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On 28 April 2011, China’s state statistics bureau released its first report on the country’s 2010 population
census. The report states that the total population of mainland China reached 1.3397 billion in 2010,
with an annual average population growth rate of 0.57% during the previous 10 years. The share of
the total population aged 0 to 14 declined from 22.9% in 2000 to 16.6% in 2010, whereas the
proportion aged 65 and above grew from 7.0% to 8.9% during the same period. This indicates that
China’s population is aging rapidly. The report also shows that China is urbanizing, with nearly half of the
population—665.57 million people, or 49.7%—living in urban areas, an increase of 13 percentage
points over the 2000 figure. Moreover, about 260 million Chinese people are living away from where
they are formally registered, and the overwhelming majority of them (about 220 million) are rural
migrants living and working in urban areas but without formal urban household registration status. China
is at a demographic turning point: It is changing from an agricultural society into an urban one, from a
young society to an old one, and from a society attached to the land to one that is very much on the move.

There was considerable uncertainty about
the size of China’s population before 1953,
when the country held its first national

census of modern times (1). The population enu-
merated by the 1953 census, 594.4 million, re-
vealed rapid population growth at a very high
rate (2). China then conducted a partial census
in 1964 and a complete one in 1982 with sup-
port from the United Nations Population Fund
(UNFPA). China has since carried out censuses
in 1990, 2000, and 2010 (Table 1). Although the
national population census is the most reliable
source of demographic data, the household reg-
istration system and other survey data collected
by various government agencies and academic
institutions also provide information of varied cov-
erage and quality. However, there are widespread
concerns in the scientific community regarding
the quality of some of these population data. An
example is the current controversy as to the lev-
el of fertility in the country and its regions (3).
Users of Chinese population data should bear
these concerns in mind.

Review of the Past and Current
Demographic Situation
The current demographic situation in China re-
flects the profound demographic transition of the
past several decades. Both mortality and fertility
have declined substantially.

The country’s crude death rate fell from about
25 deaths per thousand per year in the early 1950s
to about 7 per thousand today; life expectancy at
birth has almost doubled, from 40 years to around
73 years [see (4) for a discussion of mortality
during the early years of the PRC]. The period
1959–1961 witnessed an exceptional demograph-

ic fluctuation mainly attributable to the great fam-
ine, with more than 20 million excess deaths
and the postponement of 20 million births (5).
China’s most substantial mortality decrease took
place in the period between 1950 and 1975, when
the country was still one of the poorest in the
world. This rapid decline of the death rate ismainly
a result of economic development and improve-
ments in education and health services, especially
the public hygiene movement that resulted in a
sharp drop in mortality from infectious diseases
(6). Rapid mortality decline was recorded first
among children and young adults and then spread
to middle- and old-age groups (7). The infant mor-
tality rate has declined from 203 per thousand

births in 1949 to 14 in 2010. Mortality decline has
continued throughout the period of China’s eco-
nomic reform since the late 1970s, although at a
slower pace. Cardiovascular disease, cancers, and
respiratory and digestive diseases are now the
leading causes of death, and the situation is quite
similar to that of developed countries (8).

High fertility and declining mortality domi-
nated China’s demographic profile before the early
1970s. As a consequence, the first two decades
of the PRC (1950 to 1970) were a time of rapid
population growth, with an average annual growth
rate of above 2%. Fertility decline emerged first
in the country’s urban areas in the mid-1960s
and is attributed partly to the increased availa-
bility of contraceptive services provided to urban
residents. However, the country’s nationwide fer-
tility transition dates from the early 1970s and
was initiated by the government-sponsored fam-
ily planning program. The total fertility rate (TFR)
declined sharply from about 5.8 births per wom-
an in 1970 to 2.8 births in 1979, a decrease of
more than 50%. The TFR dropped to below the
replacement level in the early 1990s and is now
thought to be around 1.5 births per woman.

There is no doubt that government commit-
ment, and the efficient and sometimes coercive
implementation of the family planning program,
were the major determinants of China’s rapid fer-
tility decline. No numerical birth-control target was
set when China began its nationwide family plan-
ning program in the 1970s. Instead, the program of
the 1970s emphasized late marriage and child-
bearing, longer interbirth intervals, and therefore
fewer children. The so-called “one-child policy”
was introduced in the late 1970s—after most of
the fertility decline had occurred, and partially
as a response to China’s ambitious stride toward

School of Social Development and Public Policy, Fudan Uni-
versity, Shanghai, China. E-mail: xzpeng@fudan.edu.cn

Table 1. Major demographic indicators for mainland China. National Population Census data for 1953,
1964, 1982, 1990, 2000, and 2010 were provided by the National Bureau of Statistics of China.

