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fm Learning Objectives 

Identify the factors that influ ence the dis
tribution of human popu lat ions at diffe re nt 

sca les. 

• Define metho ds geograp hers use to ca lculate 
populatio n density. 

• Expla in the differences between and the im
pac t of method s used to ca lcu late populat ion 
de nsity. 

• Exp lain how popu latio n distribution and 
density affect soc iety and the environme nt. 

J 
Descr ibe eleme nts of pop ulation compos i
tion used by geographers. 

• Exp lain ways that geograp hers depic t and 
analyze popu lation co mposi tion . 

• Exp lain factor s that acco unt for contem 
porary and histor ical trends in population 
grow th and decli ne. 

• Exp lain theo r ies or population growt h and 

decli ne. 
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Exp lain the intent and e ffects of various 
pop ulation and immi gratio n policies on pop
ulation size and compos ition. 

• Exp lain how the changi ng role of fe males 
has demographic conseq ue nces in different 

par ts of the world . 

• Exp lain the causes and co nseq uences of an 

ag ing pop ulation. 



' ' z ero, possibly even negative [population/ growth " 
was the 1972 sloga n pr oposed by the prim e min
ister of Singapore, an island countr y in Southeast 

Asia. His nation 's p opulation , which stood at I million at the end 
of World War II ( 1945), had doubl ed by the mid -1960s . To avoid 
the overpop ulation he foresaw, the go vernment decreed "Boy or 
girl, two is enough " and refuse d maternity leaves and access to 

health insurance for third or subsequent births. Abortion and 
ster ilization were legalized, and children born fo urth or later in 
a fa mily were to be disc rimin ated against in school admis sions 
poli cy. In response, by the mid-1 980s birth rates had fallen 10 be
low the level necessa ry to rep lace the p opul ation, and abortions 
were termin ating more than one-t hird of all pregnan cies. 

"AI least two. Better three. Four if you can afford it " was the na
tional slogan proposed by that same prime minister in 1986, reflecting 
fem:1· that the earlier campaign had gone too fa,: Gone was concern 
that ove,popu lation would doom the country to pe1petual poverty. in
stead, Prime Minister Lee Kuan Yew was moved to worry that popula
tion limitation would deprive Singapore of economic growth potential 
and the youthful, educated workforce needed to support its aging pop
ulation. His 1990 national budget provided for sizable long-term tax 
rebates/or second children born to mothers younger than 28. Not cer
tain that fi nancial inducements alone would suffice to increase popu
lation, the Singapore governme/11 annually renewed its offer to take 
100,000 Hong Kong Chinese who might choose to leave when China 
took over that terri1my in 1997. By 2018, Singapore was among the 
richest countries in the world. ii also had one of the lowest fe rtility 
rates in the wo,ld. Population decline was avoided, howeve1; by care
fit!ly increasing immigration rates to make up for the lack of births. 

The policy reversals in Singapore reflect an inflexible fact of popu
lation: the structure of the present controls the content of the future. 
The size, characteristics, growth trends, and migrations of today's 
populations help shape the well-being of peoples yet unborn. The 
numbers, age, and sex distribution of people; patterns and trends 
in their fertility and mortality; and their density of settlement and 
rate of growth both affect and are affected by the social, politi
cal, and economic organization of a society. Through population 
analysis, we can understand the relationship between population 
and resources, evaluate national and international population poli
cies, and make reasoned forecasts of what the future may bring. 

Population geography provides the background concepts 
and theories to understand and forecast the size, composition, and 
distribution of the human population. It differs from demography , 
the statistical study of human population, in its concern with spa
tict! analysis- location, density, pattern, and relationship to the 
physical environment. Regional natural resources, standard of 
living, food supply, and conditions of health and well-being are 
basic to geography's population concerns. In addition, they are 
fundamental expressions of the human-e nvironmental relation
ships that are one of the core themes of human geography. 

4.1 Population Growth 
Sometime in 2017, a human birth raised the Earth's population to 
7.5 billion people. In 1999, the count reached 6 billion. In 2017, 
the world was adding an additional 83 million people annually, 
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or some 230,000 per day. By contrast, it took from the beginning 
of human history to about the year 1800 to reach I billion, and 
another J 30 years to add the second billion. However, the annual 
rate of population increase has slowed from a peak value of 2. I 
percent in 1962 to I.I percent in 20 17. Even with the slowing 
rate of population growth, the United Nations in 2017 projecte d 
that the world would likely be home to 9.8 billion inhabitants in 
2050. Projections of world population contain uncertainty that 
increases as they extend further into the future. The U.N. projec
tions for the year 2 100 range from 9.5 to 13.3 billion, with a best 
projection of 11.2 billion. U.N. projections for 2300 range from 
2.3 to 36 billion. 

All demographic forecasts agree, however, that essentially 
all of any future growth will occur in countries now considered 
developing (Figure 4.1), with especially rapid growth in the 47 
least-developed states. The world's IO most populous countries 
are mostly found in the developing regions of the world. and that 
trend will become even more pronounced by 2050 ('l.uhlc .J. ). 
We will return to these projections and to the difficultie s and dis
agreements inherent in making them later in this chapter. 

Just what is implied by numbers in the millions and billions? 
With what can we compare the 20 17 population of Trinidad and 
Tobago in the Caribbean (about I .4 million) or of China (about 
I .4 billion)? 11 is difficult to appreciate a number as vast as I mil
lion or I billion, and the great distinction between them. Here is 
an example offered by the Population Reference Bureau to help 
visualize the immensity of these numbers. 

• A 2.5-ce ntimeter ( I-inch) stack of U.S. paper currency con
tains 233 bills. If you had a milli on dollars in thousand-dol
lar bills, the stack would be 11 centimeters (4.3 inches) high. 
If you had a billion dollars in thousand-dollar bills, your 
pile of money would reach I 09 meters (358 feet)-a bout the 
length of a football field. 

Table 4.1 

World's Most Populous Countries, 2017 and 2050 

2017 2050 

Population Population 
Country (million s) Country (millions) 

China 1,387 India 1,676 
India 1,353 China 1,343 
United States 325 Nigeria 4 11 
Indonesia 264 United States 397 
Brazil 208 Indonesia 322 
Pakistan 199 Pakistan 311 
Nigeria 19 1 Brazil 231 
Bangladesh 165 Congo Dem. Rep. 216 
Russia 147 Bangladesh 202 
Mexico 129 Ethiopia 191 

Source : Populmio,r Ref erence Bureau, 2017. 
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Figure 4.1 World population numbers and projections. (a) World 
population began explosive expansion after World War 11 ended in 
1945. Numbers in more developed regions will remain stable or decline 
during this century due to low fertility rates. However, higher immigra
tion and higher fertili ty among immigrants are projected to increase the 
U.S. population by more than 20 percent between 20 17 and 2050, and 
large-volume immigration into Europe could alter its projected popula
tion decline. Between 2000 and 2100, nearly all populat ion growth is 
projected to take place in 58 high-fertility countries. The high-fertility 
countries are all classified as less developed, and 39 are located in 
Africa, 9 in Asia , 6 in Oceania , and 4 in Latin America/Ca ribbean. (b) 
Africa is forecast to grow faster than the other world regions, increasing 
its share of the world's population substantially. China and Europe will 
decline slightly in total population and see a decline in their share of 
world population. 
Sources : (a) Es1immesfro m Popu /a1io11 Refe rence Bureau am/ United Na1io11s Populmi on 
Funt/; (b) Based on United Na1io11s and U.S. Bureau of the Census data and projec tions. 

The im pl ica tion s of the prese nt numbers and th e potential 
increa ses in population are of vita l curr ent socia l, polit ical, and 

ecological conce rn. Popu lation numb ers were mu ch sma ller 
so me 12,000 years ago when co ntin ental g laci ers began the ir 
retreat, people spread to forme rly unoccupied po rtions of the 
g lobe, and hum an exper imentation w ith food so urc es initia ted 
the Agricultura l Revo lution. The 5 o r IO million peop le who then 
const ituted a ll of humani ty obviously had co nsiderable po te ntial 
to expan d their numbe rs. In retrospect, we see that the natura l 

resource base o f the Earth had a population- supportin g capac ity 
far in excess of the press ures exerted on it by early hunting and 

gather ing groups. 
Some observe rs mainta in that despi te a large and grow

ing world pop ulation , the ada ptive and exploitive ingenuity of 
human s wiJI generate so lutions to resource shortages. To them, 
population growth means more pressure for innova tions and 
a larger pool of human talent to ge nerat e those innova tions. 

2100 

Projected share of total world population, 2050 
(Total = 9.8 billion) 
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Others, however, frightened by the resource demands of a grow
ing wor ld popu lation that had already expa nded fourfo ld- from 
1.6 billion to 6.1 billion-in the ce ntury from 1900 to 2000 , co m

pare the Ear th to a lifeboat or spaces hip with an eve r-increas ing 
numb er o f passengers. They point to rec urring prob lems of malnu
trition and starvation (though these are reali sticall y more a matte r 
o f failures of d isu-ibution than of inab ility to produ ce enoug h food 
worldw ide). They cite g loba l cl imate cha nge, air and wate r po llu
tion, the loss of forest and farmland, rising prices of many mineral s 
and fossil fue ls, and other evidences of strains on world reso urces 

as signs that the world population has reac hed the Earth 's phys ica l 

capac ity. 
On a wo rldwide ba s is, populations grow only one way: The 

numb er o f birth s in a g iven period exceeds the numb er of deaths. 
Ignoring for the mom ent reg iona l population changes resultin g 

from migrati on, we ca n co nclud e that hum ans ha ve been highly 
succe ssful in ove rco min g natura l co ntrol s on their num erica l 
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growt h. In co ntra st, current est imate s of slowing population 
growt h and eve ntual stab ility clearly indi ca te that human s by the ir 
individual and co llect ive decision s may effec tive ly limit growt h 
and co ntrol global population numb ers. Th e impli ca tions of these 
observatio ns will beco me clearer afte r we de fine some term s im
portant in the study of popul ation and exp lore their significance. 

