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Glossary
Demographic dividend Term describing the benefit to a

country of having a large working population following a

fertility slowdown.

Demographic transition Theoretical model used to

explain population changes over time from a context

characterized by high fertility and mortality rates to low

fertility and mortality rates.

Dependency ratio An age–population ratio of those

typically not in the labor force and those typically in

the labor force. It is calculated by dividing the

number of people younger than 15 years and
Encyclopedi0
older than 65 years by the number of people aged 15–64

years.

Hypergamy Marriage into an equal or higher caste or

social group.

Missing women Pattern of high sex ratios in census data

indicating sex discrimination toward females.

Patrilocality Custom in many societies with son

preference that adult children live with the husband’s

parents.

Replacement rate The number of children each woman

needs to have to maintain current population levels.

Sex ratio Ratios of males to females in the population.
Introduction

In the mid-twentieth century, many developing countries ex-

perienced a ‘demographic transition’: a transition from a society

in which women had many births and many infant deaths, to a

society with lower fertility and lower infant mortality. This pat-

tern was particularly pronounced in China and India, which

enjoyed rapid improvements in public health and steep declines

in death rates among infants and children. In the early 1960s,

following sharp declines in infant mortality which had exceeded

100 per 1000, the total fertility rate (TFR) – the number of

children a woman would have in her lifetime at prevailing age-

specific rates – of both countries exceeded six births per woman,

resulting in massive young cohorts. Government policies and

changing social norms led to rapid fertility decline in the 1970s

in China and in the 1990s in India, leaving both countries with

massive cohorts born during their respective baby booms, and

much smaller cohorts before and after. This peculiar age structure

is associated with a set of advantages and challenges that will be

discussed later in this article.

A similar story has begun to play out in sub-Saharan Africa,

where recent declines in mortality have led to a rapid increase

in population growth. Much of Africa’s population is

extremely young, posing a challenge in the short run but pos-

sibly aiding economic growth in the long run. Africa’s age

structure is also affected by the human immunodeficiency virus

(HIV)/acquired immune deficiency syndrome (AIDS) epi-

demic, which generally affects young adults, leaving children

and the elderly behind to fend for themselves. This has resulted

in a very young age distribution in Africa, similar to the situ-

ation in China and India in the 1970s and 1980s. The lesson of

China’s and India’s present may be useful for Africa’s future.

The rapid fertility decline in China and India was also

accompanied by an alarming pattern: the ‘missing girls’ phe-

nomenon. The combination of traditional son preference, the

need to reduce fertility, and the diffusion of ultrasound tech-

nology led to a sharp increase in the sex ratio at birth in both

countries. Scholars estimate that more than 100 million girls

are missing worldwide, 80 million of which are due to sex
discrimination in China and India alone. Both countries are at

the cusp of an explosion in the sex ratio of the adult popu-

lation, which may have important implications for society in

general, and health in particular. Recent increases in China’s

syphilis rate have alarmed policymakers, and the dynamics of

both countries’ populations could generate a challenging

scenario for public health officials.

In this article, the author examines the causes and con-

sequences of these population patterns, focusing on health as

an outcome. The author begins in Section A Modern History of

Fertility in Developing Countries with a general overview of

fertility trends that gave rise to rapid demographic transition.

The experiences of China, India and Africa are examined, as

each are at a different stage of the demographic transition. In

Section Demographic Transition and the Implications for

Economic Growth and Public Health, issues related to where

each country finds itself in the context of its demographic

transition are examined. For China, the most pressing concern

is to provide old age support for its rapidly aging population.