Indicator 1953 1964 1982 1990 2000 2010

Population (millions) 594.4 694.6 1008.2 1133.7 1265.8 1334
Birth rate (per 1000) 37.0 39.3 22.3 21.1 14.0 12.6
Death rate (per 1000) 14.0 11.6 6.6 6.7 6.5 7.1
Natural increase (per 1000) 23.0 27.8 15.7 14.4 7.6 5.5
Family household size 4.3 4.4 4.4 4.0 3.4 3.1
Percent aged 65+ 4.4 3.6 4.9 5.6 7.0 8.9

Percent aged 0 to 14 36 39.9 33.6 27.7 22.9 16.6

Total fertility rate 5.8 5.8 2.6 2.3 1.7 1.5‡

Female life expectancy — — 69.3 70.5 73.3 76†

Male life expectancy — — 66.3 66.8 69.6 72†

Infant mortality rate 138.5 84.3 34.7 32.9 28.9 13.8

Sex ratio at birth
(female = 100)

104.88 103.86 108.47 111.3 116.86 118.06

Illiteracy rate* — 33.6 22.8 15.9 6.7 4.1

Percent urban 13.0 18.3 20.9 26.4 36.2 49.7

Per capita GDP
(RMB yuan)

— — 528 1644 7858 25575†

*For 1964, this refers to the population aged 13 and over who are unable to read; for 1982, 1990, 2000, and 2010, this refers
to the population aged 15 and over who are unable to read or have difficulty reading. †Figures for 2009. ‡Estimated.
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modernization—and its implementation relied heav-
ilyongovernment administrative systemswith finan-
cial and other incentive and disincentive measures.
In fact, China has never implemented a pure one-
child policy. In general, a strict “one-child policy”
has only been carried out among urban residents.
The majority of the rural families are allowed to
have two children, whereas regulations forminority
ethnic populations are more flexible (9). Therefore,
the term “one-child policy” is an oversimplification.
It is also evident that other social and economic fac-
tors, such as advances in education, improvements
in the position of women, and reductions in mor-
tality, also contributed to the general fertility decline.

There has always been marked regional var-
iation in all demographic indicators in China.
Thus, TFRs today range from above 2.2 births per
woman in some of the inland provinces to well
below 1 in the major cities of Shanghai and Beijing
(Table 2). Similar variation existswith respect to life
expectancy: The highest, 79 years, is recorded in
Shanghai; the lowest, about 69 years, is reported for
Yunnan and Qinghai provinces and Xizang (Tibet)
autonomous region. Urbanization and population
aging show similar regional patterns. Thus, themore
socioeconomically advanced regions of the country
tend to be much more urbanized and to have older
populations.

The level of urbanization in China before the
1980s was quite low, and it increased very slowly
over time. Indeed, the country was widely viewed
as an example of “underurbanization”—that is,
a case of industrial growth without parallel ur-
banization. Only about 20% of the population
lived in urban areas in the late 1970s (Table 1).
However, the urbanization process has accel-
erated since the beginning of China’s economic
reforms in the early 1980s. Today about half of
the population lives in the country’s 655 cities
and more than 20,000 towns. Between 2000 and
2010, the urban areas absorbed more than 15 mil-
lion newcomers each year. People are increasingly

Table 2. China’s provincial population statistics around two census years in the
1980s and 2010s. Grouping of provincial units into three main areas (eastern,
central, and western) is based on an official government statement in 2000.
Census statistics for Chongqing and Hainan were not available in 1982 because

these two provincial units were set up in later years. The overall dependency ratio
is calculated as [(number of people aged 0 to 14 and those aged 65 and over)/
(number of people aged 15 to 64)] ×100. Datawere unavailable for empty cells.
(View map of China's provinces at www.scim.ag/pR0bQz.)