4.2 Some Population Definitions 
Demograp hers employ a wide range of measures of population 
compo sition and trends, though a ll thei r ca lculations start with a 
count of eve nts: of individua ls in the population , of birth s, dea ths, 
marria ges, and so on. Demograph ers co nven those co unts 10 rates 
to make them more mea ningfu l and usefu l in populati on analysis. 

Rates simpl y reco rd the freq uency of occ urrence of an eve nt 
durin g a given time frame for a designated popu lation- for ex
ample, the marriage rate as the numb er of mar riages perfor med 
per 1,000 popu lation in the United Stat es last year. Demogra
phers a lso place population s into cohort group s as they ca lculat e 
birth rates, deat h ra tes , and so on. A cohort is a pop ulation gro up 
unifi ed by a specified tempora l character istic- the age co hort of 
~ yea rs, perhap s, or the co llege class of 2025 (Figure 4.2). Ba
sic values and ra tes use ful in the ana lysis of world population and 
popul ation trends have bee n reprint ed with the permi ss ion of the 
Pop ulation Refe rence Bureau as Appendix B to this boo k. Co m
paring values in App endi x B and studyin g the chorop leth maps in 
thi s chapter wi ll help illustrate the disc uss ion that follows. 

Birth Rates 
Th e crude birth rate (CBR), often re ferred to simp ly as the 
birth rate, is the annu al numb er of live birth s per 1,00 0 popu
lation. It is "crud e" beca use it re lates birth s to total population 
without regard to the age or sex compo sition of that population . 

Figure 4.2 Wha teve r their di fference s may be by race , sex, o r 
ethni city, these babi es will forever be clu stered demograp hica lly into a 
s ing le birth cohort. 

©Diam' Mac,/011a/d/S1ockby1e/Ge1ry /maxes 
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A countr y with a popu lation of 2 milli on and with 40 ,000 birt hs 
a year would have a cru de birth rate of 20 per 1,000. 

40 ,000 20 ---- = -- = 20 per thousand 
2,000,000 1,000 

Th e birth rate of a co unt ry is, of co urse, strong ly influ enced 
by the age and sex struc ture of its populati on, the custom s and 
family size expec tation s of its inhabita nts, and its population pol 
ic ies. Beca use the se co nditi ons vary widel y, reco rded nationa l 
birth rates vary-as of 2017 , from a high of 48 in Niger in sub
Saharan A frica to 8 per 1,000 in Hon g Kong, Japa n, and So uth 
Korea in As ia and Greece, Italy , Mona co, Portu gal, and San Ma
rino in Europ e. Birth rate s o f 30 or above per 1,000 are con
sidered high and are found in sub- Saharan Africa , Afg hanistan , 
Egyp t, Iraq, the Palestinian Territor y, Timor-L este, and Yeme n. 
In the se co untri es, pove rty is widesp read and a high proportion 
of the fema le population is young. In many of them, birt h rates 
may be signifi cantly higher than offic ia l reco rds indica te. 

Birth rate s of less than 18 per 1,000 are reckon ed low and 
are charac teri stic of indu stria lized, urbanized reg ions. Overall , 
the Caribb ea n, East As ia, Europe, Nort h America , Ocea nia, and 
South America have low birth rates . In rece nt years, low birth 
rates have bee n obse rved in an increa sing num ber of deve lop 
ing states. So me of these, such as China (see "Chin a's Way
and Others"), have ado pted e ffective gove rnm ent-led pop ulation 
progra ms. In others , changed cultural norm s have reduced de
sired family size. Transitional birth ra tes (betwee n 18 and 30 pe r 
1,000) characterize deve loping and newly indu stria lizing reg ions 
such as Ce ntral America, Ce ntra l Asia, So uth As ia, Western 
Asia, Sou thern Africa , and Nort hern Afri ca. 

As the recent popu lation histories of Singapore and China in
dicate, birth rates are su~ject to change . The transition to low binh 
rates in more developed countries is usually ascribed to industrial
ization, urbani zation, and, in recent years, aging populations. While 
restrictive family planning po licies in China rapidly reduced the 
birth rate from more than 33 per 1,000 in 1970 to 18 per 1,000 
in 1986 , industria lizing Japan experienced a co mparab le IS-po int 
decline in the decade 1948- 1958 with liu le governmental interven
tion. Indeed, the stage of eco nomic deve lopment appear s closely re
lated to variations in birth rates among countries, altho ugh rigo rous 
testing of this relationship proves it to be imperfect (Figure 4.3). 
As a group, the more deve loped states of the world showed a crude 
birth rate of 11 per 1,000 in 20 17; less-developed cou ntries (exclud
ing China) reg istered about 24 per 1,000 (down from 35 in 1990) . 

Technologica l deve lopments such as the birth co ntro l pi ll 
have played a major role in declinin g birth rates. However, the 
soc iolog ica l and ideolog ica l subsyste ms of culLUre are also im
portant. Re ligious and political be lie fs can also infl uence bir th 
rates. In a num ber of diffe rent re ligions, more devo ut individ
ua ls tend to have more childr en. The co nvict ions of man y Ro
man Cat holics and Mu slim s that their religion forbid s the use 
of artifi c ial bir th co ntrol techniques ofte n led to high birth rate s 
among be lieve rs. Howeve r, predominantly Ca thol ic Italy has one 
of the world 's lowest birth rates. Islam itse lf does not pro hib it 
co ntracep tion , and birth rates vary wide ly acros s Mu slim co un
tries . Reg ional var iations in projec ted percenta ge contr ibut ions 
to world pop ulat ion grow th are summ arized in Figure 4.4 . 
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-Figure 4.4 Projec ted co n-
tribution s to world populat ion 
growth by reg ion, 20 17 to 2050. 
Afr ica is proj ected to con tribut e 
more than ha lf o f the world ' s 
pop ulati on grow th in the period 
2017 to 2050 . Indi a will surp ass 
China as the wor ld 's mo st popu 
lous co untr y as it continues to 
grow. Mea nwhil e, betwee n 20 17 
and 2050 , China 's populatio n 
will leve l o ff and begin a modes t 
dec line. 
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China's Way-and Others 
An ever larger population is "a good thing," 
Chairman Mao announced in 1965 when Chi
na's birth rnte was 37 per 1,000 and population 
totaled 7 17 million. At Mao's death in 1976, 
numbers reached 852 million, though the birth 
rnte then had dropped to 25. During the 1970s, 
China introduced a well-publicized campaign 
advocating the "two-ch.ild family" and provid
ing services, including abortions, supporting 
that progrnm. It was a bold attempt to create 
a more prosperous and powerful China while 
avoiding the ecological problems forecast by 
neo-Mahhusians. [n response, China's birth 
rnte dropped to 19 .5 per 1,000 by the late 1970s. 

"One couple, one child" became the slogan 
of a more stringent population control drive 
launched in 1979, backed by both incentives 
and penalties to assure its success in China's 
tightly controlled society. Late marriages were 
encouraged; free cont raceptives, cash awards, 
abort ions, and sterilizations were provided. 
Penalties, including steep fines, were levied 
for second birth s. At the campaign's height 
in 1983, the government ordered the ster iliza
tion of either husband or wife for couples with 
more than one child. Infanticide- particular ly 
the abandonment or murder of female ba
bies-was a reported means both of conform
ing to a one-child limit and of increas ing the 
chances that the one child would be male. 

The one-child policy was relaxed in 1984 
to permit two-child limits in rural areas 
where the major ity of the Chinese pop ula
tion still res ided . In contrast, newly prosper
ous urbanite s have voluntarily reduced their 
fertilit y to well below replacement levels, 
with childless co uples increas ingly common. 

Nationally, the one-ch ild policy was so 
successful that when it was officia lly ended 
in 2015, an estimated 400 million birth s 
had been averted. Indeed, demograp hers 
and governme nt offic ials express ser ious 
concerns that population aging and decl ine, 
not growth, are the next problems to be con
fronted. Projections suggest that by 2027, 
because of lowered ferti lity rates, China's 
populat ion number s will actually start falling. 
The country is already beginning to face a 

Fertility Rates 

pressing social problem: a declining propor
tion of working-age persons and an absence 
of an adequate welfare network to care for a 
rapidly growing number of senior citizens. 

China and India are the two most popu
lous countries in the world, home to more 
than one-third of the global population. 
Back in 1950, both countries had total fer
tility rates of about 6 children per woman. 
China had 560 million residents , compared 
to 370 million in India. But lndia is pre
dicted to surpass China by 2025 to become 
the most populous country on Earth. China 
and India's different approaches to popula
tion policy offer a contrast with grea t global 
significance. India was one of the first coun
tries to implement a national family planning 
program. It has long subsidized birth control 
devices , legalized abor tion in 1972 , and has 
performed more surgica l sterilizations than 
any othe r country. ln the mid-1970s dur ing 
the Indian emergency, Indira Ghand i's gov
ernment implemented dracon ian populat ion 
control measures includ ing mass steriliza
tion camps and even forced sterilizations. 

