year-, age-, and educationspecific numbers of laborers across age, and to add
in the military personnel with their aggregate education structure (interpolated for non-census
years).

Sep 1: Derivation of age-specific number of laborers (including military personnel)

Age-specific numbers of laborers are available from the 1982, 1990, and 2000 censuses.
Age-specific numbers of laborers are also available from the 1987 and 1995 1% sample
surveys, but these surveys, as observed above, may over-/under-sample certain age groups,
these data, therefore are not used in the derivation of the age-specific numbers of |aborers.
All data from the 2000 census (and when used below, from the 1995 1% sample survey) are
adjusted to 1 July 2000, so that all datain the following are midyear data.

In order to obtain the economy-wide numbers of census laborers, military personnel need
to be added at each age. The 1990 and 2000 census provide annual age-specific numbers of
military personnel.*® The age group “below 18,” in 1990 (2000) equivalent to approximately
10% (5%) of the age group 18, is assumed to be age 17 in total; the age group “60 and
above,” in 1990 (2000) accounting for 1.98% (0.08%) of total military personnel, is split
evenly among ages 60 through 64. The 1982 census provides age-specific number of military
personnel only in 5-year age groups. The age group “below 20 is split into the age groups 17,
18, and 19 following the proportions in the 1990 census, the age groups 20-24, 25-29 etc. are
each split among the five individual (one-year) age groups they cover according to the 1990
proportions of the five individua age groups.

The final employment data (including military), for al years 1978 through 2003, were
derived above. In 1990, fina employment equalstotal laborers in the census (including
military). In 1982 and 2000 (when only sample data on laborers are available from the
censuses and when economy-wide age-specific |aborer data are obtained through the
procedures explained above), the sum of constructed economy-wide laborers across age
groups is compared to the final number of laborers, and each age group is adjusted
proportionally for the two to match. (In 1982, the sum of constructed age-specific laborer
data including military personnel is 1.55% larger than the final number of laborers, in 2000 it
15 0.40% smaller.)

number of laborers. Military personnel is also vastly better educated than an artificial laborer aggregate with the
same age characteristics.

46 The military personnel datain the 2000 census are of 1 November, whereas those in the 1982 and 1990
censuses are of 1 July. It is assumed the total number of the military personnel on 1 November 2000 is the same
as the (unknown) number on 1 July, and that the age and education structure are also the same.
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In order to derive age-specific laborer data for all other years, the just derived 1982, 1990,
and 2000 census data (including military personnel) are linked. How they are linked depends
on the age group. The individual age groups 19-56 in 1982 are aged by cohort through 1983,
1984, ... 1989. Thisis done by applying the average annual geometric growth rate implicit in
a comparison of the age group X in 1982 with the age group X+8 in 1990; the result is the
age-specific number of laborersin 1983 for those in age groups 20-57, in 1984 for thosein
the age groups 21-58, etc. The same procedure is applied to the individual age groups 19-54
in 1990 (now with X+10 in 2000) to obtain the age-specific number of laborersin 1991
through 1999; this procedure is also continued for 2001-03, using the 2000/1990 average
annual geometric cohort-specific growth rate. For 1978-1981, the 1990/1982 average annual
geometric cohort-specific growth rates are applied backwards.

For the young and the old, special aging procedures are needed. For the age groups 15-19,
the cohort-specific aging procedure is not appropriate because of drastically changing
employment rates between age 15 and 19 within one year—rather than gradually, for
example between age 15 in 1982 and age 23 in 1990. Above age 19, employment rates do not
change much. The age cohort 15 turns into age 25 ten years later, therefore data on the
originally even younger age groups for example those who turn age 15 through 23 after nine
years (and who are age 6 through 14 in the origina year), are a'so needed. Thisis best done
backwards.

Starting with the census 1990, the numbers of laborers in the age groups 15 through 25 in
1989 are obtained by adjusting for different age- and year-specific employment rates and
different age- and year-specific death rates. The death rate is defined as the number of deaths
at aparticular age in the 12 months before the census, divided by the number of persons
(population) at the same age at the time of the census (the survivors).*” Age-specific
employment rates and death rates can be calculated from the three censuses for 1982, 1990,
and 2000.“® For all other years, employment and death rates are obtained by using geometric
growth rates between age group X in 1982 and age group X in 1990, and similarly between
age group X in 1990 and age group X in 2000 (i.e., these rates are not cohort-specific but
age-specific); 2001-3 rates are assumed to change annually as those between 1990 and 2000,
and 1978-81 rates as those between 1982 and 1990. Obviously, employment rates and death
rates at a given age do not change much over time (but they do change).

For example, the number of |aborers age 16 in 1989 is obtained by multiplying the
number of laborers age 17 in 1990 by the employment rate of 16-year oldsin 1989, dividing
by the employment rate of 17-year oldsin 1990, and by multiplying with ‘ one plus the death
rate of 17-year oldsin 1990.’

These backward calculations are applied to the young in 1990 for who the cohort-specific
aging process is not applicable (to age groups 16-26 in 1990), for all years 1989 back to 1983,
and similarly to al young in 2000 (age groups 15-28 in 2000), for all years 1999 back to

47 The death rates, thus, are derived based on population rather than |laborer data. Death rates of the population

and the subgroup of laborers need not be identical if persons who are more likely to die, perhaps because they
areill, arelesslikely to work; on the other hand, the death rate among laborers could be higher than in the
population due to work accidents.

8" The 1 July 1982 census data come with death data of the calendar year 1981. Age-specific deaths for the 12
months prior to 1 July 1982 are obtained by taking the arithmetic average of the corresponding two age groups
in1981.
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1991. It isfurther applied to the age groups 15-19 in each of the years 1978-81. For 2001
through 2003, the procedure is applied forward for the age groups 15-27 in 2000; the new age
15 cohorts in 2001, 2002, and 2003 are obtained by assuming their laborer size to be in the
same proportion to their population size in 2000 as is the case for the 15-year olds in 2000,
less dgmhs in the following years, and considering the year- and age-specific employment
rates.

For the oldest age groups, a similar procedure is needed, since, for example, the 58-year
olds in 1982 do not have a comparable age group in the 1990 census. Thus, the individual age
groups 57 through 63 in 1982 turn into the 1983 age groups 58 through 64 by taking into
consideration the age- and year-specific employment rates and death rates. For example, to
obtain the number of laborers age 58 in 1983, the age group 57 in 1982 is divided by the
employment rate of the age group 57 in 1982 and multiplied by the employment rate of the
age group 58 in 1983, and then divided by ‘ one plus the death rate of 58-year olds in 1983.
The same procedure is used for the years between 1990 and 2000.

A further complication is that the age group “65 and above” is a cumulative age group;
the age group 57 in 1982, aged through 1990, does not match the cumulative “65 and above”
category in 1990. Therefore, the age group “65 and above” across all years is obtained
differently. The average annual geometric growth rate of the age group “65 and above”
between 1982 and 1990 is applied to the 1982 value in order to obtain the 1983 value, €tc. |.e.,
cohorts which are 8 years apart (while the age-level remains constant) are directly linked. The
same procedure is used for the years between 1990 and 2000, with the average annual growth
rate also applied to the years 2001-03.

In the years 1978-81, both the age group “65 and above” and 64 need to be constructed
using average annual age-specific (rather than cohort-specific) growth rates of the period
1982 through 1990. The age group 64 aso follows this procedure since it cannot be
reconstructed, for example in 1981, from the age group “65 and above” in 1982. In 1981, the
age groups 56-63 are reconstructed from the age groups 57-64 in 1982, backwards, by
correcting for the different employment rates and including those who died between mid- year
1981 and mid-year 1982 at the corresponding 1982 age. In 1980, the age groups 55-63 are
reconstructed etc.

The resulting age- and year-specific data on laborers do not necessarily add up in each
year to the final employment data. The final (annual) employment data are up to one percent
different fromthan the sum of age-and year-specific data, except in 1978 through 1980, when
the difference is between one and two percent. The discrepancy is resolved by multiplying all
age groups in a particular year with one and the same factor that makes the sum across age
groups equal to the final employment value.

Step 2: Derivation of age- and education-specific numbers of laborers (excluding military
personnel)

In the second step, the age-specific data on laborers for al years are broken down into the
educational categories illiterate/ semi-illiterate, primary school, lower middle school, upper

49" The age-specific, year-specific death rates of 2001-2003 are interpolated using the age-specific average

annual geometric growth rates between 1990 and 2000.
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middle school (including special middle school), university-college, university-undergraduate
studies, and university-graduate studies. Starting point is the education data by age from the
three censuses and two 1% sample surveys. Since these data do not cover military personnel,
afirst step isto subtract the age-specific military personnel from the final age-specific laborer
data in each year.

With age-specific military personnel data only available for 1982 (with the manipulations
described above to obtain datain annual age categories), 1990 and 2000, age-specific military
personnel datafor other years are obtained using age-specific average annual geometric
growth rates derived from the periods 1982-1990 and 1990-2000 to apply to the years within
these two periods, as well asto 1978-81 and 2001-03. (Since, in each year apart from 1982,
1990, and 2000, the sum across age categories need not equal the interpolated total, each age
category’s value is dightly adjusted by one and the same year-specific factor to make the sum
across age categories equal to the total.) The age-specific military personnel data in each year
are then subtracted from the fina age-specific laborer datain each year to yield age-specific
data on laborers, excluding military personnel, in each year.

The age-specific education shares for laborers in the years 1982, 1987, 1990, 1995, and
2000 were calculated or constructed above. For al other years, the age-specific education
shares are interpolated using the average annual geometric growth rates between age levelsin
any two adjacent censuses/surveys (with the first period’s and last period’ s growth rates also
applied to the years before 1982 and after 2000).>°

In each year, these age-specific education shares for laborers can be applied to the age-
specific number of laborers in order to obtain the age- and education-specific number of
laborers. The year-specific final employment number, less military personnel, need not
necessarily equal the year-specific sum of laborers across age and education; a small
adjustment needs to be made to the number of laborers at each age-education combination
using that year-specific factor which makes the sum of laborers across age and education
equal to the final employment number less military personne.>!

Additional step: Aggregation of year-specific, age-specific, and education specific number of
laborers by age, and inclusion of military personnel

For the purpose of obtaining aggregate human capital measures, the number of laborers
need to be aggregated across age or education. To reflect the total of all laborers, military
personnel can be added to the aggregate data on laborers. For the military personnel, a
breakdown of the total by education is available in all three censuses. Vaues for other years
can be interpolated using average annual education specific geometric growth rates.>?

%0 Cohort-specific average annual geometric growth rates could have been used, again raising questions, now

in each education category, on how to handle the youngest and oldest age groups. A further issueisthat cohort-
specific growth rates would reflect changes in educational distribution aswell as movesin and out of the
military, i.e., would have no clear-cut meaning. With data on five benchmark years available, the best procedure
now seemed to be interpolation between specific age levels.

1 Theadjustment is always below two percent except in some of the years before 1982 and after 2000.

2 The sum across education categoriesin each year other than the census years need not perfectly equal the
interpolated total; asmall correction factor is needed, applied equally to each education category in agiven year.
In the 1982 census, the highest education category istertiary level education; this category is split into the three
different categories of tertiary level education (university-college, university-undergraduate studies, university-
graduate studies) using the 1990 proportions.
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Table 8 for 1978-90 and Table 9 for 1990-2003 report summary labor and human capital
measures on all laborers, excluding or including military personnel. For example, the average
number of years of schooling of the total of all laborers fell in the early reform years from
5.83 years or 5.87 years (excluding or including military personnel) in 1978 beforerising
gradually to 8.37 or 8.38 years in 2003. This calculation attributes O years of schooling to the
illiterate and semi-illiterate laborers, 6 years to those with primary school education, 9 years
to those with lower middle school education, 12 years to those with upper middle school (or
special middle school) education, and 15/16/19 years to those with a university — college/
university — undergraduate/ university — graduate education.

The share of laborers with atertiary level education rose from 0.83% in 1978 t0 5.94% in
2003 if military personnel are excluded, and from 0.85% to 6.07% if military personnel are
included. Although military personnel are vastly higher educated than other laborers, their
numbers are so small in comparison that they make little difference overall. The share of
laborers age 25-40 (excluding military personnel) rose from 37.75% in 1978 to 45.68% in
2003. The average age of laborers (excluding military personnel) rose from 32.18 yearsin
1978 to 37.71 yearsin 2003.%3

Between 1960 and 1978, in some parts of China, primary and middle school education
each lasted only for five years (rather than six). During the Cultural Revolution, furthermore,
school degrees may have become inflated either because the duration of schooling was
further reduced or because the content/ quality of schooling deteriorated. In as far as the
education level of older age cohorts is exaggerated in comparison to the younger age cohorts,
due to shorter periods of schooling at individual education levels in the pre-reform period or
due to education inflation in the Cultural Revolution, growth in human capital over timeis
underestimated. Similarly, in as far as the quality of schooling rises over time, growth in
human capital over time is underestimated. The rise in average years of schooling from 5.83
yearsin 1978 to 8.37 yearsin 2003, arise of 43.57%, could well be an underestimate of the
increase in the average education level of, very subjectively, perhaps 60-80%.

7. Derivation of theyear-, age-, and education-specific number of laborers 2000-25

The derivation of the year-, age-, and education-specific numbers of laborersin the years
2001-25 is achieved in three steps. First, the age-specific population is derived for al years.
Second, the age-specific education characteristics of the population (in each year) are derived.
Third, age-, education, and year-specific employment rates are applied to the population data.

In contrast to the years 1978-2003, population rather than laborer data serve as basic
building block. The starting point is popul ation data because data on future laborers at the
younger ages cannot be derived through any aging procedure but need to be constructed anew
(age groups 15-40 in 2025). The population age 0-15 in 2000, on which data are available,
turns into potential laborers, age 25-40, in 2025.