Region Province

2010s 1980s

Total
fertility
rate

(2010)*

Life
expectancy
(2010)*

Overall
dependency

ratio
(2010)†

Sex
ratio

at birth
(2005)‡

Percentage
of urban
population
(2009)†

Per capita
gross

regional
product

($US, 2010)§

Total
fertility
rate

(1982)†

Life
expectancy
(1981)#

Overall
dependency

ratio
(1982)†

Percentage
of urban
population
(1982)†

Per capita
gross

regional
product

($US, 1982)§

P.R. China 1.63 73.7 34.17 118.6 45.68 4358 2.60 67.8 62.60 21.13 277
Eastern
area (11
provinces)

Beijing 1.00 77.8 20.92 113.9 85.00 9233 1.44 72.0 40.10 58.62 883
Tianjin 1.20 76.8 22.43 114.6 78.01 7789 1.61 71.1 41.96 53.00 776
Hebei 1.65 74.7 33.46 120.1 43.00 2869 2.48 70.7 57.38 — 169
Liaoning 1.20 75.4 27.76 112.3 60.35 3654 1.70 70.8 50.40 49.00 467
Shanghai 0.90 79.3 23.08 117.4 88.60 10711 1.42 73.0 34.48 61.95 1513
Jiangsu 1.30 75.9 31.41 124.3 55.60 4847 2.01 69.6 52.72 15.66 341
Zhejiang 1.35 76.7 29.12 113.6 57.90 6184 1.59 69.7 53.96 — 317
Fujian 1.50 74.7 30.46 122.0 51.40 4432 2.57 68.6 69.15 — 241
Shandong 1.65 75.9 34.37 114.1 48.32 4846 2.11 70.2 57.85 10.33 281
Guangdong 1.80 74.4 30.96 118.9 63.40 5506 2.48 68.6 64.85 17.93 333
Hainan 1.70 75.0 38.50 123.0 49.13 1957 — — — — —

Central
area (8
provinces)

Shanxi 1.80 73.9 32.77 116.2 45.99 3091 2.44 67.9 62.23 21.47 291
Jilin 1.20 75.2 25.58 112.5 53.32 2655 1.87 69.0 59.13 39.60 284
Heilongjiang 1.40 74.6 25.44 109.6 55.50 2748 1.91 68.4 62.10 39.91 403
Anhui 1.87 74.0 39.20 130.8 42.10 2087 2.49 69.4 67.22 14.30 198
Jiangxi 2.00 71.8 41.80 125.6 43.18 2157 2.62 66.3 76.34 19.45 213
Henan 1.65 73.7 41.56 115.4 37.70 2684 2.90 69.8 67.03 14.42 187
Hubei 1.70 73.4 29.87 128.8 46.00 2752 2.46 65.8 60.54 17.68 267
Hunan 1.75 73.1 37.74 121.3 43.20 2567 2.43 64.5 63.72 14.21 227

Western
area (12
provinces)

Sichuan 1.55 73.5 38.73 114.8 38.70 1612 2.00 64.3 64.10 12.13 200
Guizhou 1.80 69.7 51.03 124.5 29.89 1064 3.03 61.9 83.65 33.27 147
Yunnan 1.70 69.3 39.59 112.1 34.00 1876 2.67 61.5 77.53 13.19 179
Xizang — 68.3 41.76 103.7 23.80 2015 3.81 — 70.07 9.84 287
Shannxi 1.70 72.7 30.28 133.1 43.50 2693 2.67 65.2 60.36 — 203
Gansu 1.65 70.8 35.85 114.9 32.65 1752 2.30 66.1 66.14 15.49 208
Qinghai 1.96 69.7 37.40 116.6 41.90 2774 2.59 61.6 76.05 20.36 271
Ningxia 2.00 72.7 38.68 106.8 46.10 2569 2.60 65.9 80.02 18.57 248
Xinjiang 2.20 70.8 36.91 105.0 39.85 2580 3.13 61.3 82.42 28.48 258
Guangxi 1.90 73.6 44.82 120.7 39.20 2166 2.71 68.3 74.13 12.24 187
Neimenggu 1.50 72.5 27.65 115.4 53.40 3827 2.13 67.0 64.28 29.11 254
Chongqing 1.50 74.0 39.94 112.2 51.59 2346 — — — — —

*Data from the 2010 Internal Statistics Reports of the National Population and Family Planning Commission of China. †Data compiled using the National Population Census in 2010 and
1982. ‡Data from the National Sample Survey of Population Changes in 2005. §Data calculated by using reports of provincial population data of 2010 Census and corresponding
Statistics Bulletin of the National Bureau of Statistics of China. Per capita dollar amounts are calculated from the yearly average exchange rates for 2010 ($US 100 = 682.67 RMB) and 1982
($US 100 = 189.25 RMB). #Data from China Population Information and Resources Center, China Population Data Sheet 1987.
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concentrated in relatively small geographic re-
gions, particularly in city belts such as those of
the Yangtze River and Pearl River deltas and the
Beijing-Tianjin region.