-

Reactions to abuses dur ing the Indian emer
gency led to a rejection of coercive population 
policies. Instead, India relies on education and 
advertising campaigns. The success of the 
programs has been limited and India's popula
tion continues to grow while China's plateaus. 

Concerned with the ir own increas ing 
numbers, many developing cou ntries have 
introduced their own programs of family 
plann ing, stressing access to con tracept ion 
and sterilization . Internationa l agenc ies have 
encouraged these programs, buoyed by such 
success as the 2 1 percent fall in ferti lity rates 
in Bangladesh from 1970 to 1990 as the pro
portion of married women using contracep
tives rose from 3 perce nt to 40 percent under 
intensive family planning encourage ment. 

With some conv incing evidence, im
proved women's education has been pro
posed as a surer way to red uce births than 
either enco uraged con traception or China 's 
coerc ive efforts. Studies from individua l 
countri es indicate that I year of female 
schoolin g can reduce the fertility rate by be
tween 5 percent and IO perce nt. 

Figure 4A Chinese Family planning poster on advertising billboard. 

©Alasdair Drysdale 

C rud e b irth rat es display such reg ion a l var iabilit y becau se of dif
fe rences in age a nd sex co mp osi tion and /or d ispariti es in b irths 

amon g those of reproductive-age. The ra te is "c rud e" beca use its 

deno min a to r co nta ins perso ns w ho ha ve no chance at all of giv

ing birt h- mal es, yo un g g irls, and o lder wo men. Fo r exa mpl e, 

we wo uld ex pec t a very low crud e birth rate in a com munit y w ith 

a high percentage of e lder ly. Th e total fertility rate (TFR) is a 

more refined and thu s mo re accurate measure for show ing the 
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Figure 4.5 Th e tota l fertility rate (TFR) indicates the average num ber of childre n that wo uld be born to eac h woman if, dur ing her childb ear ing 
years, she bore chi ld ren at the same rate as women of those ages actually did in a give n yea r. Unlike the crud e birth rate, the T FR is not affecte d by 
the age distribution of a popu lat ion and thu s is a more di rect measure o f fertility. Depe nd ing on mortali ty conditions, a TFR of 2.1 to 2.3 or more chil 
dren per woman is cons idered the "re place ment leve l," at which a pop ulation will eve ntually stab ilize. Total fert ility rates illustra te the demograp hic 
divide betwee n the high fertilit y countr ies of sub-Sa hara n Afr ica and the low ferti lity count ries of Europe and East Asia . 

Source: Data from Population Reference Bureau, 2017. 

rate and probabilit y of rep rodu ction among fertile females, the 
only segment of popul ation capable of bea ring children. 

The T FR (Figure 4.5) tells us the average number of chil
dren that would be born to each woman if, duri ng her childbearing 
years, she bore children at the current year's rate for women that 
age . Thu s, a TFR of 3 means that the average woman in a popula
tion would be expec ted to have three birth s in her lifetime. The 
fertility rate is not affected by the share of women in their child
bearing years and best summari zes the expected reproductive be
havior of women. Thu s, it is a more useful and more reliable figure 
for comparative and predictive purp oses than the crude birth rate . 

Although a TFR of 2.0 would seem sufficient exact ly to re
place present population (one baby to replace each parent), in rea l
ity replacement levels are reached only with TFR s of 2.1 to 2.3 or 
more. The fract ions over 2.0 are required to compensate for mor
talities that occur before women complete their childbear ing years. 
The concept of rep/acemenl level fertil ity is useful here. It marks 
the level of fertility at which each success ive generation of women 
produces exactly enough children to ensure that the same number of 
women survive to have offsprin g themselves. In general, then, the 
higher the level of mortality in a population, the higher the replace
ment leve l of fertility will be. For Mozam bique early in the 2 1st 
centur y, the replacement level fertility was 3.4 children per woma n. 

On a worldwide basis, the TFR in 2017 was 2.5, down from 
3.6 a quarter century earlier. The more deve loped countries re
corded a 1.6 TFR in 2017. Tha t decrease has been dwarfed by the 
rapid changes in reproductive behavior in much of the deve loping 
world. Since I 960, the average TFR in the less-deve loped world has 
fallen by half from the traditional 6.0 or more to 2.6 in 2017. That 

dramatic decl ine reflects the fact that women and men in develop
ing cou ntries are marrying later and having fewer children, follow
ing the pattern earlier set in the deve loped world. There has been, 
as well, a great increase in family planning and contraceptive use . 
ln 20 17, the United Nations repor ted that 85 percent of the globa l 
demand for family planning and contracept ives had been met. 

The rece nt fertility declines in deve loping sta tes have been 
more rapid and widespread than anyone expected. The T FRs for 
so many of them have dropp ed so dramatically si nce the early 
I 960s (Figure 4.6), that the fantastic world population proj ec
tions issued then are now genera lly disco unted and rej ected . In
deed, in 2017, half of the globa l population lived in co untries 
with fertilit y rates of 2. 1 or less. China's dec rease from a TFR 
of 5.9 birth s per woman in the period 1960- l 965 to off icially 
about 1.8 in 2017 and compara ble drops in TFR s of Bangladesh, 
Braz il, Moza mbique, and other states demonstrate that fertilit y 
reflects cultu ral values, not biologica l imperat ives. 

In fact, demographers have long assumed that rece ntly ob
served deve loping countr y- and therefore global-fe rtilit y rate 
dec lines to the replace ment leve l would continu e and in the long 
run lead to stable populat ion numbers. Howeve r, noth ing in logic 
or history requires popul atio n stability at any leve l. Indeed, the 
expe rience of sub-replace ment fertility in most deve lope d co un
tries sugges ts the real possibilit y of absolute decline. 

World regiona l and national fertility rates reported in Appen
dix B and other sources are summaries that concea l significant vari
ations between population groups. India's published TF R of 2.3 is a 
pooled number that hides the var iation between a low value of 1.4 
in the state of Goa and 3.4 in Bihar. The U.S.20 15 national average 

Chap ter 4 Pop ulat ion 103 



Developed 
countries 

Deve loping 
co untries 
(excl. China) 

Sub-Saharan 
Africa 

South Asia 

Latin Americ a 

East Asia 

-

Fertility Rate Declines, 1960s to 2017 

2.7 I 
1.61 

6.0 I 
2.91 

5.01 

6.1 I 
2.4 1 

6.0 I 
2.11 

5.9 I 
1.8 I 

2 3 4 5 6 

Total fertil ity rate 

0Early1960 s 

D20 11 

6.7 I 

7 8 

Figure 4.6 Differential fertility rate declines. Fertility has 
dec lined most rap idly in Lat in America and Asia and much more 
slowly in sub-Sa haran Africa. In 88 countrie s, the 20 17 fertilit y 
rate was below the replace ment level. The lowest fertilit y rates are 
found in Eastern and Sout hern Europe and in the more deve loped 
countri es of Asia. The United State s was long thought to be unique 
among developed states with its near-replacement ferti lity rates . 
However, it too has dropped below replacement levels with a 20 I 7 
TF R of 1.8. 
Sources : Populatio 11 Reference /J11rea11. 2017. 
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fertility rate of 1.8 does not reveal that the TFR for Hispanics was 
2.1, compar ed to only 1.3 for America n lnd ians and Alaska Na tives . 

Death Rates 
The crude death rate (CDR), also called the mortality rate, is ca l
culated in the same way as the CBR: the annual num ber of even ts per 
1,000 populat ion. In the past, a valid general ization was that the death 
rate , like the birth rate , varied with national leve ls of development. 
In the past, the highest rates (more than 20 per 1,000) were found 
in the less-deve loped countri es of Afr ica , As ia, and Lat in America; 
lowest rates (less than 10) were associated with developed states of 
Europe and Nort h Ame rica. That corre lation mostly disappeared as 
dramatic reductions in death rates occ w-red in deve loping countries 
in the years following World War [I. Infant mortality rates and life 
expecta ncies improved as antibiotics , vaccinat ions, and pesticides 
were made available in almost all part s of the world and as increased 
attentio n was paid to sanitary facilities and safe water supp lies. 

Ind eed, by 1994 deat h rate s for less-deve lope d co untries as a 
gro up actual ly dropped below tho se for the more deve loped states 
and have remain ed lower s ince (Figure 4.7). Less impro vement 
has been see n in reducing mat erna l morta lity rate s (see the featur e 
"The Risks of Moth erho od"). Like crud e birt h rates, dea th rates 
are affec ted by a populati on's age distribu tion. Cou ntr ies with a 
high proportion of e lderly people , such as Japan , have higher deat h 
rate s than those w ith a high proportion of young peo ple, such as 
Mexi co, de spite difference s in living standa rd s . Th e pronoun ced 
yo uth fulness of pop ulat ions in deve lop ing co untries , as much as 
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Figure 4.7 Crude death rates (CDRs) show less worldwide variability than do the birth rates displayed in Figure 4. 3. The widespread availability 
of at least minimal health protection measures and a generally youthful population in the developing countries yield death rates frequently lower than 
those recorded in "old age" Europe. With its youthful population, Mexico has a lower death rate than the United States. 
Source: Daw from Populmion Reference Bureau. 2017. 
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The Risks of Motherhood 

One of the most glaring globa l inequiti es 
is the maternal mortality ratio-ma terna l 
dea ths per 100,000 live births. According to 
the World Health Organization (WHO ), ap
proximately 830 wome n die each day from 
preventa ble causes related to pregnancy and 
childbirth , leav ing hundr eds of thou sands of 
children mothe rless. 