%3 The average age of the age group 65+ is taken to be 69 years. The 1%, sample data of 1982 and 1990 have

data on laborers through age 99; the average age of those age 65 or above in 1982 was 68.71 years, and in 1990
68.97 years.
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Population by age, 2001-25

Deriving the future age-specific population is complicated by the fact that births are
routinely underreported. The number of youngest persons in the year 2000 benchmark
population, thus, needs to be adjusted upward.

This adjustment is done by comparing the 1990 population with the 2000 population,
shifting each age cohort (age X) in 1990 through to 2000 (then age X+10) using year- and
age-specific death rates. (The year- and age-specific death rates are based on the 1990 and the
2000 age-specific death rates with age-specific interpolations for the years 1991-99 using the
average annua geometric growth rates in the age-specific death rates between 1990 and
2000.) After taking into consideration death rates, the cohorts age 0-7 in 1990 grow
significantly between the 1990 census and the 2000 census, by 12.68%, 7.90%, 4.73%,
4.59%, 4.60%, 2.60%, 6.73%, and 4.92% (also see Figure 4, which does not incorporate
death rates).>* Assuming that the 2000 population census data exhibit exactly the same
downward bias at ages 0-7 as the 1990 population census data do, the 2000 population census
data for the age groups 0-7 are adjusted upwards by these percentages. The result is an
adjusted year 2000 benchmark population to be used in the forecasts of the age-specific
population

A second complication is that military personnel enters and exits the population data over
time (military personnel data in the 2000 census are not included in the population data).
Consequently, the year 2000 military personnel data, by age, are included with the 2000
population for the purpose of constructing post-2000 population data by age (including
military personnel). Once the populations of the years 2001-25, by age and including military
personnel, have been constructed, the military needs to again be excluded since all age times
education information available excludes military personnel. It is assumed that the size and
age structure of the military in the future is identical to that in 2000, and the 2000 military
perso5r;nel, by age, are then subtracted from the constructed ‘ population plus military’ in each
year.

The 2000 benchmark population is aged year for year using the age-specific death rates of
2000.%° For example, the death rate of the age group X in 2000 is applied to the age group X-
1in 2000 to derive the population age X in 2001, to the age groups X-1 in 2001 to derive the
population age X in 2002, etc. No adjustments to the year 2000 death rates are made; death
rates between 1990 and 2000 fell across almost all age groups But if death rates were to
continue to fall at the rate at which they did between 1990 and 2000, they would, for some
age groups, quickly approach zero. Environmental pollution, deteriorating health care, and an
increasing number of work accidents could in the future counterbal ance the downward trend

> The 1990 age 9 cohort also grows by 5.02%, but the age 8 cohort does not; neither do the cohorts at the

ages above 9. The year 2000 number of persons age 9 is not corrected below.

% Not correcting for entry into/ exit from the military would imply that the 2000 age 18-21 cohorts, which
provided half of al military personnel, remain of too small asizein the population/ laborersin future years
(when military personnel |eaves the military to join the population/ laborers). In practice, given the small size of
the military personnel, the difference in final resultsis so small that ignoring entry into and exit from the
military make no significant difference in the final results on human capital measures.

6 The death rates used to age those in the age groups 0-7 each year may slightly overestimate the true death
rate since the denominator in the cal culation of the death rate is the unadjusted number of persons surviving at
the specific age, rather than the adjusted number (which would take into account those persons whose birth was
not reported). It isalso unclear if deaths among those whose birth was not recorded are included in the census
data. No correction was attempted.
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in death rates. Ageing the 2000 benchmark population raises no further complications except
that each year a new cohort is born; the number of births (age 0 on 1 July each year) is
constructed using the 2000 ratio of newly born persons to the population age 20-40. It is
assumed that this ratio is constant over time.”’

Age-specific education characteristics

One possible approach to obtain the age- and education-specific number of personsis
based on extending year 2000 age- specific education characteristics into the future. At each
age, the share of a particular education category in the benchmark year 2000 can be extended
into the future based on the average annual change in this share between 1990 and 2000. In
detail, in each year, at each age, the age-specific population number is divided into the
category illiterate/ semi-illiterate persons and the six education categories using seven share
values. The seven shares are the previous year’ s shares at the same, particular age (starting
with 2001), times the average annual growth rate in each of the seven shares between 1990
and 2000. This procedure yields the number of persons by age and education in each year.
But due to drastic changes in education characteristics between 1990 and 2000, this approach
after adozen years yields shares which in sum begin to well exceed one.>® Past trends of
changes in age- specific education shares, thus, cannot be easily extended into the future.

Therefore, this approach is used in the following only for the category of “illiterate/ semi-
illiterate” persons and the education category “lower middle school,” and only for the age
groups 16-27 in the years 2001-11, reducing the coverage each year by one age group, from
16-27 to 17-27, 18-27, etc.”® All other age times education numbers in the age groups 15-27
are derived in a more elaborate procedure which involves the imposition of officia
enrollment numbers on the youngest age cohorts each year. The age groups 28-65+, finaly,
are subject to a yet different method.

Age groups 15-27

The main approach for the age groups 15-27 adopted here isto consider the most recent
official enrollment data and to project these enrollment data into the future. The most recent
years official enrollment data can be compared to the official population data. This requires
assumptions about the age at which persons enroll in a particular school. Table 10 has the
assumed average enrollment age and the number of new students enrolled in a particular year

" The population age 20-40 includes military personnel, both in the construction and in the application of the

ratio. The number of newly born personsin 2000 is the adjusted number (adjusted upwards by 12.68%, to reflect
the between 1990 and 2000 revealed underreporting of birthsin 1990). The projected births increase slightly
from 2000 through 2003, before declining gradually over time. The number of personsage 0in 2020 is
projected to be 85.19% of the number of persons age 0 in 2003, and in 2025 79.44%. In 2003, the constructed
number of persons age 0 exceeds the official number from the 2003 1%. sample survey by 0.70% (taking into
consideration the exact sample size, independent of age, and the adjustment factor for the age group 0).
gPopuI ation Statistical Yearbook 2004, preface and p. 4)

®  The number of personsin all education categories could be adjusted proportionally, by dividing by the ratio
of the sum of persons across education categories to the age-total, but at the younger ages the sum of education
shares after two dozen years exceeds unity by so much that this approach becomes groundless.
% Inasfar asthe sum of shares at a particular age level exceeds unity, the individual education categories at
thisage level are adjusted proportionally. The adjustments are on the scale of afew percentage points, with the
highest value 15.61%.
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relative to the population at the enroliment age. Table 11 reports the absol ute enrollment
numbers. Both tables also report data on graduates, which are smaller than the enrollment
data throughout, atestimony primarily to the rapidly rising enrollment levels over time.

A standard education progression is assumed that all young persons follow. Students
enter primary school at age 7 and leave primary school at age 13, they (most/ some) enter and
exit lower middle school at the ages 13 and 16, upper middle school at the ages 16 and 19,
college at the ages 19 and 22, undergraduate studies at the ages 19 and 23, and graduate
studies at the ages 23 and 26.

According to Table 10, in 2000 practically every child age 7 enrolled in primary school.®°
In the following, primary school enrollment is taken to be 100% every year starting 2000. For
simplicity, across all education levels, enrollment is meant to imply graduation at this
education level after the typical duration of the particular school. With the minimum age for
laborers being 15, this implies that starting 2000 all 1aborers at the youngest ages (15 in 2000,
15 and 16 in 2001, etc.) have at least a primary school education. %

New enrollment in lower middle school, even though supposedly compulsory, was equal
to only 89.63% of the size of the age group 13 (Table 10). This ratio is higher than the self-
reported number of “lower middle school” education in the 2000 census would suggest.®
Possibly not all those newly enrolled in lower middle school in 2000 stated lower middle
school as their highest educational level in the census. Alternatively, the official new
enrollment data could be overestimates.

Theratio of lower middle school enrollment to the size of the age group 13 rises further,
t0 94.09% in 2004. Figure 36 shows how this drastic increase may have come about. The
figure shows the size of each age group in the population age 0 through 28 in 2000 (with
adjusted number for the age groups 0-7); year 2000 census data here and below are adjusted
to 1 July. If children enter lower middle school at age 13, then those age 9 in 2000 entered
lower middle school in 2004. But the age group 9 in 2000 (Figure 36) is about twenty percent
smaller than the age group 10 in 2000. This suggests that lower middle schools faced a
drastic decrease in new enrollment in 2004 unless they could reach those who in previous
years would not have gone on to lower middlie school. What is done in the following, in the
forecast of future lower middle school enrollment, isto use the actual ratios in 2000 through
2004, and thento increase the 2004 share every year by a one-tenth share of the remaining
gap to 100%.%°

Ratios of new enrollment at the upper middle school level rose drastically in recent years
even at atime of increasing age 16 cohorts. (See Figure 36; age group 16 in 2000 entered

0 Theratio of new enrollment to population age 7 exceeds unity, presumably due to underreporting of the

population age 7 in the census (no adjustments are made to the population data on the young in these tables). If
the cohort age 6 had been used, the ratio would even be higher, if the cohort age 8 had been used, it would be
about five percent smaller. The population age 6, 7, and 8 in the 2000 census is 16,951,679m, 18,193,873m, and
19,195,413m.

1 In the 2000 census, 0.97% of the age group 15 either had no schooling or only literacy class.

%2 Figure 13 shows that only about 75% of recent, young age groups went to lower middle school.

8 The actual ratios show a sharp one-period drop in 2003 which matches a population peak in the size of the
age 13 group in that year (age 10 in 2000); the ratios of 2000 through 2004 are 0.8963, 0.8983, 0.9034, 0.8502,
0.9409. The drop seems excessive and could be smoothed. But in the following, the 2003 value istaken asiis.
Thisimplies aspike in primary education as highest education level for this age cohort that remains visible
through 2025.
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upper middle school in 2000, age group 15 in 2000 entered upper middle school in 2001, etc.)
In the following it is assumed that the year 2005 enrollment ratio equals the previous year's
ratio times 1.1, and similarly for 2006; after 2006, the distance to an enrollment ratio of 75%
is decreased by a one-tenth share of the gap every year. (For the years 2000-2004, actual new
enrollment numbers are used; smilarly below.)

New enrollment in university-level college or undergraduate education approximately
doubled between 2000 and 2004, although the pool of potential applicants rose only in 2001,
then fell back in 2002 and 2003, and stayed constant in 2004. New enrollment between 2003
and 2004, similar to previous years, still went up by about twenty percent. Between 2004 and
2006 the size of the age cohort 19 rises by about 30%. (See age groups 14 and 13 in 2000 for
the years 2005 and 2006, in Figure 36.) In the following, it is assumed that the absolute
number of new enrollment at these two levels increases by 20% in each year 2005 and 2006,
stays constant in 2007-09, and then falls by 5% in each year 2010 and 2011 and by 2%in
each year 2012-19 (parallel to the decrease in the size of the new age cohorts), before
leveling out and remaining constant. In contrast to the middle school level, thus, the forecast
is done interms of absolute numbers (rather than in percentages of an entering age cohort).
The reason is that universities are likely to exhibit considerable resistance to cut-backs in new
enrollment numbers. Viewed differently, there is considerable momentum to meintain a
status quo in absolute new enrollment numbers at the tertiary level once it has been reached.

At the university graduate level the growth in new enrollment over the recent years has
been dramatic, a 2.55-fold increase between 2000 and 2004, even though the size of the
relevant age groups was constant between 2000 and 2004. (See age groups 23, 22, 21, 20, and
19in 2000 for the years 2000 through 2004, in Figure 36.) In the following it is assumed that
the absolute number of new enrollment rises by 10% in each year 2005-08, a much lower
growth rate than in the past, and then by 20% in each 2009 and 2010 to match the upcoming
increase in the size of the relevant age cohorts; new enrollment is taken to then remain
constant in 2011-13, to fall by 5% in each year 2014-15, by 2% in each year 2016-22, and
then to remain constant at the 2022 level in 2023-25.

In the following, the standard education progression is imposed on the age groups 15-27,
starting in 2000. No deviation from this pattern is alowed except for the illiterate and semi-
illiterate persons and the lower middle school persons through 2011, until the age 15 cohort
of year 2000 has moved through all age groups 16-27; this is done to allow some adult
education at early ages to occur through the lower middle school level in the next few years.
After 2011, the standard education progression applies fully to all persons age 15-27;
education outside the standard government education system by assumption cannot occur
below age 28. The imposition of the standard education progression on the age groups 15-27
involves a number of detailed rules on how to proceed. These are explained in the remainder
of this section.

In each year the age cohort 15 faces the following manipulations. The number of lower
middle school students is imposed via the ratio of new enrollment in lower middle school two
years earlier divided by the number of persons age 13 two years earlier, times the number of
persons age 15 in the current year.®* No person is allowed in the categories yoper middle

64" In 2000, 2001, and 2002 the year 2000 ratio is used, in 2003 the year 2001 ratio, in 2004 the year 2002 ratio,
etc. Thelogic behind the procedureisthat two years earlier, at age 13, a certain share of the age cohort enrolled
in lower middle school. The number of persons who enrolled stays the same in the following two years (nobody
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school and above. Due to the assumption that 100% of each new age 15 cohort goes through
primary school, there are no illiterate or semi-illiterate persons. The number of persons with
primary school education is obtained asresidual.

In each year the age cohort 16 faces the following manipulations. The ratio of upper
middle school new enrollment is applied to the number of persons at this age; those age 15
and in lower middle school in the previous year are aged by one year and those newly
enrolled in upper middle school are subtracted (graduation from lower middie school is a
requirement to be admitted to upper middle school).®®

In each year the age cohort 19 is subjected to the new enrollment numbers for college and
undergraduate studies; those age 18 and in upper middle school in the previous year are aged
by one year and those newly enrolled at university level are subtracted. In each year the age
cohort 23 is subjected to the new enrollment number for graduate studies; those age 22 and
enrolled in undergraduate studies in the previous year are aged by one year and those newly
enrolled in graduate studies are subtracted. At ages 16-18, the number of persons in the three
university categoriesis set equal to zero; at ages 19-22, the number of persons enrolled in
graduate studies is set equal to zero.