For India, the challenges the country faces in providing medical

care to its large young population are described. How the Af-

rican experience with HIV/AIDS will shape its country’s future,

in light of the disease’s pronounced effect on the age distri-

bution is examined. In Section Missing Women and Impli-

cations for Public Health, the focus is on the impact of China’s

and India’s skewed sex ratios on health in a variety of contexts,

including its impact on sexually transmitted infections (STI),

care for infants, and other pathways, such as the emergence of a

large unmarried elderly population. In Section Conclusion, the

author concludes with a brief discussion of policy recom-

mendations for public health planning in the developing world

as it relates to the demographic patterns observed.
A Modern History of Fertility in Developing Countries

The demographic transition involves four stages. In the first

stage, society is characterized by high birth and death rates

that keep the population in balance. All human populations
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are believed to have had this balance until the late eighteenth

century, when this stage ended in Western Europe. Developing

countries found themselves in this predicament of high birth

and death rates until the twentieth century.

In the second stage of the demographic transition, the

death rate drops due to improvements in food supply, sani-

tation, and access to medical care, leading to lower infant

mortality rates and longer life spans. The size of the popu-

lation grows rapidly during this phase, and the decline in

death rates among infants and children result in a very young

population. In the third phase, birth rates fall due to several

factors. These include increased access to contraception, re-

duced need for farm labor, and increased participation of

women in the workforce. A key factor in lowering the fertility

rate is a growing recognition among parents that births will

likely survive to adulthood, reducing the need for very high

fertility to compensate for high child death rates. This gives

way to the fourth phase, where countries experience low birth

and low death rates, and balance reemerges, slowing popu-

lation growth.
The Demographic Transition in China, India, and Africa

The current phase of each region analyzed is shown in

Figure 1, showing China near the conclusion of its transition,

India in the transition process, and Africa which is yet to

experience transitional fertility decline.
China
In China, the demographic transition narrative fits the coun-

try’s population history tightly, and the country has now

entered the last stage. In China, throughout the 1960s the TFR

exceeded six births per mother. This rapid population growth

alarmed Chinese officials, and the Communist Party sub-

sequently enacted a series of fertility control policies, in-

cluding new restrictions on women having more than two

children during the 1970s. These early policies were im-

mensely successful and from 1970 to 1980, the TFR fell from

5.8 to 2.3 births per woman. Family planning officials were

instructed to enforce an even stricter policy starting in 1979,

when China instituted its one-child policy. Under this policy,

China’s TFR declined to 1.5, below replacement and among

the lowest rates in the world.

In the short run, the benefits to China’s fertility program

are indisputable. At present, the fraction of China’s population

that is in their working years (ages 15–64) is 73.5%. This has

contributed to the country’s stellar growth record, which, in

turn, has been an important factor in the improvement in

health outcomes. Recent estimates from nationally represen-

tative surveys put life expectancy at birth at 74.8 years for

females and 72.8 for males, levels that approach those of the

world’s more developed countries. However, a crisis is loom-

ing. The size of the country’s population aged 60 and above

will increase dramatically in the coming years, growing from

200 million in 2015 to more than 300 million by 2030. The

challenges stemming from this rapid population aging is dis-

cussed in the next section.
India
The Indian population narrative is similar to China’s, but

occurred roughly two decades later. Between 1951 and 1976,

India’s crude death rate dropped by more than half, from 28.6

to 13.8 – and the crude birth rate only fell by a quarter, from

45.9 to 34.4. This period featured rapid population growth,

and India’s improvements in infant health continued during

the 1980s and 1990s.

The population explosion has left India with a very young

population, and on the cusp of becoming the world’s most

populous nation – possibly by 2020. At present, more than

half of India’s population is under 25 and more than 65% is

below the age of 35. In recent years, Indian fertility has slo-

wed, partly due to government mandates and partly through

the normal mechanisms highlighted in the demographic

transition framework, such as increasing female education,

which has led to wider take up of contraception. Birth cohorts

in recent years are smaller than in the previous decade, as

reflected in Figure 1. Still, India’s explosive population growth

for several decades has left the country with an extremely

young population.