As shown in the chart, the geogra phy of 
maternal mortality is highly uneven; 99 per
cent of materna l deat hs take place in less
deve loped states and two-thirds take place 

in sub-Saharan Africa. Pregnancy co mpli
catio ns, child birth , and unsafe abort ions are 
the leading slayers of wome n of reprodu ctive 
age throughout the deve loping world. Ac
cording to 2015 data , the @:t ime materna l 
mortality risk is l in 17 in Sierra Leone , ver
sus I in 24,000 in Greece. Countri es with ex
traord inari ly high maternal death ratios are 
found in war-torn or politica lly unstable ar
eas of Afr ica and Asia. In reg ions with high 
HIV preva lence, AIDS indirectly contr ibutes 
to higher materna l death rates. 

The vast majorit y of maternal deat hs in 
the developing world are preventable. Most 
result from causes rooted in the soc ial , cu l
tural, and econo mic barr iers confronting the 
world's poor: malnutri tion, lack of access 
to prena tal health care, and unavailability 
of trained medica l ass istance , med ications, 
or blood transfusions at birth. Education of 
women and girls is an importa nt element 
in reducing matern al mortaliti es. Educa tion 
empowers women to challenge practices that 
endanger their health . 
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Given the immense human sufferin g as
soc iated with preventable materna l deaths, 
the United Nations included impro ving ma
terna l hea lth among its eight Millennium De
velopment Goa ls (MDGs). Spec ifica lly, the 
goa l ca lled for reducing the maternal mor tal
ity rate by three-quarters between 1990 and 
2015. Substantial progress was made in all 
world regions with a 44 percent globa l drop 
in mate rnal deaths. The most dramatic im
provements were in South Asia, which saw 
its rate drop from 590 to 176 death s per 
100 ,000 births. Meanwhile, sub-Sa haran Af
rica lowered its rate from 870 to 546 , yet still 
has the furthe st to go. In 20 16, the UN issued 
its Sustainable Deve lopment Goals ca lling 
for reducing maternal mortalities below 70 
deaths per 100 ,000 live births by 2030. 

Maternal deaths per 100,000 live births -Figure 4B Materna l dea ths per 100,000 live birth s by regions. 

Source: Graph dma from Trends in Malemal Monali1y: 
199010 20 15. Geneva. Switzerland: WHO Press. 2015. 

improvements in sanitary and health conditions, is an important 
factor in the recently reduced mortality rates of those areas. 

To overcome that lack of comparabi lity, death rates can be 
calcu lated for specific age groups. The infant mortality rate, for 
example, is the ratio of deaths of infants aged I year or younger 
per 1,000 live births: 

deaths age I year or younge r 

1,000 live births 

Infant mortal ity rates are significant because it is at these 
ages that the greatest declines in mortality have occurred, largely 
as a result of better health services, clean water, and sanitation. 
The drop in infant mortality accounts for much of the decline in 
the overall death rate in the last few decades, for mortality during 
the first year of life is usually greater than in any other year. 

Two centuries ago, it was not uncommon for 200-300 infants 
per 1,000 to die in their first year. Today, rates are in the single digits 

in developed countries and 32 for the world as a whole (Figure 4.8). 
Still, striking world regional and national variations remain. The 
highest infant mortality rates are in war-torn or politically unstable 
couna·ies in Africa. For all of Africa, infant mortality rates are more 
than 50 per 1,000. In cona·ast, infant mortality rates in more devel
oped couna·ies are more uniformly in the 2-7 range. Infant mortal
ity rates are not solely a matter of the economic status of a country. 
For example, the U.S. infant mortality rate exceeds that of many 
countries and even Cuba and I.ran. Nor are rates uniform witJ1in a 
country. In the United States, African Americans have an infant 
mortality rate much higher tllan that of Asians, whites, or Hispanics. 

Modern medicine and sanitation have increased life expec
tancy and altered age-old relationships between birth and death 
rates. In the early 1950s, only five countries, all in northern Europe, 
had life expectancies at birth of more than 70 years. By 20 I 5, the 
average life expectancy at birth for the global population had risen 
to 7 1.4 years. The leading causes of death are now non-communi
cable diseases such as heart disease and stroke. The availability of 
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Figure 4.8 Infant mortality rates for selected countries. Dramatic de
clines in tl1e rate have occurred in all countries. Nevertheless, the decreases 
have been proportionately greatest in the urbanized, indusu·ialized countries, 
where sanitation, safe water, and quality health care are widely available. 
Sources: Data fro,11 U.S. Bureau of the Censu s and l'opufmion Reference Burea u. 

clean water and sanitation varies regionally, and the least developed 
countries have least benefited from them. In low-income countries, 
leading causes of death also include communicable diseases such 
as malaria, tuberculosis, and water-borne diseases caused by a lack 
of sanitation, such as cholera, dysentery, and typhoid. 

Starting in the 1950s, global life expectancies increased by 
about 3 years per decade. But in the 1990s, HIV/AIDS undermined 
global improvements in life expectancies. AIDS is the fifth most 
common cause of death in low-income countries and is forecast to 
surpass the Black Death of the 14th century- which caused an es
timated 25 million deaths in Europe and 13 million in China-as 
history's worst-ever epidemic. According to a report by UNAIDS, 
AIDS-related illnesses had killed 35 million people by 20 17. The 
United Nations estimated 37 million people were HIV positive in 
2017. Some 70 percent of those infected live in sub-Saharan Africa, 
where HIV (originally a disease of monkeys) first established itself 
as a virulent human epidemic strain in the 1950s. 

Southern and ea5tern Africa have the highest rates of HIV infec
tion in the world. Four countries in southern Africa have adult HIV 
infection rates above 15 percent: Swaziland, Lesotho, Botswana, and 
South Africa. In southern and eastern Africa, H]V/AIDS has reduced 
life expectancies and slowed economic growth as parents and work
ers in the prime of life become ill and die prematurely. More than I 0 
million children in sub-Saharan Africa have lost one or both parents 
to HIV/AIDS. Botswana is notable for its strong national response 
to HIV and its provision of free antiretroviral treatment (ARn to all 
people with HN. The use of ART has reduced the number of deaths 
to AIDS-related illnesses and reduced transmission of HIV, espe
cially from mothers to their newborn children. The availability of 
expensive ART medications has been made possible by international 
donor and aid agencies. The gains due to ART programs, however, 
are fragile and vulnerable to shifting priorities at donor agencies. In 
addition to funding challenges, an effective response to HIV must 
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overcome gender inequalities which result in higher infection rates 
among women, lack of HIV testing, lack of education, and the social 
stigma associated with HIV status. ln Kenya, the number of annual 
new HIV cases declined from about 250,000 in the early 1990s to 
about 100,000 in 20 13. To achieve the goal of lowering new infec
tions to near zero by 2030, the Kenyan Ministry of Health developed 
a comprehensive HIV prevention strategy. Central to that strategy 
was geographical analysis of HIV incidence and diffusion rates 
across Kenya. Based on a finding that 65 percent of new infections 
occurred in a cluster of nine counties that were home to just 23 per
cent of Kenya's population, the national HIV prevention strategy tar
gets high priority geographic areas. 

Population Pyramids 
A population pyramid is a powerful means of visualizing and com
paring a population's age and sex composition. The term pyramid de
scribes the diagram's shape for many countries in the 1800s, when the 
display was created: a broad base of younger age groups and a pro
gressive narrowing toward the apex as older populations were thinned 
by death. Now many different shapes are formed, each renecting a dif
ferent population history (Figure 4.9), and some suggest population 
pm.file is a more appropriate label. By showing the size of different 
age cohorts, the pyramids highlight the impact of "baby booms," pop
ulation-reducing wars, birth rate reductions, and external migrations. 

A rapidly growing country such as Nigeria has most people 
in the lowest age cohorts; the percentage in older age groups de
clines successively, yielding a classic pyramid shape with stepped 
sides. Typically, life expectancy is reduced in older cohorts of 
less-developed countries, so thal for Nigeria, the proportion of the 
population in older age groups is lower than in, for example, New 
Zealand. Female life expectancy and mortality rates may also be 
affected by cultural rather than economic developmental causes 
(see the feature "Millions of Women Are Missing"). In New 
Zealand, a wealthy country with a very slow rate of growth, the 
population is nearly equally divided among the age groups, giv
ing a "pyramid" with almost vertical sides. Below-replacement 
fertil ity rates create a pyramid with smaller cohorts at the bottom, 
as in the case of Japan. Among older cohorts, as Japan shows, 
there may be more women than men because of the greater life 
expectancy of the former. The impacts of war, as Russia's 2018 
pyramid vividly demonstrated, were evident in that country's 
depleted age cohorts and male-female disparities. The sharp 
contrasts between the pyramids for Japan and Nigeria are repre
sentative of the differing population concerns of the developing 
and developed regions of the world. Within countries, people sort 
themselves out geographically in ways that are clearly revealed in 
the population pyramids for different communities (Figure 4.10). 