In 2000, the number of persons age 16 and with a primary education is obtained as
residual; the number of persons age 17-18 in the upper middle school category is the sum of
those enrolled at upper middle school and above (nobody age 17-18 is alowed to bein a
category higher than upper middles school, with actual numbers pulled back into the upper
middle school category); the number of persons age 20-22 in the undergraduate studies
category is the sum of those enrolled in undergraduate or in graduate studies (the graduate
studies category is set equal to zero for the age groups 20-22).

In 2001, the standard education progression is imposed on al those at upper middie
school through university graduate studies (starting age 16, through age 27), be it through the
imposition of new enrollment numbers on specific age groups as outlined above, or through
aging of the corresponding age cohort in 2000.%° For the age group 16 the persons age 15 in
2000 with primary school education are aged (yielding an identical result to calculating this
number as residual). The primary school numbers for the age groups 17-27 are obtained as
residuals. The number of illiterate and semi-illiterate persons age 17 and above and the
number of persons in the lower middle school category age 18 and above are allowed to
continue to change following the default procedure (based on trended shares in total
population of a specific age); i.e., illiterate and semi-illiterate persons age 17 and above may
gain aprimary education outside the official school system, and primary school educated
persons age 18 and above may gain alower middle school education outside the officia
school system.

exits, nobody enters); deaths are taken into consideration by using the share in the cohort total two years ago,
agpl ied to the cohort total in the current year, where cohort totals take into consideration deaths.

% Aging by one year means applying the year 2000 age-specific death rate; thisrate is already embodied in
the number of persons age X thisyear vs. the number of persons age X-1 in the previous year. The total number
of persons at each age level in all years after 2000 was constructed based on the year 2000 census population
and the year 2000 death rates as explained above.

6 «Aging” implies the application of the age-specific death rate. (Thisis done by multiplying with the
current-year total number of persons age X and dividing by the previous-year total number of persons age X-1.)
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In 2002, the age group 15 in 2000 turns into the age group 17; for illiterate and semi-
illiterate persons, this number is zero (above age 17, the default procedure applies). Thein
2001 age 17 lower middle school number of personsis aged by one year to become the age
18 number of lower middle school persons (above age 18, the default procedure applies). The
numbers of persons with primary school education as highest education level in the age
groups 18-27 are obtained as residuals. For the two categories illiterate and semi-illiterate
persons and lower middle school persons the default procedure recedes by one age group
each year, and so does the calculation of the primary school numbers as residuals.

Age groups 28-65+

Starting with age 28 a new procedure applies. The key is a comparison of the number of
persons age X in 2000 in a particular education category to the number of persons age X-10
in 1990 (less deaths during 1990 and 2000) in this education category. In comparisons of
persons age X-10in 1990 and age X in 2000 below, the 1990 data are aways aged, i.e., the
1990 number of persons at age X-10 is subjected to the death rates of persons age X-9in
1991, age X-8in 1992, etc., before the comparison is made.

A number of figures explore the relationships by age and education level. Figure 37
relates the ‘ number of persons age X in 2000 in a particular education category less the
number of persons age X-10 in 1990 (aged to 2000) in this education category’ to the number
of persons age X-10 in 1990 (aged to 2000). l.e., it standardizes the absolute change in the
number of persons in a specific education category for a specific age-cohort by the (aged)
original size of the age cohort. At each age level in 1990, the number of illiterate and semi-
illiterate persons who leave this category over the next 10 years is between 3% and 8% of the
age cohort. The primary school category loses a substantial number of young persons over
the 10-year period, but then gains middle-aged and older persons. The lower middle school
gains substantial numbers of persons throughout. The category upper middle school flip-flops
at the young age groups but then gains a small number of persons starting around age 45 in
2000. The category college gains persons throughout, although not as substantially as the
lower middle school group. The category undergraduate studies gains persons only at the
youngest ages, and the category graduate studies experiences no substantial in- or outflow.

But what is substantial relative to the size of the whole age cohort need not be substantial
for the specific education category. Figure 38 reports the X-fold (percentage divided by 100)
change in the number of persons of a specific age cohort at a specific education level between
1990 and 2000 (with 1990 numbers aged to 2000), Figure 39 the 2000 number relative to the
1990 (aged) number, and Figure 40 the average annua change. The picture changes above all
for the highest three education levels. These show increases that may not be substantial when
compared to the size of the whole age cohort but are significant when compared to the same
age cohort’ s same education category 10 years earlier. An exception is the number of persons
with a university graduate level education; for the older age cohorts this number is negative
(afew thousand persons at each age). Presumably thisis a Cultural Revolution effect;
technically, the age cohort-wide death rate is too low for this education category. Presumably,
the Cultural Revolution is aso the cause of the significant increases in the number of middle-
aged persons in the tertiary level categories between 1990 and 2000. The number of illiterate
and semi-illiterate persons still falls significantly every year (for every age cohort) and the
number in the lower middle school category still increases, although now by a smaller
proportion, every year.
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These figures provide an impression of the change in the number of persons by age and
education level over the 10-year period 1990 and 2000. But it is unclear if this 10-year
change, even if annualized, till holds for the transition between 2000 and 2001. A reliable
comparison between 1999 and 2000 would have been more informative for the future than
the comparison between 1990 and 2000.%” A compromise is to assume that these measures of
change apply most accurately sometime between 1990 and 2000. For convenience below,
they are assumed to be accurate measures for 1997. Thisimplies that a measure of change for
the age cohort X in 2000 presented in the figures is really a measure of change for this age
cohort in 1997, when it was X-3 years old. Thus a measure of change for the age cohort 31 in
2000 in the figures is assumed to be the accurate measure of change for the age group 28 in
1997.

The next step is to smoothen the series of average annual changes in the individual
education levels across age groups (Figure 40) and to apply them to the year 2000 benchmark
population datain order to obtain year 2001 data, then to apply them to the year 2001 datain
order to obtain year 2002 data, etc. Figure 41 depicts the smoothed series starting from age 28,
corresponding to age 31 in 2000. Age 31 in 2000 in the previous figures was a turning point
for transition rates at the tertiary level; starting age 31 in 2000, transition rates appear
somewhat reasonable (reflecting adult education rather than regular education). At the same
time, transition rates in the creation of post-2000 populations by age and education are
needed only for the age groups 28 and above (age groups 15-27 are subjected to a different
approach as explained above).®®

For the category illiterate/semi-illiterate persons, the first and last values (0.9225 at age
28, i.e.,, age 31 in 2000, and 0.9855 at age 61, i.e., age 64 in 2000) are connected linearly. The
primary school category is depicted using the actual (1990-2000) average annual growth rates,
but in the calculations below the number of persons in the primary school category is
obtained as residual. For the lower middle school, a 0.5% growth rate is imposed across all
age groups. For the upper middle school, zero growth is assumed through age 45 in 2000
(some persons enter, but others exit this category) and a 0.7% average annual growth rate
thereafter (corresponding to an approximately 10% 10-year growth rate). For the university-
college category, the actual average annual growth rate is approximately halved
(arithmetically halved) by imposing a 4% growth rate on the age group 31 (in 2000) and a
1.5% growth rate on the age group 50 (in 2000), and by connecting these two values linearly;
above age 50 the growth rate is held constant at 1.5%. University undergraduate and graduate
studies are assumed to not be attainable through adult education (zero growth rate).®®

57 The 1995 1% sample survey, as noted above, suffers from biases in the distribution of the population across

age groups, and can thus not be used for the purpose here.

" In the comparisons above and in the construction of Figure 41 the military had to be ignored since military
personnel data by age times education are not available. Thisintroducesinconsistenciesin the rates of change
between 1990 and 2000. Since the size of the military isvery small relative to the population, these
inconsistencies should be very minor and should make no difference in the choice of smoothed series.

Education whilein the military islikely to contribute to educational upgrading outside the regular education
system over time. Higher-level education of military personnel islikely to occur through educational institutions
within the military, enrollment numbers at which are presumably not included in the official data on enrollment
numbers at regular institutions of education.

The Census 2000, Val. 2, pp. 874-7, has limited data on adult education covering the long-form sample. Of
all persons age 15 through 65+, 242,380 gave as highest education level university undergraduate studies
through adult education, but the numbers are concentrated in the age groups 29-37, which could suggest a
catching up process in the reform period. For comparison, 1,278,851 persons had studied at the university-
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This smoothed transition pattern implies significantly lower transition (growth) rates for
tertiary level education than the actual data of 1990 and 2000 suggest. However, the 1990s
may have seen alarge volume of “catch-up” following the Cultural Revolution that may have
run its course by the first decade of the twentieth century. Furthermore, the absolute increase
in numbers was related to a rather low base. Even if the imposed transition structure were too
conservative for the tertiary level, this may not matter much in the aggregate (across all age
cohorts in a particular year) becausein as far as late graduation from regular tertiary level
institutions is underestimated, the official, regular (not adult) enrollment numbers are
imposed in full on the youngest age cohorts. The calculations here then impose tertiary level
education dightly earlier, on average, than it may occur in reality. Over a 25-year horizon,
this does not matter much as cohorts age 40 and below in 2000 (where most adult education
may occur) will al be included in the aggregate data, in al years.

Lacking a sound basis on which to age the transition pattern over the years, one and the
same transition pattern (Figure 41), age 28-61 by education, is applied equally in each year.”
In 2001, the transition pattern is applied to the age groups 27-60 in 2000 to obtain age times
education data of the age groups 28-61 in 2000. In 2002, the same transition pattern is applied
to the age groups 27-60 in 2001, where the age group 27 in 2001 was derived in the previous
section (together with the age groups 15-26). In each year, the primary school category is
obtained as residud.

The number of persons, by education level, at age 62, 63, and 64 in each year is obtained
by aging the age groups 61, 62, and 63 of the previous year (by education level); the
trangition rate is uniformly one. To obtain the number of persons age 65 and above in each
year, first, for each education category in 2000 the number of persons age 65 and aboveis
divided by the number of persons age 60-64. These education-specific ratios of 2000 are then
applied to the education specific numbers of persons age 60-64 in all other years.”*

An dternative procedure for the age groups 28-65+ would have been to use the absolute
change in the age- and education-specific number of persons between 1990 (aged) and 2000,
and to relate it to the absolute number of persons of the same age cohort in the education
category one degree lower (in 1990) from which they moved up. This would have been a
measure of what share of an age- and educationspecific group of people “upgraded” to the
next higher education level during 1990 and 2000. Ideally, the denominator would be this age
cohort at the lower education level some years earlier (before the upgrading began), but it is
unclear how many years earlier would be appropriate (for example in the presence of part-
time studies).

Figure 42 depicts these series. The patterns are not much different from those obtained in
the procedure used here (compare Figure 37); prominent developments are perhaps slightly
sharpened, and variability increases in size. Thus, a large share of those illiterate at age 28/29
in 1990 (8/9 in 1970) gained a primary school education between 1990 and 2000, and of
those with a primary school education gained alower middle school education; presumably

college level through adult education, 761,725 at the special middle school level, and 512,821 at the upper

middle school level. (Data on adult education at other education levels were not collected in the census.)
Age-specific death rates are considered through adjustment in each year by applying the ratio of total

number of persons age X thisyear divided by total number of persons age X-1 in the previous y ear.

L The death numbers in the population census 1990 only go through age 90, which means that a complete

number of persons age 65 and above in years after 2000 cannot be derived.
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thisis an aftereffect of the Cultural Revolution which will not be repeated in the future.
Ignoring such specia effects, the lower middle school and college education categories tend
to gain in size (with large gains for the lower middle school at young ages, falling over time),
and the upper middle school only gains at the higher age levels (above 45), patterns which the
procedure used here incorporates.

From population to laborers

The fina step isto apply age- and education specific employment rates to the age- and
education-specific population data in each year. The age- and education-specific employment
rates are those of 2000.

The year 2000 census collected age- and education-specific data on laborers in the long-
form sample. Age- and education specific data on the population were collected from
everybody (those who filled in the short form, and those who filled in the long form), but data
on the age- and education specific population are only reported in full for the complete
population (not for the long-form sample separately). Age- and education-specific
employment rates then are obtained in two steps. First, al laborers at a particular age,
independent of education category, are augmented by the ratio of the census population at
this age to the long-form sample population at this age; second, these economy-wide age- and
education-specific numbers of laborers are divided by the age- and education-specific
population to obtain the age- and educationspecific employment rates.

Comparing the 2000 age- and education-specific employment rates to those in 1990, at
most age-education combinations there is little difference. But employment rates in a few
age-education combinations are markedly different, such as higher employment rates for the
young with tertiary education in 2000 (presumably because they obtained their tertiary
education a year or two earlier than in 1990). If post-2000 employment rates are obtained by
applying the average annual change in age-and education-specific employment rates between
1990 and 2000 to the 2000 employment rates, some age-education combinations end up with
employment rates a few years after 2000 which do not make sense. Therefore, the year 2000
employment rates are used below for all years 2000- 25.

While Figure 6 above suggested a lowering of employment rates over time, Figure 22 and
Figure 24, when examined carefully, show little change (note the different vertical scale).
What causes the lowering of aggregate employment rates (age- specific, across all education
categories) in Figure 6 is a shift in the relative number of laborers between different
education categories, withdifferent education categories exhibiting different employment
rates. The education categories lower and upper middle school tend to have lower
employment rates at all ages than the primary school category; the tertiary level categories
tend to have the highest employment rates, but the number of laborers in these latter
categories tends to be small. As an increasing number of laborers moves to alower or upper
middle school education as highest education level, aggregate employment rates fall.