As a result of this currently favorable age distribution, India

is currently enjoying its demographic dividend, with eco-

nomic growth exceeding 7% every year since 1997. The

country continues to enjoy a low dependency ratio, with

65.2% of the population in their working years. However, the

country still lags behind developed countries in life expect-

ancy. Life expectancy at birth for men is 66.1 years and for

women 68.3 years, reflecting challenges in providing adequate

health care to its massive population. The country has also

struggled with providing sufficient primary and secondary

education. Further investments in health and human capital

can position the country to continue cashing in its demo-

graphic dividend. However, although India is still decades

away from facing an aging population, the country will almost

certainly face challenges similar to those that China will face,

albeit in a delayed fashion.

Sub-Saharan Africa
During the 1980s, the population of sub-Saharan Africa grew

at a rate of 3.1% per year, the highest of any developing re-

gion. The population growth occurred due to rapid mortality

decline and only moderate fertility decline. In 1970 Africa’s

TFR was 6.7. By 1990 it had declined 12% to 5.9 with an

additional decrease of 24% to 4.5 by 2010. However, child-

hood mortality rates declined more rapidly, with the under-

five mortality rate declining from 180.6 to 125.3, a 31%

decrease, between 1980 and 2010. The combined impact of

rapid declines in mortality and more modest declines in

fertility have left sub-Saharan Africa with a very young popu-

lation, with 44% of the population under the age of 15. If the

Indian and Chinese precedent is followed, it is reasonable to

expect that fertility will begin to level off in Africa, though

when this will occur is unclear, and less effective government

fertility regulations imply that intervention will need to come

from voluntary family planning participation. Should Africa

succeed in encouraging faster fertility decline, the region may

enjoy its demographic dividend earlier. In any scenario,

however, the population should continue to grow at robust

rates for many years, leaving the continent with a very young
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Figure 1 Age pyramid in China, India, and Africa – 2010. US Department of Commerce (http://www.census.gov/population/international/data/idb/
informationGateway.php).
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population in the coming decades. This could prove to be a

boon to economic growth, as the eventual fertility decline and

subsequent population aging will leave Africa with a huge

working population. Some policymakers, however, fear that

poor management of African economies may leave them un-

able to capitalize on the favorable age structure.

However, as shown in Figure 1, the massive young cohorts

in Africa may pose a challenge in the near-term, as the region

grapples with a high dependency ratio. Note that this is in part

related to the consequences of the HIV/AIDS epidemic, which

has resulted in millions of deaths to people who are in their

prime working years, as the disease peaks in prevalence among

individuals between ages 20 and 49. There is little reliable

national-level data describing the distribution of deaths by

cause for sub-Saharan Africa, and the World Health Organ-

ization’s mortality database lists HIV-related causes for only

one sub-Saharan nation (South Africa). An examination of

cause-specific death data available for two countries, Tanzania

and South Africa, revealed an increase in the probability of

dying between ages 15 and 50 from HIV-related causes of up

to 127% for males and 153% for females. Recent evidence

indicates, though, that deaths from HIV have begun to plat-

eau, which is an encouraging sign that the epidemic will not

continue to worsen. However, for several high-prevalence

countries such as Botswana and Zimbabwe, HIV has shortened

life expectancies by several decades. A lack of further progress

containing HIV could prevent the region from enjoying the

benefit of its favorable age distribution, should the population

of workers continue to suffer from high mortality.
The Missing Girls of China and India

As China and India experienced rapid fertility decline, many

parents were unwilling to complete fertility without having a

son. The value of sons is in part religious, as both Confu-

cianism and Hinduism designate the son as having the

responsibility to perform certain rites. However, a primary

explanation for son preference is the custom of patrilocality,

practiced in both countries. Patrilocality refers to the firmly-

entrenched cultural norm for elderly parents to coreside with

their adult son, and for a woman to ‘marry in’ and assist

him in this function. Patrilocality is the custom in almost

every country with missing women. In a world without social

security and with limited ability among individuals to gener-

ate financial wealth, this is the primary method of guaran-

teeing support in one’s old age. In this context, it is perhaps

unsurprising that parents have resorted to sex selection in a

period of fertility decline, when parents will have to rely on

fewer children to care for them in their old age.