The population profile provides a quickly visualized demo
graphic picture of practical and predictive value. For example, the 
percentage of a country's population in each age group strongly 
influences demand for goods and services within that national 
economy. A country with a high proportion of young has a high 
demand for educational facilities and certain types of health deliv
ery services. In addition, of course, a large portion of the popula
tion is too young to be employed (Figures 4.10 and 4.11). On the 
other hand, a population with a high percentage of elderly people 
is burdened with high costs for pensions and health care, and these 
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~ Figure 4.9 Four patterns o f pop ulation stru cture . These diagra ms show that population "pyramids" assume many shapes . Th e age distrib u
tion of popu lations re flec ts the past , recor ds the present , and forete lls the future. In cou nt ries such as Nigeria, soc ial costs related to the young are 
imp ortant and eco nomic expan sion is vita l to prov ide empl oyme nt for new e ntrants in the labor force. Ja pan's negat ive grow th mean s a future with 
fewer workers to supp ort a growin g demand for soc ial se rvices for the e lderly. The 2018 pyramid for Rus ia records the sharp declin e in births after 
the co llapse of the Sov iet Union in 199 1 and durin g World War II as a "p inchin g" of the 0-24 and 70-74 co hor ts, and showed in the large deficits of 
men above age 70 the sharp red uctions in Russian male longevity. 

Sources: The 2018 pyrami , l.,for Nigeria, Japan. New Zealand. and Russia: U.S. Burea u of 1he Census, /11tenuaional Daw /)ases. 
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Figure 4.10 Populat ion pyra mid s for differe nt communiti es. The 20 10 pyramids show the dra matic differe nces in the pop ulation struct ure across 
the United States. Laredo, Texa s, on the U.S. -Mexi co border, and Shann on Cou nty, Sou th Dakota, on the Pine Ridge Ind ian Reservation, both disp lay 
youthful population s with high birth rates . The pyramid for Shannon Count y also shows miss ing young adults and middle -aged adults who have 
moved away to urba n areas. The pyram id for East St. Lou is, Illin ois shows the negat ive effects of high rates of incarcera tion and lowe r life expec tan
cie s for Africa n Amer ican males . Co llege towns and retiremen t communitie s crea te age-segrega ted place s. 

Source: U.S. Bureau of the Cen.ms, 2010 . 
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Millions of Women Are Missing 

Worl dw ide, accord ing to one UN esti
mat e, about 117 milli on wome n are de mo
gra phi ca lly m iss ing, v ict ims of no thin g 
more th an th eir sex. T he ir abse nce is 
the res ul t of sex-se lec ti ve abo rti ons, fe
ma le in fanti c ide, aband onme nt , neg lec t , 
and vio le nce in co un tr ies where boys are 
favo red. 

The abse nce of millions of women is 
a tragic example of the interrelationship 
betwee n the three subsystems of culture: 
technology (arti facts), soc ial relationships 
(sociofac ts), and be lief systems (mentifac ts). 
[n some Asian cu ltures, the combination of a 
deep ly ingra ined cultura l preference for boys 
and widespread availab ility of ultrasound 
technology has fueled the growt h of sex-se lec
tive abortion s. Traditionally in these societies, 
a married woman will care for her husband's 
parents in their old age. Thi s practice has cre
ated the widespread perce ption that having a 
g irl is an economic burden, while the birth of 
a boy is a bless ing. Beca use higher-income 
families have greate r access to ultrasound 
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tests, they are more likely to abort a female 
fetus, even against govern ment direc tives. 

The evidence for the missing women sta rts 
with a comparision against a normal sex ratio: 
Between I 03 and I 06 males are conceive d and 
born for every I 00 fema les. Normally, girls are 
hardier and more resistant to disease than boys, 
and in populations where the sexes are treated 
equally in matters o f nutrition and hea lth care, 
the number of males and females tends to 
equalize as they age. However, in many Asian 
and southeastern Europea n countries, the ratio 
of males to females has been rising since the 
introduction of prenatal sex select ion. Ch ina 
has the most drama tic imbalances with a male
to-female sex ratio of 117 males for every I 00 

females for cohorts under 20 years o f age. In 
small pockets of rural China and India, sex ra
tios as high as 150 have been reported. Ch ina's 
male-to-female sex ratio at birth increased 
from a normal ratio in the early 1980s to the 
distorted ratios witnessed today. 

Sex ratio devia tions are most str iki ng for 
second and subsequem births. In South Korea, 

- , 

and Armenia, for examp le, the figures for first
child sex ratios are near normal, but rise to 142 
boys per I 00 girls for a third Korean child and 
to 177 per I 00 for a third Armenian child. 

Co nce rn has bee n exp ressed over the 
lack of potemial marr iage par tners for males 
reachin g adulth ood in India and China. The 
sex imbalance may exace rbate kidna pping 
and sex traf ficking of women and girls. 

But not all poor countries show the same 
dispar ities. In sub-Saharan Africa, where pov
erty and disease are perhaps more prevalent 
than on any other continent, but where there is 
no tradition of deadly violence against women, 
there are I 02 females for every I 00 males, and 
in Latin America and the Caribbean, there 
are equal numbers of males and females. To 
a lesser extent, the sex ratio dispar ities due to 
sex-selective abortions are also found among 
East Asian and South Asian immigrant com
munities in North America. Cultural norms and 
practices, not poverty or underdeve lopment, 
seem to determine the fate and swell the num
bers of the world's millions of missing women. 
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Figure 4.11 Percentage of population under 15 years o f age . A high proportion of a co untry's population under 15 increases the dependency ratio 
of that state and promises future population grow th as the youth ful cohorts enter childbear ing years. 

Source: Data from Pop11/a1ion Reference Bc,reau, 2017. 
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-Figure 4.12 The progression of the "boomers"-th e baby boom cohort born between 1946 and 1964- -through the U.S. population pyramid has 
been associated with changing American lifestyles and expenditure patterns. In 1970, national priorities focused on the needs of children and young 
adults, such as building schools and expanding universities. At the turn of the 2 1st century, boomers formed the largest share of the working-age adult 
population, and their wants and spending patterns shaped the national culture and economy. By 2030, the pyramid foretells, their desires and support 
needs- now for retirement facilities and old-age care-w ill again be central concerns. 
Source: Redmwnfr om Christine L Nimes, "Ei</erly Americans ." Population Bulletin 56, ,w. -I (December 200 / ), Fig. I. 

people must be supported by a smaller working-age population. 
Thus, as the profile of a national population changes, differing 
demands are placed on a country's social and economic systems 
(Figure 4.12). The dependency ratio is a simple measure of the 
number of econo mic dependents, old or young, that each I 00 peo
ple in the productive years (usually, 15-64) must support. Popula
tion pyramids give visual evidence of that ratio. 

Population pyramids also foretell future problems resulting 
from present population policies or practices . The strict family
size rules and widespread preferences for sons in China, for ex
ample, skews the pyramid in favor of males. On current evidence, 
about l million excess males a year enter an imbalanced mar
riage market in China. The 40 million bachelors China is likely 
to have in 2020 , unconnected to society by wives and children, 
may pose threats to social order and, perhaps, national stability 
not foreseen or planned when family control progra ms were put 
in place, but clearly suggested by population pyramid distortions. 

Natural Increase and Doubling Times 
Knowledge of a country's sex and age distributions also enables 
demographers to forecast its future popu lation levels, though 
the reliability of proj ections decreases with increasing length of 
forecast (Figure 4.13). Thus, a country with a high proportion 
of young peop le will experience a high rate of natura l increase 
unless there is a very high mortality rate among infants and ju 
veniles or fertility and birth rates change materia lly. The rate of 
natural increase of a population is derived by subtracting the 
crude death rate from the crude birth rate. Natural means that 
increases or decreases due to migration are not included. If a 
country had a birth rate of 22 per 1,000 and a death rate of 12 per 
1,000 for a given year, the rate of natural increase would be I 0 
per 1,000. This rate is usually expressed as a percentage, that is, 
as a rate per I 00 rather than per 1,000. In the example given, the 
annual increase would be I percent. 
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Year -Figure 4.13 Possible population futures for the United States. Popula-
tion projections account for age-specific birth and death rates for each 
ethnic and racial group as well as future changes in fertility and immigra
tion rates. Longer term forecasts often diverge widely because of the effect 
of slightly different assumptions about fertility, death rates, or immigration. 
Source: U.S. Bureau of the Ce11.,·11s. 

The rate of increase can be related to the time it takes for a 
population to doub le if the present growth rate remains constant
that is, the doubling time. Table 4.2 shows that it would take 
70 years for a population with a rate of increase of I percent 
(approximately the rate of growth of South America in 20 17) to 
double. A 2 percent rate of increase- recorded in 20 17 by Na
mibia- means that the population would double in only 35 years. 
(Population doubling time can be roughly estimated by applying 
the Rule of 70, which works for exponential growth and simply 
involves dividing 70 by the growth rate.) How could adding only 
20 people per 1,000 cause a population to grow so quickly? The 
pr inciple is the same as that used to compound interest in a bank. 
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Table 4.2 

Doubling Time in Years at Different Rates of Increase 

Annua l Percentage Increase 

0.5 

1.0 

2.0 

3.0 

4.0 

5.0 

10.0 

Doubling Time (Years) 

140 

70 

35 

24 

18 

14 

7 

Until rece ntly, for the world as a whole, the rates of increase 
have risen over the span of human history. Ther efore, the doubling 
time has decreased (Table -1.3). Grow th rates vary reg ionally , and 
in countries with high rates of increase (Figure 4.14), the do ubling 
time is less than the 60 years projected for the world as a whole at 
20 17 grow th rates. As wor ld fertility rates continue to dec line, the 
population doublin g times will increase, as they have since 1990. 