Consequently, by 2025, the sum of employment across education categories (where the
age- and education-specific population have been subjected to the age- and education-specific
2000 employment rates) is only 92.76% of atotal employment number derived by applying
the 2000 age-specific (aggregate across education categories at that age) employment rates to
the 2025 age-specific population (and summing up across age). The sum across education

L abor-quantity-quality-1978-2025-16May05.doc 37



categories (and age groups) appears the more reliable measure of laborers than the total
(across age groups), and in the following, therefore, no adjustments are made for the
discrepancy between the sum across age- and education categories and the total (sum of total
across age groups). 2

The resulting data on age- and education-specific numbers of |aborers exclude military
personnel. Assuming that the size of the year 2000 military personnel and their education
characteristics stay constant in the future, military personnel can be added in every year. At
education levels up through lower middle school, this may imply some double-counting
(military personnel presumably received primary and lower middle school education in the
regular education system). The fact that about half of the military personnel in 2000 was age
21 or below suggests that above lower middle school these persons received further education
while in the military, and presumably in military-run schools which are unlikely to be
included in the data on regular institutions of education. But because the military personnel
numbers are so small relative to the population and laborers, even at the ages 18-21 (which
account for half of al military personnel) equivalent to at most three percent of the
population in these age groups, it makes no big difference how the military is treated. The
military, on average, is better educated than the population, and their inclusion therefore
dightly raises human capital measures.

Table 12 and Table 13 report the aggregate human capital measures for each year
between 2000 and 2025, with or without military. The underlying year 2000 population at the
youngest ages aready has the officia enrollment numbers imposed, which implies that the
year 2000 human capital measures in Table 12 are dightly different from those in Table 9
(census values).

Figure 43, Figure 44, and Figure 45 chart the education characteristics of the age groups
15 through 65+ in 2000, 2015, and 2025. No attempt is made to correct for historical
anomalies, such as the large number of persons and therefore laborers in the upper middle
school category around age 35-37 in 2000, or the size of the age 25 group in 2015 (unusually
low enrollment rate in lower middle school in 2003, combined with a large age group 13). In
the aggregate, in human capital measures across the economy, these small aberrations—if
they are aberrations—play no significant role.

2 Theimpact of adjusting (dividing each age-education combination by the ratio of the sum across education

categories at that age to the total at that age) on the final human capital measures of interest hereis very minor.
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Tablel. Data Availability in Censuses and 1% Sample Surveys

Population Laborers Military

by age by age* education by age by age * education by age by education
1 Jduly 1982 % 5-year; ann. for 1% 5-year; ann. for 1% NA 5-year for total
1 July 1987 (survey) % % % %
1 Jduly 1990 v % % educ. for tota % for total
1 Nov. 1995 (survey) % % % v
1 Nov. 2000 % % v (long form) v (long form) % for total
Sources (Volume / page numbers)
Census 1982 273-81 360f. 468f. [Pop. . Y. 1988, pp. 742-4] 505 505
Survey 1987 135f. 164f., 172 224f. 230-3, 468f.
Census 1990 [1/2-5  11/112-51, 278-81 11/476-8 [Pop. . Y. 1993, pp. 66f., 88f.] 1V/495 11496
Survey 1995 11-3 26-33 124-83 124-83
Census 2000 1/215-7 1/593-602 [1/1241f 11/1249-68 111/1883 111/1884

For the 1990 population by age times education, data are available according to education completion level for each of the education categories (rather
than astotals across all completion levels only). For the 2000 population by age times education, data are available according to education completion level
for each of the two education categories primary school and lower middle school only.

Labor data cover the age range 15-65+, i.e., data are available in the age categories, 15, 16, .... 64, “65 and above,” except in 1982, when the dataarein
5-year age categories and end with a category “60 and above’ (15-19, 20-24, ..., 60+); 1982 labor data by (annual) age are available for a 1% sample of the
census in the Population Satistical Yearbook 1988, pp. 742-4. Y ear 1990 labor data by education (but not age, i.e., only the education breakdown of total
laborers) are available in the Population Statistical Yearbook 1993, pp. 66f., 88f. Y ear 2000 labor data are from the long form of the census, covering
approximately 9.5% of the population. Military data by age in 1982 start with a category “19 and below,” then go in 5-year intervals to “60 and above;” in
1990 and in 2000 military data start with a category “below 18,” then go in 1-year stepsto “60 and above.”

In 2000, the military is explicitly not included in the data on population and laborers; presumably the same is the case in the other censuses surveys.

Annual population change 1%o. sample surveys cover population by age; these are reported for 1988 (in 5-year age groups), 1989, 1991, 1992, 1993, 1994,
1996, 1997, 1998, 1999, 2001, 2002, and 2003 in the Population Satistical Yearbook. The 1994 issue, pp. 30-5, reports the 1993 population by age times
education.

Sources. Census 1982, Survey 1987, Census 1990, Survey 1995, Census 2000, and as otherwise stated.
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Each data point reflects the number of persons age X in this year relative to the number of persons
age X-1 in the previous year, except those data of 1989, which compare the number of persons age X
in 1989 to the number of persons age X-2 in 1987. 1987 population data are 1% sample survey data,
1989 and 1991 population data are 1%. sample survey data from the Population Satistical Yearbook
(1990, pp. 316-8; 1992; pp. 8-10), 1990 population data are census data. For comparability, 1987,
1989 and 1991 sample survey data are augmented (multiplied by a factor of approximately 100, 1000,
and 1000) using total annua end-year (midyear for 1987, obtained by linear interpolation) population
data from the Satistical Yearbook 2001, p. 91, for 1986 and 1987, and 2004, p. 95 for 1990 and 1991.
Y ear 1987 sample survey and 1990 census population data are of 1 July of that year; the dates of the
1%o0 sample survey data are unknown (possibly end-year).

Figurel. Cohort Growth Rates 1989, 1990, 1991
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Each data point reflects the number of persons age X in this year relative to the number of persons
age X-1in the previous year. 1998, 1999 and 2001 population data are 1%. sample survey datafrom
the Population Satistical Yearbook (1999, pp. 4-6; 2000, pp. 4-6; 2002, pp. 4-6), 2000 population
data are census data. For comparability, 1998, 1999 and 2001 sample survey data are augmented
(multiplied by afactor of approximately 1000) using total annual end-year population data from the
Satistical Yearbook 2004, p. 95. Y ear 2000 census population data are of 1 November 2000; the dates
of the 1%. sample survey data are unknown (possibly end-year).

Figure2. Cohort Growth Rates 1999, 2000, 2001
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Each data point in the 1990 vs. 1987 comparison reflects the number of persons age X in 1990
relative to the number of persons age X-3in 1987, and similarly for the 2000 vs. 1995 (X-5)
comparison. 1987 and 1995 population data are 1% sample survey data, 1990 and 2000 population
data are census data. For comparability, 1987 and 1995 sample survey data are augmented (multiplied
by afactor of approximately 100) using total annua end-year (midyear for 1987, obtained by linear
interpolation) population data from the Satistical Yearbook 2001, p. 91, for 1986 and 1987, and 2004,
p. 95, for 1995. Y ear 1987 sample survey and year 1990 census population data are of 1 July of that
year, year 1995 sample survey and year 2000 census population data are of 1 November of that year.
The fina year in the chart, of 75, is chosen to keep the vertical range of the chart relatively large.

Figure 3. Cohort Growth Rates 1990 vs. 1987, 2000 vs. 1995
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Each data point in the 1990 vs. 1982 comparison reflects the number of persons age X in 1990
relative to the number of persons age X-8 in 1982, and similarly, but with X-10, for the 2000 vs. 1990
comparison. All data are population census data; year 2000 population census data are adjusted to 1
July, to match the census day of the other two censuses. The final year in the chart, of 75, is chosen to
keep the vertical range of the chart relatively large.

Figure4. Cohort Growth Rates 1990 vs. 1982, 2000 vs. 1990
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Table 2.

| nconsistencies Between Censuses

Date of 1964 1982 1990 2000

birth Age Population Age Population Age Population Age Population
64/65 17 24,417,934 25 24520614 35 24,581,035
63/64 0 28,483,827 18 25,131,408 26 25,287,489 36 25,385,295
62/63 1 30,248,104 19 2737959% 27 27,026,864 37 25551,830
61/62 2 15569,154 20 15620970 28 15,928,062 38 17,753,414
60/61 3 11535264 21 10,690,834 29 11504496 39 12,504,253
59/60 4 14,305,607 22 14,307,196 30 14443119 40 14,143,080
58/59 5 14,883,857 23 14,284240 31 14,378626 41 14,418518
57/58 6 20396314 24 19459,780 32 19,060,366 42 17,756,795
56/57 7 19,716,266 25 18,876,181 33 18350283 43 18,453,625

Date of birth refers to between 1 July in the first year and 30 June in the second year. Itdics are

for emphasis.

Sources: see Table 1; for 1964 census data see Population Satistical Material 1949-1985, pp. 602-5.
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Each point in the chart shows the ratio of (@) to (b), where () is the share of |aborers at the
particular age in all 1aborers age 15-64, and (b) is the share of persons at the particular age in the tota
population age 15-64. Age 64 is taken as cut-off point, since labor data for age 65 comprise age 65
and above;” a comparable population value could have been constructed, but appears meaningless
since laborers increasingly retire as age exceeds 65.

1982 (5-year): data on laborers are only available in 5-year groups, with as last group “age 60 and
above;” these data are compared to population data aggregated into similar groups, with the last group
consisting of those aged 60-64. Data are census data.

1982 (1% sample): data on laborers are from an official 1% sample of the census; population data
are the complete census data.

1987 (total laborers): data covers all 1aborers (zaiye renkou) in the 1% survey sample. (Population
data are 1% sample survey data.)

1990: census data.

Censug/ sample survey day for al of the aboveis 1 July.

1995: 1% sample survey data. (Sample survey date is 1 Nov. 1995.)

2000: laborers are from the long-form (approximately) 9.5% sample of the census, population
data from the complete census. (Census date is 1 Nov. 2000.)

2000 (long-form pop.); both laborers and population are from the long-form (approximately)
9.5% sample of the census. (Census date is 1 Nov. 2000.)

Figure5. Participation Share Ratios
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Age 64 is taken as cut-off point, since labor data for age 65 comprise age “65 and above;” a
comparable population value could have been constructed, but appears meaningless since laborers

increasingly retire as age exceeds 65.

1982 (5-year): data on laborers are only available in 5-year groups, with aslast group “age 60 and
above;” these data are compared to population data aggregated into similar groups, with the last group

consisting of those aged 60-64.
In 2000, data on laborers and population are from the long form sample.

Census/ sample survey day through 1990 is 1 July, and 1 November since then.
Sources. 1%o0 samplesin 1982 and 1990, Census 2000, Vol. 2, pp. 1241f. for 2000.

Figure 6. Employment Rates (in %), Given Age, 1982, 1987, 1990, 1995, 2000
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Sample refers to the persons who filled in the long form. Employment data are only collected in

the long form.

Age 65 refers to “age 65 and above.”
Sources. Census 2000, pp. 1241f.

Figure7. Laborers, Unemployed, and Residual Population (in %), 2000
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1995 and 2000 data are of 1 Nov., dl other data of 1 July.
Sources: see Tddle 1.

Figure8. Age-Specific Sharesin Labor (in %)
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Agereflects the age in 2000, across al censuses and surveys. Thus, for example, the age category
40 (all data pointsin the figure where the horizontal value is 40) is age 40 in the census 2000, age 35
in the 1995 survey, age 30 in the 1990 census, etc.

1995 and 2000 data are of 1 Nov., al other data of 1 July.
Sources:. see Table 1.

Figure9. Age-Specific Sharesin Labor, at Year 2000 Age (in %)
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Table3. Education Level Correspondence between Censuses

Census 1982 Census 1990 / survey 1987* Census 2000 / survey 1995*
Whole population age 6-65+ Whole population age 6-65+ Whole population age 6-65+
(reported by 5-year age groups) (reported by age) (reported by age)
A | Knowsno or few characters Knows no or few characters No schooling
(age 12+: identicd to illiterate/ semi-illiterate) (age 15+: identica to illiterate/ semi-illiterate) Literacy class
-> available data on illiterate/ semi-illiterate only -> available data on illiterate/ semi-illiterate only
B | Primary school Primary school Primary school
C | Lower middle school Lower middle school Lower middle school
D | Upper middle schooal (incl. special middle sch.) Upper middle school Upper middle school
Special middle school Specia middle school
E | University University — college University — college

(graduated, vs. dl ese: currently attending/ com-
pleted but not graduated or discontinued studies)

University — undergraduate/ graduate studies

University — undergraduate studies

University — graduate studies (graduated)

B-D: data not available according to completion
level; E: reported at two completion levels

B-E: dataavailable at al completion levels (and
tota)

No data available according to completion
level (only total), except for primary and
lower middle school in sample

*  The survey data (1987 and 1995) do not digtinguish further at the university level (provide data only in one category), and do not have data on the special
middle school (presumably it isincluded in the upper middle school, asit explicitly isin 1982).
65+: age 65 and above (in one group). The education question in al three censuses applies only to persons age 6 and older.
Military personnel are excluded (in the reported education data) throughout. These number 4,238,210 in 1982 (Census 1982, p. 505), 3,199,100 in 1990
(Census 1990, Val. 4, p. 495), and 2,498,600 in 2000 (Census 2000, Val. 3, p. 1883).
Availability of data according to completion level refers to availability on population in census and survey books published by the NBS' publishing house.
The Census 1982 and Census 1990 consist of one standard form, the Census 2000 of one long form applicable to an approximately 9.5% sample of the
population, and one short form applicable to the rest of the population. The 1982 and 1990 census both contain the standard education question (with more

categories in 1990, see the table); the 1990 census aso asks for completion levels (4 possible answers). In the 2000 census, the education question, with yet
again dightly different categories, isincluded in both the short form and the long form (in the long form with the additional question regarding 5 completion
levels, and for the categories upper middle school through university undergraduate studies with an additional question asto if it is adult education); in both
forms, the education question is preceded by a general literacy question (“Knows characters?’).
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A: This category comes with identical definitionsin the 1982 and 1990 censuses, with as cut-off point 1500 characters; the 2000 census uses 1500 characters
for the rural population and 2000 characters for the urban population. In 1982, a person age 6-11 cannot “know no or few characters;” in 1992, a person
currently in primary school cannot “know no or few characters.” The 2000 census uses the question “Knows characters?’ (shifou shiz) as a separate
question with partia filter character; if the answer is no, the question on education level can only be answered as “no schooling,” “literacy class,” or
“primary school.” On the other hand, if a person is currently in primary school, the answer to the “Knows characters?’ question is automatically “yes.”