When Amartya Sen first coined the term ‘missing girls’ in a

1990 New York Review of Books article, it was unclear exactly

how these women went missing. Although some presumed

that daughters suffered higher mortality rates throughout

childhood, later scholarship documented that infanticide and

sex-selective abortion were the primary explanations, with the

latter becoming increasingly prominent after ultrasound’s

diffusion in China in the late 1980s and early 1990s in India.

Historically, Chinese and Indian parents discriminated

against girls on birth and throughout childhood to ensure the
survival of a son to adulthood. However, this practice was

muted during the baby boom of the 1960s, which allowed the

vast majority of parents to have an adult son without engaging

in sex selection. However, in both China and India, increas-

ingly strict enforcement of fertility limits put parents in a more

difficult position. Strict enforcement of China’s one-child

policy throughout the 1980s forced parents to curb fertility. In

India, overzealous promotion of family planning occurred

through activities such as sterilization camps, and the country

later adopted a two-child limit for public officials. In both

countries, the need to have a son at an early parity became

paramount. Following the introduction of ultrasound tech-

nology, parents were able to identify the sex of the fetus after 4

months of pregnancy, a technology that significantly lowered

the time and psychic cost of engaging in discrimination

against girls. A steep rise in the sex ratio at birth was observed

in both countries in the 1990s, and has remained disturbingly

high. As shown in Figure 2, this increase was concentrated

among births following daughters, when parents would have

felt compelled to have a son but be in violation of the one-

child policy.

The most recent census data for both countries indicates

that the sex ratios are at the highest levels ever recorded for

each country. The naturally occurring sex ratio at birth is 106

(106 boys for 100 girls). In China, the 2005 Chinese Popu-

lation Survey and the 2010 census reported that the sex ratio at

birth was 118 and 119 males to females respectively, suggesting

that the distorted sex ratios will continue to be a problem well

into the twenty-first century. In India, the problem is some-

what less severe, though still shocking in magnitude. India’s

2011 sex ratio among ages 0–6 was 109 as a ratio of males to

females, representing deterioration from the 2001 sex ratio of

108. In Northern Indian states with strong son preference such

as Haryana and Punjab, the ratios are similar to those in

China, with reported sex ratios of 120 and 118, respectively.

This long running problem has left both countries with ex-

tremely distorted sex ratios among the young. In China, there

were nearly 25 million more boys than girls under 20 in the

2010 census.
Demographic Transition and the Implications for
Economic Growth and Public Health

As the large cohorts born during the second phase the

demographic transition enter their prime working years, a

window of opportunity is provided for rapid economic

growth, as slowing fertility yields a large mass of workers.

However, as these cohorts enter old age, they place pressure on

the system; the large mass of elderly, with smaller population

cohorts before and after them, represents a challenge.

In this section, the author briefly describes a set of unique

challenges facing China, India, and sub-Saharan Africa, related

to the demographic transition in each context. In China, how

the country will deal with a large elderly population without

extensive pension programs is examined. In India, the chal-

lenges with providing health care to its large, poor, and rural

population is discussed. In sub-Saharan Africa, the focus is on

the most pressing concerns in the area of public health, which
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are to lower infant and maternal mortality, and provide wider

access to contraception.
China

In China, the chief implication of the age distribution is

that the country has to rapidly prepare for a heavy burden on

each worker to support multiple retirees. For example,

the one-child policy has resulted in a 4-2-1 problem, where

four grandparents turn to two adult children for support, who

only have one child of their own, leaving a great burden on

each young person to provide old age support. The need for

pension programs in China is acute, but programs are limited.
The rural pension programs attracted reasonable participation

rates, especially among individuals without sons, but com-

plications in implementing the programs prevented their ex-

pansion. The massive expansion in the elderly population

forecasted has already led many to call for a relaxation of the

one-child policy. However, government officials have ignored

these proposals and called for an extension to the policy in its

most recent five-year plan.