The urbanization process during the reform
era follows a worldwide trend of an increasing
share of the population residing in cities. How-
ever, it also has a distinctive trait that challenges
how we understand the increasing complexity of
global urbanism, which can be partly attributed
to China’s social segregation based on the house-
hold registration system (Hukou) (10). The country’s
economic reforms have led to an unprecedented
rural-to-urban migration, and this has contrib-
uted greatly to the rise of the urbanization level.
Because the family planning policy has been
implemented more rigorously in urban areas,
and because many big metropolitan areas (such
as Shanghai) have already experienced negative
growth of their own native populations, recent
rises in urbanization level and in the number of
urban residents have mainly been due to changes
in city scale and urban territorialization (11) and
the settlement of migrants. Unprecedented rural-
urban migration has reshaped the geographic dis-
tribution of the Chinese population.

As in other easternAsian countries, the demo-
graphic transition created a favorable impetus
that contributed to the nation’s rise (12). Lower
fertility increases women’s participation in the
labor force and helps to improve levels of educa-
tion, health, and nutrition. Lower fertility reduces
the dependency ratio—that is, the ratio of the
working-age population to the younger and older
(nonworking) segments of the population—within
families. Lower fertility also increases opportuni-
ties to acquire income beyond the basic necessities
of life. For China as a whole, the labor force con-
tinually increases as a result of the high fertility of
two or three decades ago. The working-age popu-
lation (aged 15 to 64), according to the 2010 census,
accounted for 74.5% of the total population—a
much higher share than that of many developed
and developing countries. This results in a low over-
all dependency ratio (Table 2). Millions of young
peasants migrate into the cities to match the strong
growth of labor demand in the manufacturing and
service industries, which also has been encouraged
by various reforms of the social security and wel-
fare systems. As a result, China has been able to
have more investment and savings and a steadily
rising gross domestic product (GDP). In other
words, China has happily enjoyed its so-called
“demographic bonus” during the past 30 years
(13). But the window for harvesting this bonus
may close soon (14).

China has avoided a massive population ex-
plosion, but there have been huge social and eco-
nomic costs. The abnormally masculine sex ratio
at birth is one such example. This was first reported
in the 1980s and has worsened since then. The
latest census reveals that in 2010, for every 100
newborn girls there were 118 boys. The current

male-to-female ratio of 118 is slightly lower than
the figure reported previously, 119 in 2005, even
though tough policies and measures have been
introduced to address the issue in the past decade.
There are marked regional differences in this
regard. In general, the abnormalities are less severe
in some western provinces and the autonomous
regions, but more serious in the central and south-
ern parts of China. Strong son preference and
widely available pre-birth sex identification and
sex-selective abortion are the main causes of this
gender imbalance at birth (15).

Another major consequence of China’s demo-
graphic transition is rapid population aging. The
country reached the threshold of an aging society
(i.e., population aged 65 and above accounting for
more than 7% of the total population) in 2000. The
aging process has progressed very rapidly as the
cohort of baby boomers has reached the retirement
age. By 2010, the population aged 65 and above
amounted to 118.8million, versus 100.45million
in 2000. It is interesting to note that in eastern
China and the major urban centers, the aging pro-
cess has slowed because of the immigration of
many young laborers from the countryside (Fig.
1A) (16). However, in turn, this leads to a more
serious aging challenge in the rural areas (Fig. 1).
Moreover, aging in China is occurring at a much
earlier stage of socioeconomic development than
seen in European countries and in Japan.

What Lies Ahead for China’s
Demographic Transition?
China’s population will certainly grow in the fu-
ture, even though the current TFR is well below
the replacement level of 2.1. However, two key
questions remain: (i) For how long will this
growth continue? (ii) What will be the peak future
size of the population? Given the current socio-
political setting, the government’s population policy
will be one of the decisive factors that determine
the answer to these questions. There is a consensus
that the mortality rate will continue to decrease,
although perhaps on a slower path. Therefore, dif-
ferences in population projections are mainly due
to varied assumptions regarding the family plan-
ning policy and the fertility level.

Many population projections for mainland
China have been made by scholars and organiza-
tions both in and out of China. It is impossible to
cover all of them in this article; therefore, only a
few are selected for discussion. Figure 2A refers
to projections that assume a constant fertility rate,
and Fig. 2B shows projections that allow for
changes in population policy and consequent
change in fertility rate. All projections agree that
China’s population will continue to grow for at
least another decade. However, there are marked
differences in terms of the peak population, which
ranges from 1.35 to 1.507 billion because of dis-
agreement about the present fertility level in China.
Projections made by Goldman Sachs are exception-
al, showing that China’s population will continue to