No data are available on the number of persons who know no or few characters, or who know characters or not (except in the Population Statistical
Yearbook 1993 for 1990). What is reported in the 1982 and 1990 data is the number of persons who are illiterate or semi-illiterate; by explicit definition in
the 1982 census, persons who know no or few characters and are age 12 or above fal into the category illiterate or semi-illiterate (at age 12 and above the
two categories, knowing no or few characters and being illiterate or semi-illiterate, are identical). In 1990, the reported data on illiterate and semi-illiterate
persons starts at age 15; these data are identical to those of persons who “know no or few characters’ published in an exceptional instance in the
Population Statistical Yearbook 1993, pp. 54ff. The 2000 books report data on “no schooling” and on “literacy class,” aswell as, separately, on illiterate
(not mentioning “illiterate”) persons. The number of persons with no schooling, a age 15 and above, is equivaent to 96.9027% of the number of persons
who are illiterate at age 15 and above (the data on illiterate persons start only at age 15); the number of persons with no schooling or only literacy class, at
age 15 and above, is equivalent to 120.7754% of the number of personswho areilliterate at age 15 and above.

B: 1n 1992 primary school includes persons who have no schooling but know 1500 or more characters, can read popular books and newspapers, can write
brief notes, and have reached the literacy level. The number of personsin the primary school category, compared to 1982 and 2000, may thus be dlightly
overestimated.

B-E: The completion level categoriesin 1990 are graduated, currently attending, completed (including incomplete, discontinued studies), and others, with
data available according to all categories education categories. (The totd, i.e., the sum of these four completion levels, is aso published.) The completion
level categoriesin 2000 are graduated, currently attending, completed, not completed (discontinued studies), others (apart from the total), with completion
level data collected only for the sample, and then reported in the census books only for primary school and lower middle schoal.

C-E: The explanations to the 1982, 1992 and the 2000 census state explicitly that distance learning (broadcast and television university, or organized by
tertiary leve ingtitutions of education) and persons studying at factory/ employee universities or evening universities etc., if these institutions meet the
formal (1992: State Education Commission, 2000: Education Ministry) education criteria, can lead to an in the census recognized degree at the
corresponding level.

C-D: In 1982 and 2000, the technical schools (jigong xuexiao) are equivalent to either lower or upper middle school, depending on the specific technical
school. In 1982, special middle schools are included in the upper middle school category. In 1990 and 2000, vocational schools are included in the upper
middle school category.

E: In 2000, distance learning, employee universities and evening universities etc. at the university college and university undergraduate studies level is only
acknowledged in the census if the person has graduated already; this causes a dight inconsistency in comparison to the 1990 and 1982 census. I1n 2000,
university graduate studies (distance learning seems unlikely in this case) are aso only acknowledged in the census if graduation has aready occurred.

Sources: Census 1982, pp. 605f. (and census form between pp. 589 and 590); Census 1990, Val. 4, pp. 514f. (and census form between pp. 520 and 521);
Census 2000, Vol. 3, pp. 1895f. and 1898f. (and census forms between pp. 1892 and 1893).
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The series “no schooling” reflects, at each age, the number of persons classified in the table on
illiterate and semi-illiterate persons as having no schooling, divided by the number of persons
classified in the popul ation-wide table on different education levels as having no schooling; similarly
for the other two categories.

Age 65 refers to “age 65 and above.”

Sources. Survey 1995, pp. 26-33, 82-5.

Figure 10. Personsin Illiteracy Categories Relative to Personsin Corresponding
Education Categories, 1995 1% Sample Survey
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“No schooling” and “literacy class’ are part of the exhaustive education categories (covering the
total population). The category “illiterate’ (persons age 15 and above) is not part of the education
categories.

Age 65 refersto “age 65 and above.”

Sources. Census 2000, Val. 1, pp. 593-602, 633f.

Figure11. Category llliterate Vs. Education Levels, 2000 Census
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“Education leve’ here includes “illiterate/ semi-illiterate.

Starting at age 15, at each specific age the shares of the different education levels add up to 100%,
below age 15 they do not as some persons enter the census without any education level (only persons
age 15 and above can be “illiterate/ semi-illiterate).

Age 65 refers to “age 65 and above.”

Sources. Census 1990, Val. 2, pp. 2-5 (tota population), pp. 278-81 (total population at age 15
and above, illiterate/ semi-illiterate persons), and pp. 112-51 (education level, excluding illiterate/
semi-illiterate persons).

Figure 12. Share of Education Level (in %), Population at Each Age, 1990 Census
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Data are available from age 6 to “65 and above’ (“65” in the chart). At each specific age the
shares of the different education levels add up to 100%.
Sources. Census 2000, Val. 1, pp. 593-602 (total population).

Figure 13. Share of Education Level (in %), Population at Each Age, 2000 Census
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The figure shows the share (in %) of persons, at each age and education level stated in the census,
which at the time of the census was attending school to complete that particular education level. For
example, approximately 10% of those who were age 18 and stated lower middle school as their
highest education level were in 1990 attending lower middle school.

Age 65 refers to “age 65 and above.”

Sources: see Figure 12.

Figure 14. Share of Age-Specific Population Attending School at Time of 1990 Census
(in %), By Education Level
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The figure shows the share (in %) of persons, at each age and education level stated in the census,
which at the time of the census had graduated at that particular education level For example,
approximately 25% of those who were age 22 and stated university (undergr., grad.) as their highest
education level in 1990 had aready graduated from university.

Age 65 refers to “age 65 and above.”

Sources: see Figure 12.

Figure 15. Share of Age-Specific Population Graduated at Time of 1990 Census (in %),
By Education Level
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The figure shows the share (in %) of persons, at each age and education level stated in the census,
which at the time of the census had completed their studies at that particular education level but had
not graduated, or had discontinued their studies. For example, approximately 10% of those who were
age 26 and stated lower middle school as their highest education level in 1990 had completed or
discontinued their studies. Age 65 refersto “age 65 and above.”

Sources: see Figure 12.

Figure 16.Share of Age-Specific Population Which Had Completed (But Not Graduated)
Or Discontinued Studies at Time of 1990 Census (in %), By Education Level
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The figure shows the share (in %) of persons, at each age and education level stated in the census,
which at the time of the census were not attending school, had not yet graduated, and were not in the
category “completed studies’ (including discontinued studies), but still stated the particular education
level as their highest education level at the census. These persons constitute the official, explicit
category “others.” For example, approximately 4% of those who were age 38 and stated university-
college as their highest education level in 1990 were neither attending school, nor had they graduated,
completed or discontinued their studies. Age 65 refers to “age 65 and above.”

Sources: see Figure 12.

Figure 17. Resdual Share of Age-Specific Population at Time of 1990 Census (in %), By
Education Level
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Age 65 refers to “age 65 and above.”
Data are from the census long form, i.e., cover 9.501550% of China s population.
Sources. Census 2000, Val. 2, pp. 842f., 846f.

Figure 18. Age-Specific Completion Levels of Persons Who Stated Primary School As
Their Highest Education Level at Time of 2000 Census (in %)
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Datain the age bracket 6-10, except for “currently attending” starting age 9, reflect an extremely
small number of observations, from single-digit numbers rising to a maximum in the age bracket 6-10,
(apart from “currently attending” age 9 and above) of 375 graduated at age 10.

Age 65 refers to “age 65 and above.”

Data are from the census long form, i.e., cover 9.501550% of China s population.

Sources: Census 2000, Val. 2, pp. 844f., 848f.

Figure 19. Age-Specific Completion L evels of Persons Who Stated L ower Middle School
AsTheir Highest EducationLevel at Time of 2000 Census (in %)
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Table4. Census 1990 and 2000 Graduation Numbers and Graduation Rates

Age Primary Lower middle  Upper middle Speciad middle University --  University —
school school school school college undergr./ grad.
Grad. % Grad. % Gad % Gad % Gad % Gad %
Census 1990
13 1550691 11.40
14 2659275 25.30
15 4216177 47.99
16 5496861 64.80 3914610 33.04
17 6115730 72.54 6481088 56.78
18 6303962 74.78 7923975 73.82 867013 28.31
19 6888564 75.66 9122542 81.70 1494807 48.33 228513 29.46
20 9325044 84.93 1946322 68.62 366781 50.70 49264 13.34
21 9916358 85.79 2270407 82.84 471953 69.98 152529 32.62 20578 5.65
22 9301326 86.25 2045679 89.65 453692 81.26 233780 55.82 84823 25.77
23 1844363 93.05 447930 89.05 261360 73.32 162738 60.53
24 2328502 94.57 532473 92.82 334618 82.42 246939 82.05
25 572155 94.22 373680 86.52 269160 91.04
26 634276 95.37 476900 89.84 285082 93.84
27 525010 91.80 271674 94.88
28 282969 92.54 139423 95.42
29 100309 96.11
Graduation data 1990 (Statistical Yearbook)
18.631m *11.091m °2.330m °661000 649440 indl. in left
Ratio graduation data to census data (at italics-age)
3.05 122 1.03 148 1.01
Census 2000
13 818834 852
14 1264535 25.68
15 1760112 76.26 2727714 18.34
16 1900227 83.47 5504489 47.19
17 1908666 86.20 7597121 74.11
18 2287538 87.14 10145971 88.01
19 2096009 87.64 8896838 92.43
20 8850600 95.49
21 9230419 95.68
Graduation data 2000 (Satistical Yearbook)
24.192m 16.071m
Ratio graduation data to census data (at italics-age)
12.73 158

“Grad.” refers to the absolute number of students at the age-specific level who reported themselvesto

have graduated at this education level (as their highest education level). “%” refersto the share of

personswho had graduated at the particular education level which they list astheir highest level.

a Regular lower middle school. “Regular” refersto the state education system. It excludes
vocationa schools and presumably also adult education.

b Regular upper middie school. It excludes vocational schools, specia schools, and presumably also
adult education.

c Specia middle school. The excluded vocational schools, which provide an education equivalent
to either lower or upper middle school, in 1990 had a further 893,000 graduates.

d Regular institutions of higher education (0.614m), plus graduates of research programs
(“ postgraduates,” 35440).

Sources: Census 1990, Val. 2, pp. 112-151; Census 2000, Val. 1, p. 215, and Vol. 2, pp. 800, 842-9

(including age-specific ratios of census to long-from population to augment long-form education data);

graduation data: Population Statistical Yearbook 2002, pp. 220f.; Statistical Yearbook 2004, pp. 780f.
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Each data point is the ratio of laborers at this age and education level to total persons (population)
in the sample at this age and education level.
Sources: 1%o0 sample.

Figure 20. Age- and Education Specific Employment Rates (1%. Sample Data), 1982

—— |lliterate/ semi-illiterate
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—a— University
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Each data point is the ratio of laborers at this age and education level to total persons (population)
in the sample at this age and education level.

Age 65 refers to “age 65 and above.”
Sources. Survey 1987, pp. 164f., 172, 230-3, 468f.

Figure 21. Age- and Education Specific Employment Rates (1% Sample), 1987
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Each data point is the ratio of laborers at this age and education level to total persons (population)
in the sample at this age and education level.
Sources. 1%o0 sample.

Figure 22. Age- and Education Specific Employment Rates (1%. Sample Data), 1990
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Each data point is the ratio of laborers at this education level, given the specific age, to tota

persons (population) at this education level (at the same specific age). Survey day is 1 November.
Age 65 refers to “age 65 and above.”
Sources: Survey 1995, pp. 26-33, 124-83.

Figure 23. Age- and Education Specific Employment Rates (1% Sample), 1995
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Each data point is the ratio of laborers at this age and education level to total persons (population)
in the sample at this age and education level. Data on laborers are from the long form sample, and
therefore augmented by age-specific sampling rates in order to be comparable with the population
data. Census day is 1 November.

Age 65 refers to “age 65 and above.”

Sources: Census 2000, Val. 1, pp. 593-602; Val. 2, pp. 1249-68.

Figure 24. Age- and Education Specific Employment Rates (L ong-form Sample Data),
2000
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The data points are the ratios of census values in the census publication to 1%. sample values. The
individua vaues are, for each age group, the share of persons (population) at the particular education
level.

Data in the census publication are only available in 5-year age groups. Age 60 refersto “age 60
and above.”

Sources: 1%o sample, Census 1982, pp. 360f.

Figure 25. Census Vs. 1%0 Sample Population Data, 1982
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The data points are the ratios of census 1% sample vaues in the census publication to 1%. sample
values. Theindividua vaues are, for each age group, the share of persons (population) at the
particular education level.

Age 70 refers to “age 70 and above.”

Sources. 1%o sample, Population Satistical Yearbook 1988, pp. 820-42.

Figure 26. Census 1% Sample Vs. 1% Sample Population Data, 1982
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Tableb.