China’s age distribution is highly skewed, relative to the

US (Figure 3). China experienced two baby booms: the first

in the 1960s, and the second in the late 1980s, when the

earlier boom cohorts had children. However, in the wake of

government-mandated fertility control, each successive cohort

in China is now smaller than the last. The magnitude of

MAC_ALT_TEXT Figure 3
MAC_ALT_TEXT Figure 2


Fertility and Population in Developing Countries 305

Author's personal copy
China’s baby boom cohort dwarfs that of the US’s that oc-

curred following World War II. Although the US is anticipated

to converge to a normal population distribution with a

modest fraction of elderly in the population, China is pre-

dicted to have a massive population of retirees. This will place

pressure on the system to provide for these retirees later in the

twenty-first century. Forward-thinking policy would dictate

that the government access funds from the current generation

of workers to provide for the future generation of retirees, as it

seems unlikely that the next generation of workers will be able

to support the large population of retirees.
India

In India, a critical challenge is how to provide proper care to

the massive young, poor, and primarily rural population.

India’s young population, if provided proper access to edu-

cation and health care, should allow the country to be highly

productive for several decades. New initiatives have been

launched in India, such as the National Rural Health Mission,

which will serve to increase access to medical professionals in

India’s rural areas. Challenges have also plagued the expan-

sion of rural health insurance. While 70% of India’s popu-

lation lives in villages, less than 2% is insured. Issues of cost

sharing and access to services have made insurance either not

financially viable or unattractive.

In many rural areas, there is an insufficient supply of

properly trained physicians. In areas with skilled physicians,

absenteeism is a challenging issue. It has been estimated that

absenteeism can be as high as 40% among primary health

providers and among teachers. They found absenteeism rates

were related to the quality of infrastructure, and doctors were

often working more hours at private facilities instead of

publicly accessible facilities. This highlights the challenge of

making medical services affordable and available.
Sub-Saharan Africa

Sub-Saharan Africa faces a set of unique challenges in the

context of its demographic transition. The two primary issues

are the need to (1) lower infant and maternal mortality and

(2) expand access to contraception. Maternal mortality in sub-

Saharan Africa with 500 deaths per 100 000 births is twice as

high as in the next highest region, South Asia with 220 deaths

per 100 000 births. More than half of all maternal deaths

worldwide occur in sub-Saharan Africa. Likewise, under-five

mortality exceeds 100 deaths per 1000 births, higher than in

any region in the world. Although both of these rates have

declined from even higher levels, they both represent chal-

lenges to development. High childhood mortality rates pre-

vent the proper allocation of parental resources to children

who will survive, and high maternal mortality rates leave

many children without proper parental support. Both repre-

sent challenges necessary for sub-Saharan Africa to overcome

in order to exit the poverty trap.

Sub-Saharan Africa’s high fertility rate also poses a chal-

lenge for policymakers. For the region to enjoy a demographic

dividend, fertility must be slowed. Fertility rates are highly

negatively correlated with female educational attainment. This
occurs through several channels affecting both desired family

size and access to contraception to achieve the desired family

size. Higher female education is associated with later marriage,

greater autonomy of women in the household and over their

fertility choices, and perhaps most importantly, higher op-

portunity costs of childbearing due to foregone wages. More

educated women also have greater knowledge of an access to

contraceptives, which is also partly responsible for lower fer-

tility among more educated women. As such, increasing fe-

male education may be an effective policy tool for lowering

Africa’s fertility rate. In light of recent evidence that fertility

declines in Africa are stalling, policy makers may wish to

consider more proactive strategies for lowering fertility.
Missing Women and Implications for Public Health

In this section, the author examines how China’s and India’s

‘missing girls’ will affect public health in the coming years. The

focus is on a set of health issues that have been examined by

scholars that are related to the high sex ratios in Asian

countries.
Unmarried Men in China

China is on the cusp of a dramatic deterioration in men’s

marital prospects. As shown in Figure 4, the sex imbalance

between potential spouses is forecast to be at its worst by

2025, when the cohorts with the highest sex ratios (those

born under the one-child policy) reach adulthood. China’s

one-child policy in combination with legislation regulating

minimum age at marriage generates a problematic scenario.