Here, then, lies the answer to the earlier question. Even small 
ann ual add itions accum ulate to large total increment s because 
we are dealing with geome tric or expo nentia l ( I, 2, 4, 8) rather 
than ari thmetic ( I, 2, 3, 4) growth. The ever-increas ing wor ld base 

40° 

20• Annual Rate of 
Natural Increase 

-0 .6 to -0.1% 
0' LJ O% 

c-J o .1to0 .6 % 

20 • 0.7 to 2.0% 

• 2.1to 3.9% 

40° 

1so • 140 • 120 • '100• so • so • 40 • 20 ° o• 

-

Year 

I 

1650 

1804 

1927 

1974 

Table 4.3 

Population Growth and Approximate 
Doubling Times Since c.E. 1 

Estimated 
Population 

250 million 

500 million 

I billion 

2 bill ion 

4 billion 

Time to Double 

1650 

154 

123 

47 

World population may reach: 

2024 8 bill ion so• 

•No current project ions contcmplme a further doubling to 16 billion peo ple. 

Source: United Nations Populati on Division. 

popu lation has reac hed such a size that each add itiona l doubling 
results in an astronomical increase in the total. A simple mental 
exercise suggests the inevitable consequences of such doublin g, 
or J-curve, growth. Take a very large sheet of the thinne st pape r 
you can find and fold it in half. Fold it in half again. After seven 
or e ight folds, the sheet wi ll have become as thick as a book- too 
thick for further folding by hand. If you could make 20 folds, the 

20 • 40• so • so • 100• 120• 140• 1so• 

Figure 4.14 Ann ual rates of natural increase . The world 's 20 17 rate of natural increase ( 1.2 percent) would mean a doub ling of populati on in 
60 years. Bec ause many demographe rs now amic ipate world population wi ll stabilize at around 11.2 billion (in about c.E. 2 100) and perhap s actually 
decl ine after that, the "dou bling" implication and time frame of current rates of natural increase reflect mathematical , not realistic, projections. Many indi
vidual comincnts and countries, of course , devia te wide ly from the global average rate of growth and have vastly different potential doubling times. Africa 
as a whole has the highes t rates of increase, followed by southern and western Asia . Europe as a who le (including Russia) has a natural increase rate o f 0.0 . 

Source: /Jatafrom Populati on Refe rence Bureau, 2017. 
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Figure 4.15 World popu lation growth 8000 B.C.E. to c.E . 2000. 
Notice that the bend in the J-cur ve begins in the mid- I 700s when in
dustri al ization started 10 provide new mea ns to suppor t the pop ulation 
grow th throu gh improvements in agric ultur e and food supply. Improve
ments in medica l science, sanit ation , and nutrition redu ced death rates 
in the late 19th and early 20 th centuri es in the industriali zing countri es. 

stack wou ld be nearly as high as a football field is long. From then 
on, the results of further doublin g are astou nding. At 40 folds, the 
stack would be well on the way to the moon, and at 70 , it would 
reach twice as far as the distance to the nearest star. Roundin g the 
bend on the J-curve, which Figure 4.15 suggests the wor ld popu la
tion did around 1900, fostered dire predi ctions of inev itable unsup
portab le pressures on the planet's population support capabilitie s. 

Today, rate s of natural increase in deve lope d countri es , par
ticularl y in Europ e, are approac hing zero or even nega tive values. 

Rate per 1,00 0 

But individual co untr y g rowth is also dependent on patt erns of 
immigratio n and emigration. For exa mple , Canada has a 0.3 per
cent rate of natural increase and a doubling time of 233 years; 
but with its high rates of immi gration , it had, howeve r, an overall 
growt h rate of 1.2 perce nt wit h a doublin g time of 58 years. 

With replace ment or below-replacement fertility rate s 
throughout the deve loped world and declining ferti lity rates in 
most of the developi ng world, doubt is cast on the app licabilit y 
of long-term doublin g time projec tions. Although the doubling 
times are easie r to understand than growth rate s, they can be very 
misleading beca use they are ba sed on the dubious assumption 
that prese nt growth rates will continu e inde finit e ly. 

4.3 The Demographic 
Transition Model 

Expo nential population growth cannot continu e indefinitely on a 
finite plan et. Some form of brakin g mechani sm must operate to 
control population growt h. If voluntar y popu lation limi tation is 
not undertaken, involuntary contro ls such as fam ine, disease , or 
resource wars may occ ur. 

One attempt to summ arize the observed voluntar y popula
tion control that has acco mpan ied econo mic development and 
modernization is the demographic transition model. The model 
traces the changing levels of human fertility and morta lity as
sociated with industriali zation, health care improvements , urban 
ization , and changing cultural attitude s rega rding childb earing. 
As soc ieties move throu gh the model 's stage s, high birth and 
death rate s are replaced by low rates (Figure 4.16). Durin g the 
intermediate stages of the model , population s grow rapidly be 
fore stabili zing in the fina l stage . 

Population 
growth 

201- ---- -!---- ------' "'--

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 0---------------------------------------
Yea rs ---- - --- -- ---;~ 

~ Figure 4.16 Stages in the demo graphi c transition. Durin g the first stage, birth and death rates are both high, and populati on grows slowly. 
When, durin g stage 2, the death rate drop s while the birth rate remains high, there is a rapid increase in numb ers. Durin g the third stage, birth rates 
dec line, and pop ulati on g rowth is less rap id. The fourth stage is marked by low birth and deat h rates and , co nsequently, by stab iliza tion of the popula
tion. The nega tive growth rates o f many deve loped count ries and the falling birth rates in other regions sugges t that a fifth stage , one of popu lation 
dec line, is regiona lly- and ultim ate ly worldwide - a log ica l ex tension of the transition mode l. 
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The first stage of the demographic transitio n mode l is charac
ter ized by high birth and high (but fluctuating) dea th rates. Birth 
rates and death rates are similar, and population grow s slowly. 
Demo gra phers think that it took from approx imately I C.E. to 
1500 C.E. for the population to increa se from 250 milli on to 500 
milli on, a doubl ing time of a millenniu m and a half. Growth was 
not steady, of cou rse. There were periods of reg ional expansion 
that were usua lly offse t by sometimes catastroph ic decline. Wars, 
ep idemics, poor harvests, and natura l disasters took heavy tolls. 
For exampl e, the bubonic plague (the Black Death) , which swept 
across Europ e in the 14th century, is est imated to have killed 
between one- third and one- ha lf of the population of that conti
nent and epidemic diseases brought by Europea ns to the West
ern Hemisp here are believed to have reduced New World native 
populations by 95 percent within a cent ury or two of first contact. 
The high birt h rates, high death rates , and slow populat ion growt h 
of the first stage describe all of human history until about 1750 
C.E., when Western Europe en tered stage two of the transition. 
Over the past 150 years, the decline in dea th rates that sig naled 

the transition to stage two diffu sed around the globe. Today, deat h 
rates in even the poores t countrie s are below 20 per 1,000 and no 
cou ntry remai ns in stage one of the demograp hic transition. 

The second stage of the transition model is usually associated 
with the conseq uences of Europe's Industrial Revolution and mod
ernizat ion. Rapid popu lation growth during the second demographic 
stage results as birth rates outsu·ip death rates. Life expectancies 
increase dramatically due to advances in medicine, sanitation, ag
ricultural productivity, and food distribution. Urbanization during 
the second stage provides the stage on which sanitation, medica l, 
and food disu·ibution improvements are concentrated (Figure 4.17). 
Birth rates do not fall as soon as death rates; ingrained cultural be
liefs and social relationships- mentifacts and sociofacts-c hange 
more slowly than technologies. ln most traditional soc ieties, large 
families are valued for their social and economic advantages. Chil
dren are the focus of activities and rituals by which culture is u·ans
mitted, and in low-income families, they contribute economically by 
starting work at an early age, espec ially on farms or family busi
nesses, and by supporting their parents in old age. 

Figure 4.17 London, England, in the late 19th century. A modernizing Europe experienced improved living condit ions and declining death rates 
during that century of progress. 
Sourc e: Alfred Gilbert/Library ofC011gress Pri11ts mu/ Plwtograpl,s Divisio11 /LC-DIG-ppms c-08577/. 

112 Chapter 4 Population 



The third stage of the demographic transition occurs when 
birth rates decline as people begin to control family size . In urban
ized, industrialized cultures, raising childr en is expens ive. In fact, 
such cu ltures may view children as eco nomic liabilities rather than 
asse ts. The elderly rely on governme nt pension programs rather 
than their children. In add ition, declining childhood mortality rates 
make parents feel that they can have fewer children, knowing that 
most of them are likely to surv ive. When the birth rate falls and 
the death rate re mains low, the rate of pop ulation increase slows. 

The classic demograp hic transition model ends with a fourth 
and final stage character ized by very low, near ly equal birth and 
death rates. At this point , a cond ition of zero population grow th 
app roaches as natural increase rates drop to zero . With longe r life 
expecta ncies and fewer birth s, a significa nt agi ng of the popu la
tion accompa nies this stage. 