grow even after 2050. By assuming that the current
policy remains unchanged and assuming a TFR of
1.6 to 1.7, Zeng (17) and NPFPC (National Pop-
ulation and Family Planning Commission of China)
(18) project that the population will reach a peak of
around 1.41 billion in 2025 (Fig. 2A), whichwill be
followed by a rapid decline after 2030. The latest
version of projection made by the United Nations
Population Division (19) is very much in line with
this. Assuming a TFR of 1.47, a rate lower than the
official one, Wang Feng projects a peak population
of 1.35 billion in 2023 (20). Goldman Sachs (21)
based their projections ondetailed assumptions from
the World Bank Population Unit (slightly adjusted
toward the UNPD medium-variant standard) and
claimed that the population will continue to grow
during the next 40 years, and that in 2050 its size
will reach 1.53 billion.

The projections shown in Fig. 2B are based
on varied assumptions with regard to population
policy. Relaxing the current “one-child policy” to
a “two children for one-only-child couples” (i.e.,
couples in which one party was an only child)
policy (22) will lead to a peak population of
about 1.45 billion in 2030 (18) or 1.49 billion in
2037 (17). If there is a shift to a universal “two
children for all couples” policy, then China’s peak
population size will be about 1.5 billion, reached
in 2030. Under the “two children with late child-
bearing” scheme, the peak population will be
about 1.48 billion in 2038. With entirely different
assumptions, Goldman Sachs (21) assumed a total
relaxation of the “one-child policy” from 2010
onward, with the result that the population will
continue to grow to 1.67 billion in 2050.

Except for the projection made by Goldman
Sachs, most recent projections—including others
not mentioned in this review—envisage a peak
population for mainland China of around 1.45
billion to 1.5 billion, a figure that will be reached
around 2025 to 2030. In fact, there is a near
consensus among researchers that the country’s
population growth will be slower, and stop earlier,
than previously projected; for example, the earlier
forecast made by NPFPC, assuming no policy
change, projected a peak population of 1.6 billion
by 2035.

The age structure of the population is an-
other important component of the projections.
As shown in Fig. 2C, aging will undoubtedly
characterize China’s demographic prospects for
much of the 21st century. Population aging is
foreseen under all scenarios and is roughly com-
parable. The proportion of the elderly aged 65+
will slowly exceed 10% from now to 2015 and
then rise rapidly, reaching 20% and 25%, respec-
tively, in the periods 2015–2035 and 2040–2050
(17, 18, 23). The absolute size of the elderly
population is expected to reach 200 million by
2025 and 300 million by 2040. In addition, note
that the proportion of the population aged 65+
under the “current policy unchanged” scenario will
be higher than in other scenarios by an appreciable
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degree. This is because lower fertility will in-
evitably mean more rapid aging (18).

Although the increase of the elderly popula-
tion will surpass the rest of the age groups, the
working-age population (aged 15 to 64) in China
will remain enormous, both in terms of absolute
size and as a share of the total population. The
influence of potential adjustments in population
policy on the size of the working-age population
will only emerge after the period 2025–2030.
All projections show that China’s working-age
population will continue to grow in the next dec-
ade, that it will reach a peak of around 980 to

1000 million around 2016–2020, and that this
will then be maintained for a while. The shrinking
of the working-age population is more or less
inevitable around the time that the population
stops growing. The size of the working-age pop-
ulation will largely be determined by changes in
population policy and the prevailing fertility level.
The working-age population would gradually
decline to 800 million under the “current policy
unchanged” scenario and would be a little less
than 900 million under the “two children for one-
only-child couples” scenario. Varied policy ad-
justment and TFR options can result in the size

of the working-age population in China ranging
between 780 million and 1000 million in 2050.

Moreover, the huge migration involved in
the process of urbanization has always been
regarded as one of the motive forces of China’s
economic growth and development. The scale
and pace of urbanization promise to continue at
an unprecedented rate. If current trends hold,
the urban population will expand from about
665 million in 2010 to 926 million in 2025 and
will hit the 1 billion mark by 2030 (24). This
means that China’s cities will add 335 million
people in the next 20 years—more than the entire
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0.0– 5.0
5.0– 7.0
7.0–10.0
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Data missing
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20.0–30.0
30.0–40.0
Above 40.0
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20.0–30.0
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Proportion of the population aged 65+ (%), 1982 Proportion of the population aged 65+ (%) 2010
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Fig. 1. (A) Provincial distribution patterns of the population aged 65 and over (left, 1982; right, 2010). (B) Provincial distribution patterns of the population
aged 0 to 14 (left, 1982; right, 2010).
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population of the United States
today. Most of these 335 million
new urban residents (240 to 260
million) will be rural-urban mi-
grants. This growth will undoubt-
edly imply mounting pressures
for many cities. After all, there
will be 219 cities with more than
1 million inhabitants by 2025,
compared with just 35 in Europe
today. Moreover, 24 of these cities
will have more than 5 million
people (24).