As birth cohorts age, they find that each successive generation

is smaller than their own, giving rise to a ‘kite-shaped’ age

distribution common in many Asian countries. It has been

estimated that the fraction of men aged 25 and older who fail

to marry will exceed 5% by 2020 and 20% by 2030. In the

most optimistic scenario simulated, where the sex ratio returns

to normal immediately, the share of men who fail to marry in

2060 will stabilize just below 10%. In light of historical pat-

terns of hypergamy in China, it will likely be the men of

lowest status who fail to marry, and the poorest regions of the

country will have the highest rates of bachelorhood. This will

generate a challenging situation for providing old age support

at the local level as the population of ‘bare branches,’ or men

who fail to marry and represent bare branches on the family

tree, increases.
Trends in Sex Work and Sexually Transmitted Infections

Prostitution in China is widespread and has increased dra-

matically in recent years. Following Deng Xiaoping’s campaign

for economic reform in 1978, the market for sex work in-

creased dramatically, as migration of both men and women to

urban areas provided both increased demand and supply.

Current estimates indicate that between 3 and 10 million

women participate in this market, a steep increase from the

hundred thousand estimated as recently as 1989. Informal

prostitution rackets are common throughout China,
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sometimes involving high-school girls. However, government

response is generally limited in China. Authorities attempt

crackdowns through controversial ‘shame parades’ where

Chinese prostitutes are forced to endure the embarrassment of

being marched down a public street. In spite of these efforts,

most scholars believe that the government is unwilling or

unable to seriously tackle the problem.

In a parallel and alarming trend, China has experienced a

steep increase in the syphilis infection rate, with maternal

transmission rates to newborns increasing by a factor of five

between 2003 and 2008 in Shanghai. Although sex work may

often have ambiguous welfare consequences, in the Chinese

context, the concern is clear. Chinese men visit prostitutes

frequently and they are reluctant to wear condoms, which are

in combination a cause for concern. The low condom use rates,

lack of institutional will to reduce prostitution, and the rising

sex ratio will likely create challenges as men fail to marry. In

light of evidence that many women participate in prostitution

while being married in general and in China in particular, this

is a serious concern for the future, as concurrent sexual rela-

tionships may speed the diffusion of HIV and other STIs.
Patterns in Breastfeeding

The differential fertility behavior after the birth of sons and

daughters also manifests itself in subtle ways in India. In a

recent paper, it was shown that boys are breastfed for longer

than girls. The mechanism is not explicit gender discrimination

among living children, but driven rather by the fact that sons

are often the last child. Because breastfeeding makes women

less fertile, mothers looking to have another child, as is often

the case after a female birth, will discontinue breastfeeding their

daughters sooner than after sons. As such, boys are treated to

longer durations of breastfeeding, which is documented to have

important health implication in India, where drinking water is
often unsafe relative to breast milk. The difference in duration

for boys and girls is shown in Figure 5, and it is estimated that

this explains 14% of the excess child mortality for girls relative

to boys. Although historically parents exhibited explicit bias in

allocation of resources to boys over girls, now developing

countries are faced with more subtle but no less problematic

forms of discrimination.
Sex Ratios and Social Unrest

An additional concern in China is that the high sex ratios

will lead to social unrest. There are several reasons for concern

over having millions of surplus males, including the possi-

bility for China to seek out an armed conflict, as occurred in

the nineteenth century following a prior episode of elevated

population sex ratios. One 2007 study focuses more narrowly

on the incidence of crime rates and exploits timing of the

implementation of the one-child policy by province, which

generates variation in sex ratios regionally. Modest effects of

the adult sex ratio on violent crime and property crime were

found, with the rise in sex ratios responsible for roughly one

seventh of the overall rise in Chinese crime rates during the

period 1988–2004. The possibility that unmarried men will

generate social unrest is very plausible, and has been advanced

in popular media such as newspapers. Unfortunately, the

literature is scarce as the hypothesis will not be fully

testable using the Chinese experience until the cohorts with

extremely skewed sex ratios reach adulthood, which will occur

in the next decade. This is, however, an important issue that

will need to be monitored.
The Gender Gap and Female Suicide

Chinese suicide rates exhibit several unique and alarming

patterns. Suicide rates in China are twice the international
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average, and are nearly six times higher in rural China than