In some countries that have completed the demographic transi
tion, death rates equal or exceed bitth rates and populations are actually 
declining. This extension of the fow-rh stage into a fifth stage of popula
tion decrease has so far been largely confined to the rich, industrialized 
world-notab ly Ew·ope and Japan-b ut increasingly promises to af

fect much of the rest of the world as well. The dramatic decline in fertil
ity that has been recorded in almost all countries since the 1980s means 
that a majority of the world's population resides in areas where the only 
significant population growth is from demographic momentum (see 
the section ' 'Population Prospects," later in this chapter). 

The Western Experience 
The orig inal transition model was devised to describe the experi
ence of northwest European counu·ies as they transitioned from ru
ral-agrarian societies to urban-indu su·ial ones. It may not accurate ly 

predict the cou rse of events for all deve lopi ng countries. In Europe , 
church and municipal records, some dating from the 16th century , 
show that people tended to marry late, if at all. In Eng land before 
the Industr ial Revolution, as many as half of all women in the 15-50 
age cohort were unmarried. Infant mortality was high, life expec
tancy low. With the coming of industrializatio n in the 18th and 19th 
centuries, immediate factory wages instead of long apprenticeship 
programs permitted earlier marriage and more children. Because 
improvement s in sanitation and health came only slowly, death 
rates remained high. Around 1800, 25 perce nt of Swedish infants 
died before their first birthday. Population growt h rates remained 
below I percent per year in France throughout the 19th century. 

Beginning about 1860, first death rates and then birth rates 
began their signifi can t, though gradua l, decline. Thi s "morta l
ity revolution " came first, as an epidemiological transition: 
formerly fata l ep idemic disea ses became endemic (that is, essen
tially co ntinu al within a population ). As people developed partial 
immuniti es, mortality rates decl ined. Imp roveme nts in livestock 
rais ing, crop rotat ion, fertilizer use, and new crops from overseas 
co lonies (the potato was an ear ly example) raised the leve l of 
health of the European popu lat ion in genera l. 

At the same time , sewage sys tems and sanitary water sup
plies became common in larger cities, reducing the frequency of 
water-borne illnesses such as cholera and typho id (Figure 4.18 ). 
Death s due to infectious, parasitic, and respiratory diseases and 
to malnutrition declined, while those related to chronic illnesses 
assoc iated with an ag ing population increased. Western Europe 
passed from a first stage, the "Age of Pestilence and Famine ," to 
the "Age of Degenerative and Human-Origin Diseases." Howeve r, 
recent increases in drug- and antibiotic-resista nt diseases, pesti
cide resistance of disease -carrying insec ts, and such new scou rges 

Figure 4.18 Pure piped wate r replac ing individual or neighborh ood well s, and sewe rs and waste treat ment plants instead of privies , became in
creasingly common in urban Europe and North America durin g the 19th centu ry. Their modern successors, such as the Las Vegas, Nevada, treatme nt 
plant shown here , he lped comp lete the epidemiolog ic 1rc111siri o11 in deve loped co untries. Lynn Bens, USDA , Natural Resources Conserva tion Ce nter 

Source: Ly nn Betts, USDA Natural Resources Consen ·arion Servi ce. 
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of both the less-developed and more-dev eloped countries as HIV 
cast doubt on the stability of that ultimate stage (see the feature 
"O ur Delicate State of Health" ). Neverthe less, even old and new 
scourges such as malaria , tubercu losis, and Ebola are unlikely to 
have decisive demographic consequences on the global sca le. 

In Europe, the striking reduction in death rates was echoed by 
similar declines in birth rates as societies began to alter their tradi
tional concepts of ideal family size. In cities, child labor laws and 
mandatory schooling meant that children no longer were important 
contributors to family economies. As "poor-relief'' legislation and 
other forms of social welfare substituted for family support struc
tures, the value of children as a social safety net declined. Family 
consumption patterns altered as the Industrial Revolution made 
widely available consumer goods that once were considered luxuries . 
For some, children came to be seen as hindrance rather than aid to 
social mobility, lifestyle improvement, and self-expression. Perhaps 
most important were changes in the education levels, career oppor
tunities, and social status of women that spread the conviction that 
control over childbearing was within their power and to their benefit. 

A Divided World, A Converging World 
The dramatic decline in mortality that had emerge d grad ually 
throughout the Europea n world diffu sed with startl ing speed 
to developing countries after 1950. The increas ing availability 
in developing countries of Western technologies of medic ine 
and public health , includ ing antibiotics, insecticides, sanitation, 
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immunization , infant and child health care, and the eradication 
of smallpox , dramatica lly increased life expectanc ies. Such im
ported technologie s and treatment s accom plished in a few years 
what it took Europe 50 to I 00 years to exper ience. Sri Lanka , for 
example , sprayed extens ively with DDT to combat malaria; life 
expectancy there jump ed from 44 years in 1946 to 60 only eight 
years later. With similar public health program s, India also expe
rienced a steady reduction in its death rate after 1947. Simult ane
ously, with internat ional sponsorship, food aid cut the death toll 
of developing states during droug ht and other disasters. Thu s, the 
seco nd stage of the demographic transition-declining deat h rates 
accompa nied by continuing high birth rates-diffu sed worldwide. 

Many countr ies in sub-Saharan Africa display the charac
ter istics of the seco nd stage in the model. Ghana , with a birth 
rate of 32 and a death rate of 8, is typical. The annual rate of 
increase for Ghana is 2.4 perce nt, and its populat ion will doubl e 
in about 30 years. Such rates, of course , do not mean that the full 
impac t of mod erniz ation has been wor ldwide; they do mea n that 
the underdev eloped soc ieties have been beneficiar ies of the life 
prese rvation techniqu es it genera ted. 

Birth rate decl ines, of cou rse, depend in part on technology , 
but even more important is soc ial acceptance of the idea of fewer 
child ren and smaller fami lies. That accepta nce has diffu sed 
broadly but unevenly worldwide. The stee p declines in birth rates 
in deve loping countr ies indicate that most of them have moved 
into the third or fourth stages of the demographic transition 
(Figure 4.19). In 1984 , only 18 percent of wor ld pop ulation lived 
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Figure 4.19 World birth and death rates to 20 I 0. The "pop ulation exp losion" after World War 11 ( 1939- 1945) reflected the effects of drast ically reduced 
death rates in developing countrie s without simultan eous and compensating reductions in birth s. Today, however, three interrelated trends appear in many 
developin g countries: ( I) fertility has overa ll dropped further and Faster than was predicted; (2) contraceptive acceptance and use has increased markedly ; and 
(3) age at marriage is rising. Ln conseq uence, the demograph ic transition had been compressed from a century to a generation in some developing states . 

Source: Rellised and retlrawnfrom Elaine M. Murphy. World Popu lation: Toward the Next Cen tury, revised ed. (Washington. D.C.: Population Reference Bureau. 1989) and Popula1io11 
Reference Bureau . ammal \Vorltl Population Data Sheet. 
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Our Delicate State of Health 

Death rate s have plummeted, and the ben
efits of modern medicines, vacc ines, antibi
otics, and sanitary practices have enhanced 
both the qua lity and length of life worldwide. 
Th is ep idemiologica l transition is the domi
nant story in globa l health. Far from being 
won, however, the strug gle against infec
tious diseases is grow ing in intensity and 
is, perhap s, unwinnab le. Almost a century 
afte r the discove ry of ant ibiotics, both old 
and new disease-c ausing microorgani sms are 
emerging and spreading all over the world. 
Infectious and paras itic diseases kill about 
15 million people each year. 

The five leadi ng infectious killers are, in 
order , acute respiratory infections such as 
pneumonia , diarrheal diseases, HIV/AID S, 
tuberculosis, and malaria . The incidence of 
infection, of course, is much greater than the 
occurre nce of deat hs. Nearly 30 percent of 
the world' s peop le, for example, are infected 
with the bacterium that causes tuberculo
sis, but on ly 2 to 3 million are killed by the 
disease each year. More than 500 millio n 
peo ple are infected with such tropica l dis
eases as malar ia, sleeping sickness, schisto
somias is, and river blindness, with perhap s 3 
million annual death s. Newer pathogens are 
constantly appearing, such as those causing 
Lassa fever, Rift Valley fever, Ebola fever, 
hantavirus pulmonary syndrom e, West Nile 
encephalitis, hepat itis C, and severe acute re
spirator y syndrom e (SARS). ln fact, at least 
30 previous ly unknown infectio us disease s 
have appeared since the mid- 1970s . 

The 1918- 19 19 Span ish F lu pandem ic 
demon strat es how diseases can d iffuse 
globally with devastat ing effect. Strikin g 
as World War I was drawi ng to an end, 
the epidemic's spread was likely aided by 
mass ive troop movements as it diffu sed 
a long shipping route s. The influ enza vi
rus stru ck down the young and hea lthy and 

-Figure 4C Workers practicing proper hand washing techniques at a health clinic in Guin ea 
dur ing the 20 14 Ebola outbreak. 

Source: Ce111ersfor Diset1se Control anti Preve111ion/Com1e Ward-Cameron 

ki lled an es timated 20 to 50 milli on people . 
The 20 14-2 0 15 Ebo la outbreak emerge d 
in rural areas and spread through Guinea , 
Sie rra Leone , and Lib eri a along roadways 
leading to the ca pita l c ities on the coas t. 
Diffu sion was slower in the Democra tic 
Republic of Congo where settlements are 
more isolated. 