From the projections above,
it seems that for the short run,
China’s population will continue
to grow, and the working-age
population will remain abundant.
The trend, however, will begin to
change in the next decade as the
aging of the population acceler-
ates, and this will have profound
impacts on China’s future develop-
ment. China’s population will de-
crease not because ofwar, plague,
or famine, but rather because of
human choices, and China will
face the challenge of population
decline and population aging.

There are uncertainties. Many
population projections emphasize
an adjustment of government pop-
ulation policy. But fertility policy
and retirement policy may under-
go further changes in the future.
If so, when will any such changes
occur? Will any changes in pol-
icy have much effect? Little at-
tention is devoted to the impacts
of socioeconomic and political factors; China’s
social, economic, and cultural variants mean that
we may never exactly grasp what lies ahead in
terms of future demographic trends. There are
uncertainties from the regional differences, and
most projections treat China as a whole and
ignore the vast regional variation. Uncertainty
also comes from population migration. Whether
Chinese cities can absorb ever larger numbers
of newcomers under environmental and de-
velopment constraints is unknown. Also, little
is known about how urbanization will change
millions of Chinese farmers’ demographic be-
havior and further affect future demographic
trends.

Challenges and Opportunities
China is completing its demographic transition
within a compressed time period relative to most
other countries in the world. Although the
country has benefited, particularly in terms of
economic growth, from rapid and constant
mortality and fertility decline and rapid urban-
ization, it also faces great challenges to adapt to

these changes. If not properly managed, such
adaptations could incur a variety of risks.

It is clear that demographic factors are crucial
to economic growth in China. One-fourth (26%)
of China’s economic growth from 1965 to 2005
can be attributed to the growth of the working-
age population (25). China’s working-age popu-
lation is estimated to peak at 1 billion by 2015
and will start to decline thereafter (19). As a re-
sult, the labor market demand/supply relationship
is changing. On the other hand, even as one of the
fastest-growing economies, China is struggling
to keep up with millions of new entrants into the
urban labor market, which needs to create about
20 million jobs annually to absorb both local la-
bor market entrants and incoming rural migrants.

The slower growth and eventual decline of
the labor force could constrain future economic
growth and could have a profound impact on
development (26). Excess cheap labor supply,
which is one of the major factors driving China’s
economic miracle, will no longer be available;
this will push wages upward and possibly reduce
the global competitiveness of China’s manufac-

turing exports. On the other hand, higher wages
may increase internal consumption and standard
of living. On the whole, this demographic change
may transform China from an “abnormal econ-
omy” into a “normal dynamic emerging economy”
(27). Some have argued that it is approaching
the “Lewis turning point” and that any demo-
graphic dividend is to be exhausted (13).

These changes in labor supply will inevitably
lead to a geographic restructuring of the economy.
Labor-intensive, export-oriented industrial clusters
in the big city centers and the coastal regions may
have to move into inland provinces where cheap
labor is still available, or may be transferred to
other developing countries.

With the working-age proportion beginning
to decline in the country, it will be a good chance
for China to raise the legal retirement age, cur-
rently set at 60 years for men and 55 for women.
This is an arrangement that was introduced in the
early 1950s, when life expectancy at birth was
only about 40 years. Furthermore, regulations and
policymeasures should be adapted to increase old-
age labor force participation and to remove direct
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or indirect barriers to workers continuing in
employment beyond the normal retirement age.

Another response to the potential labor short-
age in China is to improve labor productivity by
investing more in human capital and skills, by
moving up the value chain and creating higher-
productivity jobs, by more efficient allocation of
labor between sectors, and by improving the
efficiency of the labor market. Remarkable suc-
cess has been achieved in raising the educational
level of the Chinese people over the past several
decades. The latest population census reveals that
the illiteracy rate for people aged 15 and over has
decreased from 6.72% in 2000 to 4.08% in 2010
(Table 1) and that people attending a university
and pursuing a college education amounted to
120 million, including around 29 million students
currently studying in higher education institu-
tions, which makes China’s higher education
system the largest in the world (28). The Chinese
government has committed to increasing its
investment in education, but public spending
on education was only 3.59% of the GDP in
2009—a figure lower than in many developing
countries. China must make the transition from a
country with a large labor force to one with
abundant human capital (29). To reach this end,
more innovation and reform in China’s overall
education system are absolutely required.