1982 1%0 Sample Data

Popu- Number of [aborers Share of [aborersin population
Age laton Illit.  Prim. Low. Upp. Univ. Illit. Prim.  Low. Upp.m. Univ.
m. m. m.
15 22869 2004 6432 3297 51 0O 0088 0281 0144 0.002 0.000
16 25701 2283 7285 6937 326 0 008 0283 0270 0013 0.000
17 24484 2007 6171 9190 1313 1 0082 0252 0375 0054 0.000
18 24886 2043 5500 10304 3128 3 0082 0221 0414 0126 0.000
19 27737 2413 5352 11390 5628 11 0087 0193 0411 0203 0.000
20 15412 1700 2909 5775 3862 26 0110 0189 0375 0251 0.002
21 10722 1157 2011 3427 3301 26 0108 0188 0320 0308 0.002
22 14406 1713 3010 4445 4292 31 0119 0209 0309 0298 0.002
23 14166 1964 3314 4262 3690 39 0139 0234 0301 0260 0.003
24 19704 3098 4758 6142 4466 66 0157 0241 0312 0227 0.003
25 18802 3303 4889 5713 3692 89 0176 0260 0304 0196 0.005
26 17653 3353 4913 532 2864 112 0190 0278 0301 0162 0.006
27 19514 3992 6114 5712 2366 140 0205 0313 0293 02121 0.007
28 18655 4065 6316 5235 1779 138 0218 0339 0281 0.09 0.007
29 17382 4048 6399 4532 1240 135 0233 0368 0261 0.071 0.008
30 17555 4370 6679 4365 929 133 0249 0380 0249 0.053 0.008
31 14700 3555 5741 3755 641 125 0242 0391 0255 0044 0.009
32 15350 3613 6434 3555 727 113 0235 0419 0232 0047 0.007
33 13118 2970 5982 2539 805 100 0226 0456 0194 0061 0.008
34 12533 2865 5675 2365 785 93 0229 0453 018 0063 0.007
35 12280 2876 5423 2414 698 106 0234 0442 0197 0057 0.009
36 11266 2667 4836 2380 5% 153 0237 0429 0211 0053 0.014
37 10396 2604 4154 2313 562 155 0250 0400 0222 0054 0.015
38 10125 2711 3847 2202 581 133 0268 0380 0.217 0.057 0.013
39 9699 2789 3568 1960 645 155 0288 0368 0202 0.067 0016
40 10064 3154 368 1774 695 179 0313 0355 0176 0069 0.018
11 9349 3219 363 1521 588 236 0327 0362 0154 0.060 0.024
12 M40 3169 3421 1244 578 222 0336 0362 0132 0061 0.024
43 9363 3203 3323 1098 515 231 0352 0355 0117 0.055 0.025
a4 9692 3B 3305 1091 538 229 0364 0341 0113 0056 0.024
45 %64 3767 3218 %5 420 206 0389 0332 0100 0043 0.021
46 9585 3795 3023 933 377 162 039 0315 0.097 0.039 0017
47 9311 3775 2807 79 322 148 0405 0301 0.08 0035 0016
48 9289 3991 2601 779 273 97 0430 0280 0084 0029 0.010
49 9356 3995 2454 756 255 93 0427 0262 0081 0027 0.010
50 8490 3HH 2033 628 189 82 0423 0239 0074 0022 0010
51 8180 3391 1879 592 165 79 0415 0230 0072 0020 0.010
52 8245 3318 1755 541 203 76 0402 0213 0066 0025 0.009
53 7541 3068 1554 442 120 61 0407 0206 0059 0016 0.008
54 7915 3039 1691 434 142 67 0384 0214 0055 0018 0.008
55 6985 2665 1385 342 100 41 0382 0198 0049 0.014 0.006
56 6876 2558 1240 304 95 42 0372 0180 0044 0.014 0.006
57 7162 2552 1258 312 83 36 035 0176 0044 0012 0.005
58 6505 2220 1045 245 64 30 0341 0161 0038 0010 0.005
59 6054 1970 910 187 70 30 0325 0150 0031 0012 0.005
60 6117 1818 807 182 48 20 0297 0132 0030 0.008 0.003
61 5853 1651 671 152 31 17 0282 0115 0026 0005 0.003
62 5540 1434 556 121 44 19 0259 0100 0.022 0008 0.003
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63 5002 1185 504 101 22 7 0237 0101 0020 0.004 0.001
64 4794 109 427 69 12 7 0229 008 0014 0003 0.001
65+ 49595 5643 1887 297 81 49 0114 0038 0006 0.002 0.001

“Share of laborersin population” refersto, at each age, the number of laborers at a particular
education level divided by the population number (at the same age, independent of education level).
The age group 65+ covers persons between the age of 65 and 99.

“INlit.” refersto “illiterate/ semi-illiterate,” “Prim.” to “primary school,” “Low. m.” to “lower
middle school,” “Upp. m.” to “upper middle school,” and “Univ.” to “university.”

Sources. The 1%0 sample is a 10% random sample drawn from the official NBS 1982 1% sample.
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Each data point is the ratio of laborers to population at the specific age.
Sources: 1%o sample, Census 1982, pp. 273-81, 468f.; Population Satistical Yearbook 1988, pp. 742-
4, 820, 822.

Figure 27. Age-Specific Employment Rates 1982, Census Vs. 1%, Sample
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Each data point is the ratio of laborers to population at the specific age.
Sources: 1%o sample, Census 1990, Val. 2, pp. 112-51, 278-81.

Figure 28. Age-Specific Employment Rates 1990, Census Vs. 1% Sample
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The data points are the ratios of census values in the census publication to 1%. sample values. The
individual vaues are, for each age group, the share of persons (population) at the particular education
level.

Data in the census publication are only available in 5-year age groups. Age 65 refersto “age 65
and above.”

Sources. 1%o sample, Census 1990, pp. 112-51, 278-81.

Figure 29. Census Vs. 1% Sample Population Data, 1990
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Table6.

1990 1%0 Sample Data

Popu- Number of laborers Laborers/ population (by age and educ.)
Age laion Illit. Prim. Low. Upp. Spec. Univ.- Univ. Illit. Prim. Low. Upp. Spec. Univ. Univ.
m m. m coll. m m m -coll.

15 22196 550 2579 697 7 0 0 0 0.487 0.259 0.064 0.038 0.000

16 23765 1116 6846 3311 37 1 0 0 0.908 0.759 0.268 0.037 0.006 0.000 0.000
17 24939 1240 7991 6366 142 6 1 0 0.932 0.911 0.529 0.061 0.013 0.100 0.000
18 25787 1311 8580 8868 471 56 1 0 0.927 0.963 0.765 0.151 0.089 0.017 0.000
19 26412 1366 8984 10236 1102 170 9 2 0.916 0.967 0.904 0.333 0.262 0.049 0.012
20 27465 1452 9363 11006 1839 318 26 2 0.924 0.968 0.948 0.583 0.473 0.065 0.005
21 26478 1508 9157 10414 2138 434 A 3 0.921 0.961 0.960 0.758 0.688 0.163 0.007
22 29374 1602 9844 12197 2478 577 233 43 0.926 0.959 0.962 0.872 0.816 0.392 0.078
23 23481 1355 7704 10131 1834 448 270 127 0.896 0.947 0.962 0.920 0.912 0.675 0.345
24 26317 1502 8060 11804 2298 543 358 245 0.902 0.946 0.956 0.956 0.936 0.821 0.684
25 25766 1474 7128 11817 2745 595 394 299 0.893 0.946 0.958 0.966 0.958 0.910 0.857
26 25436 1455 6300 11397 3539 635 491 317 0.894 0.939 0.956 0.966 0.977 0.939 0.919
27 29502 1604 6473 12845 5323 777 622 337 0.881 0.934 0.955 0.972 0.979 0.938 0.947
28 23769 1559 5136 9561 4960 591 490 241 0.893 0.928 0.956 0.969 0.990 0.957 0.960
29 12093 885 2668 4289 2971 272 231 110 0.880 0.926 0.953 0.968 0.978 0.959 0.924
30 14250 1107 3273 4854 3609 291 226 119 0.881 0.925 0.956 0.969 0.986 0.966 0.992
31 14131 1218 3585 4584 3431 257 219 66 0.878 0.928 0.958 0.969 0.973 0.978 0.985
32 17708 1804 5058 5667 3690 321 232 67 0.886 0.938 0.968 0.973 0.988 0.983 0.957
33 20122 2248 6115 6494 3594 395 313 80 0.909 0.945 0.968 0.980 0.978 0.984 0.941
34 18787 2442 6032 5914 2721 412 283 111 0.901 0.947 0.967 0.980 0.993 0.976 0.982
35 19554 2637 7016 5829 2354 463 277 91 0.902 0.946 0.975 0.983 0.994 0.986 0.958
36 20068 2898 7637 5888 1899 454 300 65 0.911 0.947 0.971 0.981 0.996 0.990 0.985
37 18343 2983 7389 5059 1317 375 275 49 0.914 0.947 0.970 0.973 0.984 0.989 1.000
38 18853 3224 7954 5145 941 402 240 45 0.916 0.951 0.968 0.983 0.983 0.996 0.978
39 15536 2719 6747 4011 670 321 213 49 0.908 0.945 0.972 0.981 0.991 0.982 1.000
40 15170 2617 6638 3903 585 298 219 53 0.902 0.940 0.966 0.983 0.987 0.986 1.000
41 15654 2655 7392 3435 599 410 236 58 0.896 0.947 0.962 0.982 0.998 0.987 0.983
42 13075 2218 6321 2557 519 421 200 54 0.906 0.937 0.959 0.974 0.988 0.990 0.982
43 13299 2376 6295 2628 490 416 180 55 0.895 0.933 0.959 0.978 0.990 1.000 1.000
44 12091 2179 5354 2582 455 359 155 132 0.876 0.927 0.951 0.981 0.994 1.000 0.992
45 11060 2187 4530 2484 390 301 132 152 0.872 0.918 0.949 0.954 0.984 0.992 0.993
46 10831 2271 4320 2331 420 290 115 132 0.866 0.917 0.930 0.944 0.986 1.000 0.985
47 9676 2261 3530 1950 456 302 9 120 0.865 0.899 0.911 0.962 0.987 1.000 0.992
48 9875 2336 3624 1825 435 322 121 119 0.842 0.901 0.898 0.922 0.973 0.992 0.983
49 10171 2644 3718 1550 438 349 124 140 0.840 0.884 0.894 0.956 0.980 0.976 1.000
50 10002 2702 3579 1423 341 29 108 170 0.822 0.864 0.875 0.950 0.964 1.000 0.988
51 9060 2472 3059 1003 258 283 116 186 0.771 0.825 0.809 0.878 0.956 0.913 0.989
52 9884 2832 3185 996 230 289 123 178 0.752 0.800 0.797 0.861 0.932 0.932 1.000
53 9808 2951 2908 875 216 269 111 158 0.733 0.773 0.788 0.878 0.690 0.982 0.969
54 9603 2936 2809 802 182 227 114 130 0.706 0.760 0.773 0.888 0.927 0.927 0.963
55 9337 2912 2514 707 158 184 78 100 0.661 0.736 0.769 0.832 0.852 0.918 0.943
56 9113 2963 2313 601 146 140 71 81 0.642 0.741 0.720 0.785 0.795 0.835 0.880
57 9497 3044 2289 604 143 91 58 72 0.618 0.705 0.711 0.694 0.711 0.866 0.911
58 8359 2697 1832 497 122 62 53 50 0.585 0.707 0.651 0.697 0.713 0.716 0.847
59 7772 2461 1604 404 9% 63 39 44 0557 0.689 0.617 0.589 0.649 0.709 0.759
60 8504 2511 1537 383 83 56 37 36 0507 0.613 0.561 0.497 0.533 0.740 0.818
61 7200 2020 1154 234 50 8 15 22 0.466 0.559 0.442 0.368 0.154 0.455 0.431
62 7709 2031 1237 187 47 15 16 13 0.432 0.557 0.361 0.348 0.278 0.348 0.3%
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63 6749 1744 959 156 37 9 9 10 0.412 0.520 0.351 0.298 0.220 0.257 0.333
64 6321 1531 884 158 23 7 3 9 0.385 0.516 0.360 0.225 0.194 0.150 0.257
65+ 68964 8876 4021 583 107 24 26 36 0.172 0.298 0.218 0.156 0.134 0.138 0.164

“Laborers/ population (by age and educ.)” refersto, at each age and education level, the number
of laborers divided by the population number. The age group 65+ covers persons between the age of
65 and 99.

“INlit.” refersto “illiterate/ semi-illiterate,” “Prim.” to “primary school,” “Low. m.” to “lower
middle school,” “Upp. m.” to “upper middle school,” “ Spec. m.” to “specia middle school,” “Univ.-
coll.” to “University — college,” and “Univ.” to “University (undergraduates and graduates).”
Sources. The 1%0 sample is a 10% random sample drawn from the official NBS 1990 1% sample.
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At agiven age, a data point shows the share of illiterate and semi-illiterate laborers in all laborers
that age.

1982 and 1990 data are from the 1%. sample surveys, 2000 data from the census long-form
sample, and 1987 and 1995 data from the 1% sample surveys. All data are midyear data (1995 and
2000 data are adjusted to midyear values). “llliterate and semi-illiterate’ laborers in 1995 and 2000
are laborers with no schooling or literacy school only. The 5 data points at a particular age leve, for
example age 42 in 2000, cover the shares of those age 24 in 1982, those age 29 in 1987, those age 32
in 1990, those age 37 in 1995, and those age 42 in 2000.

Sources: 1%o0 samples of 1982 and 1990; for 1987, 1995, and 2000 see Table 1.

Figure 30. Age-Specific Shares of Illiterate/ Semi-llliterate Laborers
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For notes and sources see Figure 30.

Figure 31. Age-Specific Shares of Laborerswith Primary School Education
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For notes and sources see Figure 30.
Figure 32. Age-Specific Shares of Laborerswith Lower Middle School Education
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Separate data on the specia middle school in 1990 and 2000 were folded in with the upper middie
school; the upper middle school datain other years, when the available education categories without
speciad middle school are exhaustive, in al likelihood include the specia middie school.

For further notes and sources see Figure 30.

Figure 33. Age-Specific Shares of Laborerswith Upper Middle School Education
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For notes and sources see Figure 30.

Figure 34. Age-Specific Shares of Laborerswith University Education
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Prior to 1990, the sum across sectors equals the total employment reported in the Satistical
Yearbook. (The Statistical Yearbook series reports atotal that equals the sum across sectors through
the 1996 issue; the 1997 issue is the first to switch to new totals for al years since 1990.) The sectoral
data end in 2002; the Satistical Yearbook 2004 should have reported 2003 vaues, but didn’t. Neither
did the Labor Yearbook 2004.

Satistical Yearbook data are end-year data. Census and survey data through 1990 are midyear
data, survey and census datain 1995 and 2000 are 1 Nov. data.