urban China. China is also the only country where suicide

rates are higher for women than men, with suicide accounting

for nearly a third of deaths to young women in rural areas. In

recent years, female suicide rates have declined sharply, with

no parallel decrease for men, as shown in Figure 6. What

explains these striking patterns in Chinese suicide? And what

role has the rapid economic and social change in China

played in the decline in suicide rates among women? India has
also had challenges dealing with suicide among farmers, often

after poor harvests, and high rates have been observed among

the young. Among men, 40% of suicides were among people

aged 15–29 but for women, it was nearly 60%. These patterns

indicate that women continue to have difficult lives in these

countries with traditional son preference. The high suicide

rates in China and India among young women speak of a

welfare gap by gender that has led to a serious public health

concern, and is an area for future research.

MAC_ALT_TEXT Figure 5
MAC_ALT_TEXT Figure 6


308 Fertility and Population in Developing Countries

Author's personal copy
Conclusion

The developing world is characterized by extreme population

patterns. The rapid demographic transition of China and India

has left both countries primed to capitalize on their favorable

age distribution in the short run, but with challenges in the

long run. Africa is now at the cusp of its own fertility decline,

provided proper family planning is implemented it could

likely begin to enjoy its own demographic dividend. The role

that fertility change has played in determining economic

outcomes in these countries is important, and will continue to

be so as they each deal with the unique challenges associated

with population aging, providing access to health care, and

lowering mortality rates.

The high sex ratios in Asia also represent a complicated

policy issue, as they relate to a set of health challenges in a

wide range of contexts including crime, old age support, and

prevention of STI. The impact of missing women on the future

health status of these populations is not yet clear, as the co-

horts born following the introduction of ultrasound technol-

ogy have not yet reached sexual maturity. However, it is certain

that this will be an important and challenging issue in the

coming decades, and in the near future in China.

The policy lessons of the history of China and India are

important for countries earlier in their demographic transi-

tion, such as those in sub-Saharan Africa. Sharp changes in

fertility can generate rapid economic growth, and pull a

country from a poverty trap. However, a highly skewed age

distribution also generates a new set of challenges. For pol-

icymakers, it is critical to capitalize on the opportunity pre-

sented by having a large working population. This requires

investment in education and health, to ensure these cohorts

are productive. Eventually, these cohorts will age and represent

a large responsibility, as will occur in China’s near future. As

such, it is critical to prepare for population aging during the

period of demographic dividend. These lessons will be im-

portant as India and sub-Saharan Africa enter the next stage of

their respective demographic transitions.
Acknowledgments

The author thanks Susan Schwartz and Elisheva Mochkin for

excellent research assistance.
See also: Abortion. Fetal Origins of Lifetime Health. HIV/AIDS,
Macroeconomic Effect of. HIV/AIDS: Transmission, Treatment, and
Prevention, Economics of. Sex Work and Risky Sex in Developing
Countries. Social Health Insurance – Theory and Evidence. What Is
the Impact of Health on Economic Growth – and of Growth on Health?
References

Banister, J. and Hill, K. (2004). Mortality in China 1964–2000. Population Studies
58(1), 55–75.
Ebenstein, A. and Sharygin, E. (2009). The consequences of the ‘missing girls’ of
China. World Bank Economic Review 23(3), 399–425.
Further Reading

Ainsworth, M. (1996). Fertility in sub-Saharan Africa. World Bank Economic Review
10(1), 81–84.