The elderly population will increase mark-
edly over the next half century, both in terms of
absolute numbers and as a proportion of the
total population. At present and for the near fu-
ture, the very large younger segment of the old-
age population (i.e., people in their 60s) is the
result of the baby boom in the 1950s and early
1960s. However, the proportion of the oldest old
(i.e., 75 years and over) will increase substan-
tially within about 20 years. This will put huge
pressure on pension and health care systems.

China introduced a Western-style pension sys-
tem in the late 1990s, and the system today is
divided along rural-urban lines and regionally
fragmented with decentralized financial and ad-
ministrative management (30). The existing so-
cial protection arrangements, including pension, in
China is in itself inequitable and therefore tends
to broaden the urban-rural and regional gap rather
than narrowing it (31). By the end of 2010, the
Urban Basic Pension System covered 257 million
urban residents, or about 40% of the urban pop-
ulation. In addition, 100million rural people—15%
of all population living in the countryside—have
joined the new rural social pension system (32).

Moreover, the sustainability of these systems
is a major issue. Huge deficits in the country’s
pension system are expected if no further reform
is conducted. Some argue that under the current
system, assuming a replacement rate (pension as
a percentage of final salary) of 52%, an annual
deficit in the urban basic pension system will
emerge as early as in 2015, and the total deficit
would be equivalent to 95% of the total annual

GDP in 2050 (33). Relaxation of current family
planning regulations and a higher fertility rate
may ease the future burden of any pension def-
icit to some extent, but it cannot reverse the
general aging trend. More reforms of the in-
tegrated multi-pillar pension arrangements must
be carried out to expand the financial and ser-
vice resources for old-age support and make the
system more equitable (34).

The government launched its ambitious uni-
versal medical insurance program only a few
years ago. By 2010, the urban basic medical
insurance scheme covered 432 million people,
or two-thirds of total urban residents. In the coun-
tryside, 95% of farmers joined the new rural
cooperative health-care system. The quality of and
accessibility to the public health service varies
among regions and among different social strata;
this has become an issue of social justice and
equity. Demographic changes, and population
aging in particular, will certainly be one of the
main causes of increasing expenditures for med-
ical service. Although it is crucial to provide
better medical service to the elderly population,
it is equally important to promote a healthy life-
style among younger age groups.

One of the results of China’s demographic
change is the weakening of family capacities
and functions. The traditional family support sys-
tem is eroding with migration and fewer chil-
dren per family, and this will present a great
challenge to the continuation of the country’s
cultural traditions. There is a whole generation
of families, or about one-quarter of all families,
that have only one child. The size of the single-
child group amounts to more than 100 million at
present. The single-child generation has some
special characteristics (such as self-centeredness)
and behaves differently from other generations,
although the difference may not be as big as is
commonly stereotyped (35). This unique demo-
graphic phenomenon will certainly influence the
country’s socioeconomic development and its
political future as well. However, systematic re-
search on the potential societal impacts of adults
who grew up in single-child families has been
extremely limited.

The severe imbalance in sex ratio at birth is
expected to be gradually reversed in the near fu-
ture, and the consequence of this phenomenon—
which lasted for three decades—will soon begin
to emerge. By 2025, China will have a deficit
of young females at typical marriage ages rang-
ing from 20 million to 30 million (36). A severe
“marriage squeeze” (the extent to which changes
in marital ages by sex reflect the relative supply
of potential husbands and wives) is expected and
has become the most widely discussed implica-
tion of sex-selective abortion, not only in schol-
arly literature but in the popular media as well.
The marriage squeeze may lead to serious in-
stability in the institutions of marriage and fam-
ily and consequently poses a great threat to the

stability of the country’s social order. The poorest
poor in China’s countryside will be the social
group suffering most. Changes in marriage pattern,
including importation of brides from abroad,
are expected, although the factors that may al-
ter the pool of potential spouses are much more
complicated. Marriage squeeze will inevita-
bly affect the country’s future development in
all aspects, even its huge foreign exchange re-
serves (37).

As the world is becoming more urbanized
around both megacity regions and smaller cities,
China offers valuable lessons on the continued
power and limitations of top-down state planning
relative to the growing influence of global cap-
ital and local markets in shaping megacity re-
gions on the booming coast and smaller centers
in the less-developed interior. The Chinese gov-
ernment has just published a national plan that
has defined the functions of regions at local lev-
els with differentiated policies to sustain the
country’s development. Local governments must
optimize, accelerate, restrict, or prohibit industrial
development and urbanization as well, in differ-
ent regions according to the national plan of the
development priority zones (38). Although state-
guided development of major city regions will
continue to drive urbanization and economic growth
in China, increasing differentiation in catch-up
development—in conjunction with varied histor-
ical conditions and local endowments—may be-
come more important in determining the future
trajectory and socioeconomic consequences of ur-
banization in China (39).