Sources:. total (most recent): Satistical Yearbook 2001, p. 112 (for years through 1988), 2004, p. 127,
total (seriesthrough 2000): Satistical Yearbook 2001, p. 112; sum across sectors: reported as total
(and equals the sum across sectors except for what appear rounding differences) in Statistical
Yearbook 1994, p. 86, 1996, p. 92, and calculated as sum across sectors since 1996 from datain
Satistical Yearbook 2004, p. 127; population censuses/ surveys: Census 1982, p. 468, Census 1990,
Voal. 2, p. 476, Census 2000, Voal. 1, p. 215, Val. 2, pp. 800, 1241 (with adjustments of the long-form
labor data according to the share of long-form respondents in the total population), Survey 1987, pp. 1,
224 (p. 1 reports the sample size relative to the economy-wide population, used to augment the
sample number of laborers to the economy-wide number of laborers), Survey 1995, pp. 1, 124 (p. 1
reports the sample size relative to the economy-wide population, used to augment the sample number
of laborers to the economy-wide number of |aborers).

Figure 35. Employment Data
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Table7. Total Employment Data, million

Satistical Yearbook Censuses/ surveys  Fina mid-

Sum sectors 2001 2004 Tota  Military year series

1978 40152 40152 40152 459.06
1979 41024 41024 410.24 469.03
1980 42361 42361 42361 484.32
1981 43725 43725 437.25 499.91
1982 45295 45295 45295 51363 424 517.86
1983 464.36 464.36 464.36 531.08
1984 48197 481.97 481.97 551.48
1985 498.73 49873 498.73 570.90
1986 51282 51282 512.82 587.22
1987 52783 527.83 527.83 (585.15) 604.61
1988 54334 54334 54334 622.57
1989 55329 55329 55329 634.10
1990 56740 639.09 64749 64724 320 650.44
1991 58360 647.99 65491 651.20
1992 594.32 65554 661.52 658.22
1993 60220 663.73 668.08 664.80
1994 614.70 67199 674.55 671.32
1995 623.88 679.47 680.65 (680.03) 677.60
1996 62842 68850 689.50 685.08
1997 636.67 696.00 698.20 693.85
1998 623.63 69957 706.37 702.29
1999 62491 70586 71394 710.16
2000 620.78 71150 72085 70383 250 717.40
2001 630.52 40152 730.25 725.55
2002 637.79 41024 737.40 733.83
2003 744.32 740.86

Final midyear series: 1991-2003: midyear values of Satistical Yearbook 2004 series, 1982 and
1990: census values including military; 1983-89: interpolated values with annual change proportional
to annua change in sum-sectors series; 1978-1981: 1982 census value (including military) combined
with annual growth rates of Satistical Yearbook 2004 series.

An dternative 1987 vaue can be obtained by using the information that the 1% sample
population is supposedly equal to 0.999% of China stota population, yielding a number of laborers
of 585.15m (Survey 1987, pp. 1, 224), and by adding in a linearly interpolated military personnel
value of 3.59m (from the 1982 and 1990 censuses). In 1995, the 1% sample survey supposedly
covered 1.02666% of the population, implying an economy-wide number of laborers of 680.03m
(Survey 1995, pp. 1, 124); the linearly interpolated number of military personnel is 2.85m.

Sources:
Satistical Yearbook data: sum sectors. Statistical Yearbook 2001, p. 112, 2004, p. 127; columns 2001

and 2004 from Satistical Yearbook 2001, p. 112, 2004, p. 120.

Censuses. Census 1982, p. 468; Census 1990, Voal. 2, p. 476; Census 2000, Voal. 1, p. 215, Val. 2, pp.

800, 1241.

Military: Census 1982, p. 505; Census 1990, Val. 4, p. 496; Census 2000, Val. 3, p. 1883.
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Table8. Human Capital Measures 1978-1990
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Without military

Laborers (m) 454.18 464.32 479.77 49552 51363 52699 54753 567.08 58354 601.05 61914 630.79 647.24
Educ. ave. 583 574 5.72 5.75 580 586 5.94 6.03 613 624 6.44 6.64 684
Share primary 03041 03192 03297 03375 03430 0.3490 03548 03596 0.3627 03641 03706 03752 0.3775
Sharelower m. 02071 02225 0.2373 02496 02599 0.2684 0.2754 02826 02898 0.2965 0.3079 0.3179 0.3266
Shareupper m. 01673 0.1409 01227 01120 0.1055 0.1011 0.0986 0.0975 0.0982 0.1008 0.1033 0.1071 0.1123
Share univ.-coll.  0.0036 0.0039 0.0042 0.0045 0.0049 0.0053 0.0057 0.0062 0.0067 0.0073 0.0086 0.0101 0.0120
Shareuniv.-UG  0.0046 0.0042 0.0040 0.0038 0.0037 0.0037 0.0037 0.0038 0.0040 0.0043 0.0048 0.0055 0.0065
Share univ.-Grad  0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0004
Shareage 2540 03775 0.3897 04014 04074 04140 04189 04152 04106 03995 0.3957 04060 0.4153 0.4244
Shareage 3045 03126 03159 03209 03235 03305 03356 03419 03494 03524 03554 03593 03577 0.3570
Shareage 3550 02722 02719 02715 02705 02723 02720 02711 02732 02734 02767 02824 02897 0.2991
Share age 40-55 02295 0.2313 0.2302 02284 02272 0.2243 02214 02195 02176 02170 02184 02202 0.2253
Shareage 25-50 05397 05510 05614 05646 05706 05735 05660 05584 05452 05398 05511 05620 05743
Share age 50+ 01164 01221 01265 01287 01310 01334 01349 01352 01356 0.1355 0.1376 0.1388 0.1402

Average age 3218 3247 3267 3280 329 3302 3306 3300 3312 3316 3333 3353 3377
With military

Laborers (m) 450.06 469.03 48432 49991 517.86 531.08 55148 57090 58722 604.61 62257 63410 65044
Educ. ave. 587 578 5.76 5.79 584 590 5.97 6.06 6.16 627 6.47 6.67 6.86

Share primary 03011 0.3162 0.3269 03347 03404 0.3464 03524 03573 03605 0.3621 0.3687 0.3733 0.3757
Sharelower m. 02104 02254 0.2398 0.2519 02619 0.2701 0.2769 02839 02909 0.2975 0.3087 0.3186 0.3272
Shareupper m. 01702 01438 01257 01148 01082 01038 01011 0.0998 0.1003 0.1028 01051 0.1088 0.1139
Shareuniv.-coll.  0.0037 0.0040 0.0044 0.0047 0.0051 0.0055 0.0059 0.0064 0.0069 0.0075 0.0089 0.0104 0.0123
Shareuniv.-UG  0.0046 0.0043 0.0040 0.0039 0.0038 0.0038 0.0038 0.0039 0.0041 0.0044 0.0049 0.0057 0.0066
Share univ.-Grad  0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0003 0.0004
Educ. ave.: average years of education. (Illiterate/ semi-illiterate: O, primary school: 6, lower middle school: 9, upper middle school (including special middie
school): 12, university-college/ university-undergraduate studies/ university-graduate studies 15/16/19 years.
Share primary, lower m., upper m., univ.-coll., univ-UG, univ-Grad: share of laborers with highest level of education at the primary school, lower middle
school, upper middle school, university-college, university-undergraduate, and university-graduate level.
Share age 25-40 (etc.): share of laborers age 25-40 (inclusive).
The average age of the age group 65+ is taken to be 69 years. The 1%. sample data of 1982 and 1990 have data on laborers through age 99; the average age of
those age 65 or above in 1982 was 68.71 years, and in 1990 68.97 years.
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Table9. Human Capital M easures 1990-2003

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Without military
Laborers (m) 64724 64808 65517 661.83 66842 67477 68232 69116 699.66 70759 71490 72311 73145 7384
Educ. ave. 6.84 6.93 7.02 7.10 7.19 7.27 7.43 7.58 71.72 7.86 7.99 812 824 8.37
Share primary 03775 03751 03731 03716 03703 03689 03591 0.3501 0.3415 03330 0.3247 03168 0.3091 0.3012
Share lower m. 03266 03366 03452 0.3530 0.3597 0.3657 03794 0.3916 04029 04129 04213 04279 04325 04353
Share upper m. 01123 01115 01110 01106 01103 01105 04242 01174 01204 021237 01274 01319 01373 0.1441
Shareuniv.-coll.  0.0120 0.0133 0.0147 0.0162 0.0178 0.0196 0.0221 0.0247 0.0274 0.0302 0.0331 0.0361 0.0391 0.0420
Shareuniv.-UG  0.0065 0.0067 0.0071 0.0075 0.0080 0.0086 0.0093 0.0101 0.0110 0.0119 0.0129 0.0140 0.0151 0.0162
Share univ.-Grad 0.0004 0.0004 0.0004 0.0005 0.0005 0.0006 0.0006 0.0007 0.0007 0.0008 0.0009 0.0010 0.0011 0.0012
Shareage 2540 04244 04303 04351 04403 04477 04535 04561 04593 04601 04600 04623 04637 04640 0.4568
Shareage30-45 03570 0.3510 03523 03677 0.3805 0.3910 03984 04028 0.4085 04147 04209 04257 04308 0.4338
Shareage 3550 02991 03044 03109 03180 03191 03196 03156 03184 0.3323 03451 03556 0.3651 0.3714 0.3801
Shareage40-55 02253 0.2279 02338 0.2404 0.2481 02572 02641 0.2713 0.2783 02808 0.2825 0.2818 0.2875 0.3013
Shareage 2550 05743 05854 05939 0.6058 0.6204 0.6338 0.6446 0.6536 0.6602 0.6650 0.6661 0.6647 0.6600 0.6533
Share age 50+ 0.1402 01419 01434 01439 01449 01460 01494 0.1535 041577 01632 01700 0.1764 0.1846 0.1930
Average age 3377 3401 3429 3456 3483 3H11 354 K75 3607 3640 3674 3707 3739 3771
With military
Laborers (m) 65044 651.20 65821 664.80 671.32 67760 68508 69385 70229 71016 71739 72555 73382 740.86
Educ. ave. 6.86 6.95 704 7.12 7.21 7.29 7.45 7.60 774 7.87 8.01 8.13 8.26 8.38
Share primary 03757 03733 03714 03700 03687 03674 03577 03488 03402 03318 0.3236 0.3157 0.3081 0.3003
Share lower m. 03272 03370 03455 0.3532 03598 0.3657 03792 0.3914 04026 04125 04208 04273 04319 0.4346
Share upper m. 01139 01131 01124 01120 01117 01117 04153 01185 01214 01246 01283 0.1326 0.1379 0.1446
Shareuniv.-coll.  0.0123 0.0136 0.0151 0.0166 0.0182 0.0201 0.0226 0.0253 0.0280 0.0309 0.0338 0.0368 0.0398 0.0428
Shareuniv.-UG  0.0066 0.0069 0.0073 0.0077 0.0082 0.0088 0.009 0.0104 0.0113 0.0123 0.0133 0.0144 0.0155 0.0166
Share univ.-Grad  0.0004 0.0004 0.0004 0.0005 0.0005 0.0006 0.0006 0.0007 0.0008 0.0009 0.0009 0.0010 0.0012 0.0013

Also see notes to previous table.
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Table 10. New Enrollment and Graduation Rates, 1990, 2000, 2003, 2004

New enrollment inyear X / Graduated inyear X /

populationat age Y populationat age Y
Age 1990 2000 2003 2004 Age 1990 2000 2003 2004
Primary school 7 10220 1.0699 1.1093 1.1385 13 0.9620 0.9580 0.8783 0.9667
Lower middle school 13 0.7073 0.8963 0.8502 0.9409 16 0.4722 0.7944 0.7915 0.8250
Upper middle school 16 0.1899 0.3673 0.4593 0.5457 19 0.1494 0.3329 0.3676 0.4416
University — college 19 0.0117 0.0554 0.0989 0.1149 22 0.0125 0.0245 0.0503 0.0556

University — undergrad. 19 0.0117 0.0615 0.0904 0.1051 23 0.0135 0.0264 0.0502 0.0629
University — graduate 23 0.0013 0.0068 0.0145 0.0173 26 0.0014 0.0025 0.0059 0.0082

New enrollment and graduation data from the Statistical Yearbook for the three years (1990, 2000,
2003) and from the Statistical Communiqué 2004 for 2004 are related to the population data in the
1990 census, the 2000 census, and the 2000 census with each age group aged by 3 and 4 years (taking
into consideration the constant, year 2000 age-specific death rates).

At the primary school level, new enrollment exceeds the popul ation number presumably because
the population number a age 7 is an underestimate (due to underreporting in the censuses).

The upper middle school category includes the regular upper middle schools, special middle
schools, and vocational schoals.

In 1990, the available number for university students (excluding graduate students) is split evenly
into college and undergraduate students, as the data of 1994, the first which come with a breakdown,
suggest. Thein 2004 again only available number for all university students (excluding graduate
students) is split in the proportions of the 2003 data (both for new enrollment and graduates).

Students at “specia schools’ are ignored throughout; thisis a very small number of around
50,000 every year. Specia schools are presumably a substitute for primary school.

Sources. Satistical Yearbook 2004, pp. 780-2; 2002, p. 676; Census 2000, Val. 1, pp. 570, 713;

Census 1990, Val. 2, p. 2f.; 2004 enrollment and graduation data from the 2004 Statistical

Communiqué at http://www.stats.gov.cn/tjgh/ndtjgb/ggndtjgh/t20050228 402231854.htm.

Table11. New Enrollment and Graduation Numbers (million), 1990, 2000, 2003, 2004

Newly enrolled Graduates
1990 2000 2003 2004 1990 2000 2003 2004
Primary school 20.640 19465 18294 17470 18631 24192 22679 21.352
Lower middle school 13699 22633 21953 20.782 11.091 16.071 19956 20.704
Upper middle school 4460 7430 11581 1369% 3834 6285 7420 8979
University — college 0305 1046 199% 2337 0307 0454 0948 1.207
University — undergraduates 0305 1160 1825 2136 0307 049% 0930 1134
University — graduate 0030 0128 0269 0326 003 0059 0111 0151

For notes and sources see previous table.
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Adjusted values assume that age groups 0-7 are underreported in the 2000 census to the same degree
as the age groups 0-7 in the 1990 census were (as reveded by the 2000 census for the age groups 10-
17, taking into consideration interpolated year- and age-specific deaths between 1990 and 2000).
Sources: Census 2000, Val. 1, pp. 570, 713; Census 1990, Val. 2, p. 2f., Val. 4, p. 9.