Bloom, D., Canning, D. and Sevilla, J. (2003). The demographic dividend: A new
perspective on the economic consequences of population change. Santa Monica,
CA: RAND Population Matters.

Bongaarts, J. (2010). The causes of educational differences in fertility in Sub-
Saharan Africa. Vienna Yearbook of Population Research 8, 31–50.

Bongaarts, J., Buettner, T., Heilig, G. and Pelletier, F. (2008). Has the HIV epidemic
peaked? Population and Development Review 34(2), 199–224.

Caldwell, B. K. and Caldwell, J. C. (2006). Demographic transition theory.
New York: Springer.

Coale, A. and Banister, J. (1994). Five decades of missing females in China.
Demography 31(3), 459–479.

Ebenstein, A. (2010). The ‘missing girls’ of China and the unintended consequences
of the one child policy. Journal of Human Resources 45(1), 87–115.

Ebenstein, A., Dasgupta, M. and Sharygin, E. J. (2012). The socio-economic
implications of son preference and fertility decline in China. Population Studies
(in press), doi:10.1257/aer.103.5.1862.

Edlund, L., Li, H., Yi, J. and Zhang, J. (2007). Sex ratios and crime: Evidence from
China’s one-child policy. Review of Economics and Statistics (in press).

Hudson, V. and den Boer, A. (2004). Bare branches: The security implications of
Asia’s surplus male population. Cambridge, MA: MIT Press.

Jayachandran, S. and Kuziemko, I. (2011). Why do mothers breastfeed girls less
than boys? Evidence and implications for child health in India. Quarterly Journal
of Economics 126(3), 1485–1538.

Klasen, S. and Wink, C. (2003). ‘Missing women’: Revisiting the debate. Feminist
Economics 9(2–3), 263–299.

Liu, M. and Finckenauer, J. O. (2010). The resurgence of prostitution in China:
Explanations and implications. Journal of Contemporary Criminal Justice 26(1),
89–102.

Parish, W. and Pan, S. (2006). Sexual partners in China: Risk patterns for
infection by HIV and possible interventions. In Kaufman, J., Kleinman, A. and
Saich, A. (eds.) AIDS and social policy, pp 190–213. Cambridge, MA: Harvard
University Asia Center.

Patel, V., Ramasundarahettige, C., Vijayakumar, L., et al. (2012). Suicide mortality in
India: A nationally representative survey. Lancet 379, 2343–2351.

Rele, J. R. (1987). Fertility levels and trends in India, 1951–1981. Population and
Development Review 13(3), 513–530.

Sen, A. (2010). More than 100 million women are missing. New York Review of
Books 37(20), 61–66.

Tucker, J. D., Sheng-Chen, X. and Peeling, R. W. (2010). Syphilis and social
upheaval in China. New England Journal of Medicine 362(18), 1658–1661.

Zeng, Yi, Ping, Tu, Baochang, Gu, et al. (1993). Causes and implications of the
recent increase in the reported sex ratio at birth in China. Population and
Development Review 19(2), 283–302.
Relevant Websites

www.popcouncil.org

Population Council.

www.prb.org

Population Reference Bureau.

http://www.un.org/en/development/desa/population/index.shtml

United Nations Population Division.

www.popcouncil.org
www.prb.org
http://www.un.org/en/development/desa/population/index.shtml

	Cover
	Fertility and Population in Developing Countries
	Introduction
	A Modern History of Fertility in Developing Countries
	The Demographic Transition in China, India, and Africa
	China
	India
	Sub-Saharan Africa

	The Missing Girls of China and India

	Demographic Transition and the Implications for Economic Growth and Public Health
	China
	India
	Sub-Saharan Africa

	Missing Women and Implications for Public Health
	Unmarried Men in China
	Trends in Sex Work and Sexually Transmitted Infections
	Patterns in Breastfeeding
	Sex Ratios and Social Unrest
	The Gender Gap and Female Suicide

	Conclusion
	Acknowledgments
	See also
	References
	Further Reading
	Relevant Websites