With its huge population, China must find
ways to sustain and conserve natural resources.
An ever-increasing population will inevitably
exert greater impacts on China’s already trou-
blesome food supply, water shortage, and envi-
ronmental pollution problems.

Per capita water resources in China are only
about 2200 m3, about one-fourth of the world’s
average. With population growth and industrial
development, water shortages have already af-
fected major cities and have become one of the
bottlenecks for sustainable development. China
may be caught between growing demand for
fresh water on the one hand and limited and
increasingly polluted water supplies on the other.

China lost around 12.4 million ha of arable
land between 1980 and 2008. This reduction in
arable land can be attributed to three main fac-
tors: industrialization, construction of residential
buildings, and land degradation. With a constant-
ly decreasing arable land area and continued in-
crease of the population, China is getting closer
to the threshold of arable land scarcity, whose
rough benchmark was defined by geographer
Vaclav Smil as 0.07 ha per person (40). China
may have the ability to ensure food supply by in-
tensifying the use of land and increasing re-
liance on modern material input and agricultural
technology (41). China’s demand will certainly
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affect international food markets and the global
food balance.

China is already among the largest emitters of
carbon dioxide in the world. Population growth is
viewed as one of the decisive factors that will drive
future climate change. New research suggests that,
in addition to population size, changes in popula-
tion structure, urbanization, and household size
also contribute to climate change. Urbanization
leads to a substantial increase in carbon emissions,
whereas the aging process leads to a decrease.
The net effect of demographic change is to in-
crease projected emissions for China by 45% over
time (42). However, the demographic impact on
climate change should not be overstated, as it ac-
counted for only one-third of the country’s emis-
sion increase; industrialization, urbanization, and
consumption are more important factors deter-
mining future carbon emissions in China (43).

Demographic changes in China will have
important global impacts. Given all of the fac-
tors discussed above, a future population decline
may be desirable for China. But rapid or even
sudden population decline would be disastrous,
and it would be very difficult to stop. Maintain-
ing the present low fertility would be worri-
some. Overall, it would be rational for China to
modify its current population policy and to relax
the rigid control on childbearing sooner rather
than later, and to allow the TFR to grow and be
maintained at around 1.8 in the near future. Then
the country’s population would decline and its
aging process would be slower in the future,
which would provide more time and a better
social environment for China to cope with future
population-related socioeconomic changes. China’s
population issues should be dealt with in an in-
tegrated and balanced way.
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Global Human Capital: Integrating
Education and Population
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Almost universally, women with higher levels of education have fewer children. Better education is
associated with lower mortality, better health, and different migration patterns. Hence, the global
population outlook depends greatly on further progress in education, particularly of young women.
By 2050, the highest and lowest education scenarios—assuming identical education-specific
fertility rates—result in world population sizes of 8.9 and 10.0 billion, respectively. Better
education also matters for human development, including health, economic growth, and
democracy. Existing methods of multi-state demography can quantitatively integrate education into
standard demographic analysis, thus adding the “quality” dimension.

Human beings have many observable and
measurable characteristics that distinguish
one individual from another; these char-

acteristics can also be assessed in aggregate and
used to distinguish one subgroup of a popula-
tion from another. Here, we focus on the level

www.sciencemag.org SCIENCE VOL 333 29 JULY 2011 587

SPECIALSECTION



1

CorreCtions & CLarifiCations

www.sciencemag.org    sCiEnCE    erratum post date    30 september 2011 1

Editor’s notE
In the Review “China’s demographic history and future challenges” in the 29 July special 
section on Population (1), Fig. 1 showed a map of the South China Sea. We have become 
aware that some readers are interpreting the publication of this map as a statement by Sci-
ence on the maritime borders marked in the image. This is not the case.

Science‘s policy, found on the masthead page of each issue, states that “all articles pub-
lished in Science—including editorials, news and comment, and book reviews—are signed 
and reflect the individual views of the authors and not official points of view adopted by 
AAAS or the institutions with which the authors are affiliated.” Science does not have a 
position with regard to jurisdictional claims in the area of water included in the map. We 
are reviewing our map acceptance procedures to ensure that in the future Science does not 
appear to endorse or take a position on territorial/jurisdictional disputes.
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