Figure 36. Census 2000 Population Age 0-28, Absolute Numbers

- A

AN o3 \v4 WA o3 VA e ahv;

7 DS D P2 LS L2 7 O s Ty
s

-0.10 A —&— |lliterate/ semi-illiterate  —®— Primary school

-0.12 - —aA— Lower middle school =~ —$4— Upper middle school
0.14 - —a— University - college —O— University - undergrad.
016 —fH— University - grad.

25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
Age in 2000

The figure depicts the number of persons with education X a age'Y in 2000 minus the number of
persons with education X at age Y -10in 1990, and this absolute difference is divided by the number
of al personsage Y-10in 1990. The figure is limited to the working age population, starting age 15 in
1990 (corresponding to age 25 in 2000), and ending with age 54 in 1990 (corresponding to age 64 in
2000); the age group 65+ in 2000 is not included since there is no comparison group in 1990.

Each cohort in 1990 is aged from 1990 to 2000, to take into account deaths, before making the
comparison. (Age-specific death rates of 1991 through 1999 are obtained via interpolation between
the 1990 and 2000 age-specific death rates, using average annua geometric growth rates.)

Sources: Census 1990, Val. 2, pp. 2-5, Val. 4, pp. 9-13; Census 2000, Val. 1, pp. 215-7, 713-5.

Figure 37. Cohort-Specific Absolute Changes in Education Level, Relative to Age-
Specific Population 1990 to 2000
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The figure depicts the number of persons with education X at age Y in 2000 minus the number of
persons with education X at age Y -10 in 1990, with this difference divided by the number of persons
with education X at age Y-10 in 1990. |.e., the figure shows the X-fold growth (percentage divided by
100) in the number of persons with education X and age Y-10 in 1990 over the next 10 years. For
further notes and sources see Figure 37.

Figure 38. Cohort-Specific X-Fold Changesin Education Level, 1990 to 2000
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The figure depicts the number of persons with education X at age Y in 2000 divided by the
number of persons with education X at age Y-10 in 1990. For further notes and sources see Figure 37.

Figure 39. Cohort-Specific Relative Changesin Education Level, 1990 to 2000

L abor-quantity-quality-1978-2025-16May05.doc 74



112
1.10 A
1.08 1
1.06 -
1.04 1
1.02 1
1.00 4
0.98 + L
0.96 A
0.94
0.92 1

0.90 1—e— llliterate/ semi-illiterate  —®— Primary school

0.88 {—#— Lower middle school —4— Upper middle school
0864 % University - college —O— University - undergrad)
0.84 —H— University - grad.

25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
Age in 2000
The figure depicts the number of persons with education X at age 'Y in 2000 divided by the
number of persons with education X at age Y-10 in 1990, raised to the power of 1/10. For further
notes and sources see Figure 37.

Figure 40. Cohort-Specific Average Annual Relative Changesin Education Level, 1990
to 2000
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The figure depicts the number of persons with education X at age Y in 2000 divided by the
number of persons with education X at age Y-10 in 1990, raised to the power of 0.1; the growth
structure isimposed, and the growth rates are shifted backwards from 2000 by three years.

For the category illiterate/semi-illiterate persons, the first and last values (0.9225 and 0.9855) are
connected linearly. The primary school category is depicted using the actual (1990-2000) average
annua growth rates. For the lower middle school, a 0.5% growth rate isimposed. For the upper
middle school, zero growth is assumed through age 45 in 2000 (some persons enter, but others exit
this category) and a 0.7% average annual growth rate thereafter (corresponding approximately to a
10% 10-year growth rate). For the university-college category, the actual average annua growth rate
is approximately halved (arithmetically halved) by imposing a 4% growth rate on the age group 31 (in
2000) and a 1.5% growth rate on the age group 50 (in 2000), and by connecting these two values
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linearly; above age 50 the growth rate is held congtant at 1.5%. University undergraduate and graduate
studies are assumed to not be attainable through adult education (zero growth rate).
For further notes and sources see Figure 37.

Figure41. Imposed Average Annual Cohort-Specific Relative Changesin Education

Level

0.60 —+— —=&— Primary school
—aA— Lower middle school
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Age in 2000

The figure depicts the number of persons with education X a age'Y in 2000 minus the number of
persons with education X at age Y -10 in 1990, with this difference divided by the number of persons
with education X-1 (next lower education level) a age Y-10 in 1990. (The next lower education level
for college and undergraduate studies is the upper middle school, for graduate studiesit is
undergraduate studies.) For further notes and sources see Figure 37.

Figure 42. Cohort-Specific Changesin Education Level Relativeto Original Education
Level, 1990 to 2000
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Table12. Human Capital M easur es 2000-2012
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Without military

Laborers (m) 71191 71796 72398 729.71 73578 74192 74594 75065 756.61 76280 768.73 77320 776.43
Educ. ave. 8.00 811 821 8.31 8.42 851 8.62 8.73 8.84 8.96 9.08 9.19 9.31
Share primary 03231 03176 03112 03043 02964 02915 02848 02773 02690 02604 02518 02428 0.2338
Share lower m. 04228 0.4307 04385 04462 04534 04565 04591 04602 04605 04595 04579 04563 0.4549
Share upper m. 01278 01312 01343 0.1373 01402 01433 01472 01517 01567 01622 01675 0.1724 0.1768
Shareuniv.-coll. 0.0331 0.0347 0.0363 0.0382 0.0404 0.0429 0.0460 0.0495 0.0534 0.0574 0.0616 0.0659 0.0703
Shareuniv.-UG 00129 0.0132 0.0137 0.0143 0.0152 0.0163 0.0178 0.0197 0.0221 0.0248 0.0278 0.0309 0.0342
Shareuniv.-Grad 0.0009 0.0010 0.0011 0.0012 0.0014 0.0016 0.0019 0.0022 0.0026 0.0030 0.0035 0.0041 0.0047
Shareage 25-40 04624 04663 04695 04660 04535 04410 04315 04248 04188 04086 03988 0.3909 0.3883
Shareage 30-45 04210 04262 04307 04335 04358 04402 04449 04485 04449 04331 04215 04124 04071
Shareage 35-50 0.3557 0.3643 03699 03772 03839 03907 03969 04021 04047 04069 04107 04141 04171
Shareage40-55 0.2826 0.2807 0.2845 0.2969 03081 0.3167 03252 03306 03372 03431 03494 0.3547 0.3596
Shareage 25-50 0.6662 0.6667 0.6644 0.6601 0.6554 0.6496 0.6455 0.6452 0.6420 0.6386 0.6390 0.6429 0.6524
Share age 50+ 01701 01734 01785 0.1837 01905 01971 02030 0.2096 02149 02164 0.2172 0.2158 0.2194

Average age 3675 3704 3735 3766 3804 3838 3883 3926 3962 3996 4028 4059 4094
With military

Laborers (m) 71441 72046 72648 73221 73828 74442 74844 75315 75911 76530 77123 77570 77893
Educ. ave. 8.01 8.12 8.23 8.33 8.43 853 8.63 8.74 8.85 8.97 9.09 9.20 9.32

Share primary 03220 03165 03102 03033 02954 02906 02839 02764 02681 02595 02510 02421 0.2331
Sharelower m. 04222 04302 04379 04456 04528 04559 04585 04596 0.4599 04589 04573 0.4557 04543
Share upper m. 0.1287 01320 01351 01380 0.1409 0.1441 01479 041524 041574 01628 01681 01730 0.1774
Shareuniv.-coll. 0.0338 0.0353 0.0370 0.0389 0.0410 0.0435 0.0466 0.0501 0.0539 0.0580 0.0622 0.0665 0.0708
Shareuniv.-UG 00132 0.0136 0.0141 0.0147 0.0155 0.0166 0.0181 0.0201 0.0224 0.0251 0.0281 0.0312 0.0345
Shareuniv.-Grad 0.0010 0.0010 0.0011 0.0013 0.0014 0.0017 0.0019 0.0023 0.0026 0.0031 0.0036 0.0041 0.0047
Human capital measures are unadjusted measures. |.e., the sum of projected laborersin different education categories at a particular age need not equal
projected total laborers at that age; the first rather than the latter is used in the calculation of the aggregate values. (The difference is due to the application of
age- and education-specific employment rates to population data. Employment rates differ across education categories and age. As new age cohorts become
more highly educated, the aggregate age-specific employment rate of the total across al education categories at a particular age no longer equals the sum of
|aborers across education categories at that age.)
Also see notesto Table 8.
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Table 13. Human Capital M easur es 2013-2025

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Without military
Laborers (m) 77829 77802 77662 77376 76897 76284 754.67 74611 737.67 73061 72646 724.63 72321
Educ. ave. 9.42 9.4 9.66 9.77 989 1002 1015 1028 1042 1054 1065 1074 10.83
Share primary 02246 02149 02047 01942 01828 0.1710 01582 01452 01325 0.1207 0.1102 0.1014 0.0938
Share lower m. 04538 0.4530 04529 04527 04532 04539 04546 04549 04546 0.4538 04530 04514 0.4490
Share upper m. 01808 0.1848 01886 01922 01959 0.1995 02035 02079 02125 02167 02202 02230 0.2256
Shareuniv.-coll.  0.0747 0.0792 0.0838 0.0886 0.0936 0.0988 0.1043 01100 0.1158 0.1214 01265 0.1312 0.1359
Shareuniv.-UG  0.0374 0.0406 0.0438 0.0469 0.0501 0.0534 0.0567 0.0601 0.0634 0.0666 0.0694 0.0720 0.0746
Shareuniv.-Grad 0.0054 0.0061 0.0069 0.0077 0.0085 0.0094 0.0103 0.0111 0.0120 0.0129 0.0138 0.0145 0.0153
Shareage 25-40 03877 03890 03931 03953 0.3965 04004 04046 04075 04098 04095 04033 03952 0.3892
Shareage 30-45 04038 03976 03922 03886 0.3906 0.3944 04002 04084 04139 04164 04194 04202 04192
Shareage 35-50 04152 04075 0.4005 03955 03946 0.3953 03933 03916 0.3913 0.3952 0.3988 0.4019 0.4069
Shareage40-55 03634 03678 03737 03793 03846 03859 03826 03794 03773 03776 03770 03720 0.3671
Shareage 25-50 0.6577 0.6573 0.6592 0.6589 0.6568 0.6575 0.6560 0.6537 0.6494 0.6436 0.6358 0.6253 0.6169
Share age 50+ 02301 02396 02472 02547 02588 02651 02697 02751 02796 02842 02907 02984 0.3051
Average age 4130 4169 4206 4244 4282 4319 4345 4367 4385 4411 4456 4509 4555
With military
Laborers (m) 780.79 78052 779.12 77626 77147 76534 75717 74861 74017 73311 72896 72712 72570
Educ. ave. 9.43 9.55 9.66 9.78 990 1003 1016 1029 1042 1055 1066 1075 1084
Share primary 02239 02142 02040 01936 01822 01704 01577 01447 021321 01203 01098 01011 0.0935
Share lower m. 04532 04524 04523 04521 04526 04533 04540 04543 04539 04532 04523 04508 04484
Share upper m. 01814 01854 01891 01928 01964 02000 02040 02084 02130 02172 02207 02235 0.2260
Shareuniv.-coll. 0.0752 0.0797 0.0843 0.0890 0.0940 0.0992 0.1047 01104 01162 01217 01268 0.1316 0.1362
Shareuniv.-UG  0.0377 0.0409 0.0440 0.0472 0.0504 0.0536 0.0569 0.0603 0.0636 0.0667 0.0696 0.0722 0.0747
Shareuniv.-Grad 0.0054 0.0062 0.0069 0.0077 0.0085 0.0094 0.0103 0.0112 0.0121 0.0129 0.0138 0.0146 0.0153

Also see notes to previous table and to Table 8.
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Age group 65 is 65+. Data are based on age- and education-specific employment rates in the long-

form sample of the 2000 census, applied to the year 2000 age- and education-specific population
(with enrollment figures imposed at youngest ages).

Figure 43. Age- and education-specific laborers, 2000

12000000 —A— —o— llliterate/semi-illiterate
.\ —&— Primary school
—&— Lower middle school
10000000 - —p&g— Upper middle school
—a— University - college
—O— University-undergrad.
8000000 - _E_ UniVerSity - graduate
6000000 A
4000000 -
4
2000000 A
0 BAGHS &e
1517 1921 23252729 31 333537 3941 43 45 47 4951535557 59 61 63 65

Age group 65 is 65+. Data are based on age- and education-specific employment rates in the long-
form sample of the 2000 census, applied to the current-year age- and education-specific population.

Figure 44. Age- and education-specific labor ers, 2015
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Age group 65 is 65+. Data are based on age- and education-specific employment rates in the long-
form sample of the 2000 census, applied to the current-year age- and education-specific population.

Figure 45. Age- and education-specific laborers, 2025
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Trandations

Knows no or few characters bu shizi huo hen shao
No schooling wei shangguo xue
Literacy class saomang ban

Primary school xiaoxue

Middle school
Lower middle school chuzhong
Technical middle school jigong (corresponds to either lower or upper middle school)
Upper middle school gaozhong
Specia middle school zhongzhuan
Vocation school zhiye gaozhong

University
College (college-level associate degree) daxue zhuanke
Undergraduate studies daxue benke
Graduate studies (Masters degree, PhD) yanjiusheng

Degrees of completion (1992, 2000 censuses)
Graduated biye
Currently attending zaixiao
Completed yiye
in 1992 census. completed course of study but did not graduate, or attended but did
not complete course of study
in 2000 census. completed course of study, but not graduated
Not completed (discontinued) chuoye (this category is not included in 1992 census)
Othersgita

[lliterate or semi-illiterate wenmang, ban wenmang

L abor-quantity-quality-1978-2025-16May05.doc 81