The spread and virulence of infec
tious diseases are linked to the dra
matic changes so rapidl y occ urring in 
the Earth 's physica l and socia l environ
ments. Climate change permi ts temper
ature-restr ic ted pathogen s to invade new 
areas and claim new victi ms. Deforesta
tion, wet land drain age, and other hum an
induced alteration s to the physica l environ
ment disturb ecosys tems and simult ane
ously disrupt the natural system of co ntrols 
that keep infectious diseases in check. 

Rapid popu lation growth and explosive 
urbani zatio n, increas ing global tourism, 
population-dis locating wars and migra tions, 
and expa nding world trade all increase the 
diffu sion of diseases. Some disease-ca using 
microbes have expanded their range as prev i
ously isolated areas are opened up by new 
roads and air routes . 

The most effec tive weapon s in the battle 
aga inst epidemics are already known. They 
include improved health education; disease 
prevention and surveillance; research on dis
ease vectors and incidence areas (using GIS 
and spatial ana lys is); drug therapy; mosquito 
control progra ms; clean water supplies; and 
distribution of such simple and cheap rem
edies as childhood immuni zations and ora l 
rehydration therapy. All, however , require 
expanded investment and attenti on to those 
spreadin g infectious diseases . 

in countri es with fertilit y rates at or be low replacemen t leve ls 
(that is, countrie s that had co mpleted the demogra phic tran sition). 
Today, about half live in such countri es, and it is increas ingly dif
ficult to di sting uish between develope d and deve lop ing socie ties 
on the bas is of their fertili ty rates. Those rates in many Indian 
states (Kerala and Tamil Nadu , for examp le) and in such coun
trie s as Sr i Lanka, Thailand, South Korea , and China are be low 
those of the United States and some Europ ean countri es . Signifi 
ca nt decreases to near the replace ment leve l have also occ urred 

in the space of a single genera tion in many other Asia n and Latin 
American sta tes wit h high rece nt rates of eco nom ic grow th. In
creas ingly, it appears, low fertility is beco ming a feature of both 
r ich and poor, deve loped and deve loping state s. 

The demographi c tra nsition model assumes an inev itab le 
course of events from the high birth and death rates of premod
ern (non industria lized) soc ieties to the low and stable rates of ad
vanced (industrialized) countri es. The model fai ls to antic ipate, 
however, that the Europ ean expe rience would not be match ed by 
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all developing countries. Some developin g societies remain in the 
second stage of the model, unable to realize the econo mic gains 
and social changes necess ary to progress to th e third stage of fall
ing birth rates . Thu s, despite a substanti a l convergence of fertility 
rates, many observers point to a continuing and grow ing demo
gra phic divide. On one side of the divide are the low-fe rtility 
countries that are home to 46 percent of the world 's pop ulation. 
The low fertilit y rates of these mostly wea lthy countri es guarantee 
future populati on decline and rapid aging unless they attract sig
nificant immi gration. On the other side of the divide are a group 
of high-fertil ity countries that acco unt for ju st 18 perce nt of the 
world 's popul ation but are projected to triple in size and increase 
their global popul at ion share to 42 percent by 2 100. Nearly al I of 
the high-fertili ty countries are included on the United Natio n's 
list of least-developed countries . Most of them are in sub-Saharan 
Africa, and a ll suffer from low per capit a income, illiteracy , low 
standards of living, and inadequate hea lth facilities and care. 

The es tab lished patterns o f both high- and low-fertilit y re
gions tend to be se lf-re inforc ing. Low growt h permit s the ex
pansion of personal income and the accumul ation of cap ital to 
enhan ce the quality of life and make large families less attrac
tive or esse ntial. In contrast, in high-fert ility reg ions, population 
growth requires spending on soc ial services that otherwise might 
have been invested to prom ote eco nomic expansion. Grow
ing populations place ever greater demands on limited natural 
reso urces . As the environmental base deteriorates, productiv
ity dec lines, underminin g the eco nomic progress on which the 
demogra phic transition depends (see the feature "Internat ional 
Popul ation Polic ies") . The vastly diff erent future prospects for 
personal and natio nal prosperity between the high-fertility coun
tries and the rest of the world make the demogra phic divide a 
matter of continuin g international concern . 

4.4 The Demographic Equation 
Change in a reg ion's population stems from three bas ic life 
events: people are born, they migrate, and they die . Migration 
involves the long-distance movement of people from one resi
dence to another. When that relocation occ urs across politica l 
bound aries, it a ffects the population structure of both the origin 
and destination reg ions. Th e demographic equation summ arizes 
the contribu tion made to reg ional population change ove r time by 
the com bination of natural change (birth s minus deaths) and net 
migration (difference betwee n in-migrat ion and out-migra tion). 
Zero population growth (ZPG) is the condition for individual 
countries when birth s plus immigration equals deaths plus emi
gra tion. On a global sca le, of course, all population change is ac
counted for by natural change. The imp act of migrat ion on the 
demogra phic equation often increases as the population size of 
the area l unit decreases. 

Pr= P; + Birth s+ In-M igration - Deaths - Ou t-Mi gration 
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where: 

Pr= Final Populat ion 

P; = In itial Population 
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Population Relocation 
In the pas t, emigration proved an important dev ice for re liev ing 
the pressures of rapid population growth durin g the demog raphi c 
transition for many European countri es (Figure 4.20). For ex
ample, in one 90-year span, 45 perce nt of the natura l increase in 
the population of the British Isles emigrated, and between 1846 
and 1935, some 60 million Europea ns of all nationa lities left that 
con tinent. Today, the major populat ion relocat ions connect grow 
ing co untries going throu gh the seco nd and third stages of the 
demog raphic transition with ag ing soc ieties in the fourth stage. 
Yet, despite rece nt mass ive movements of eco nom ic and political 
refugees across As ian, Afr ica n, and Latin Amer ica n boundaries, 
emigration today prov ides no co mparab le re lief valve for devel
oping countri es. Tota l popu lation numb ers are too great to be 
much affected by migra tions of eve n milli ons of people. In only 
a few countries-A fghanistan, Cuba , El Sa lvado r, Haiti, and 
Syria, for example- have as many as IO perce nt of the popul a
tion emigra ted in rece nt deca des . 

Net migration, the balance between in-migrat ion and out
migration, is positive for the developed countries as a gro up, 
and negative for the less -developed countries. Net migra tio n 
rates are modest, but the direct ion of movement reflec ts the de
mand for addi tional workers in high-income coun tries that have 
com pleted the demograp hic trans ition and the ample supply of 
willing workers in rapidly grow ing, low- income countri es . The 
highest negative (net out-migrat ion) rates are found in war-torn 
Syria. The highest positive (net in-m igra tion) rates are found in 
oil-producing states in the Near Eas t. 

Immigration Impacts 
Whe re cross-bo rder move ments are mass ive enough, migra tion 
may have a pronounced impact on the demograp hic equat ion and 
result in significant changes in the pop ulation structures of both 
the origin and des tinatio n reg ions. Past European and Afr ica n 
migra tion s, for example, not only a ltered but substantiall y cre
ated the popul ation structures of new, sparse ly inhabi ted lands of 
co lonizat ion in the Western Hemisphere and Austra lasia. In so me 
decades of the late 18th and early 19th centuries, 30 percent to 
more than 40 percent o f population increase in the United States 
was acco unted for by immigra tion. Similarly, eastwa rd-moving 
Slavs co lonized under populated Siberia and overw helmed na
tive peoples . 

Migrant s are rare ly a represe ntative cross sect ion of the pop
ulation group they leave , and they add an unba lanced age and sex 
component to the gro up they jo in. A rec urrent researc h observa
tion is that emigrant groups are heavi ly skewed in favor of young 
singles . Alth ough males trad itionally far exceeded females in in
ternational flows, under some circumsta nces females outnumb er 
males among transborder migra nts. 

The rece iving country will have its populat ion structure al
tered by an outside increase in its younger age coho rts. The re
sults are both immediate in a modified population pyramid, and 
potential in future impact on birth rates. The origin area will have 
lost a portion of its young, active members in their child -bea ring 
years. The outmigra tion may distort its young adult sex ratios, 



API Geography and Citizenship 
International 
Population Policies 
After a sometimes rancorous nine-day meet
ing in Cairo in September 1994, the U.N. 
International Conference on Population and 
Development endorsed a strategy for stabi
lizing the world's population at 7.27 billion 
by no later than 2015. The 20-year program 
of action accepted by 179 signatory coun
tries sought to avoid the environmental con
sequences of excessive population growth. 
Its proposals were therefore linked to discus
sions and decisions of the U.N. Conference 
on Environment and Development held in 
Rio de Janeiro in June 1992. 

The Cairo plan abandoned several de
cades of top-down governmental programs 
that promoted "population control" (a phrase 
avoided by the conference) based on targets 
and quotas and, instead, embraced for the 
first time policies giving women greater 
control over their lives, greater economic 
equality and opportunity, and a greater voice 
in reproduction decisions. It recognized 
that limiting population growth depends on 
programs that lead women to want fewer 
children and make them partners in eco
nomic development. In that recognition, the 
Conference accepted the documented Link 
between increased educational access and 
economic opportunity for women and falling 
birth rates and smaller families. Earlier pop
ulation conferences- 1974 in Bucharest and 
1984 in Mexico City-d id not fully address 
these issues of equality, opportunity, educa
tion, and political rights; their adopted goals 
failed to achieve hoped-for changes in birth 
rates in large part because women in many 
traclitional societies had no power to enforce 
contraception and feared their other alterna
tive, sterilization. 

The earlier conferences carefully avoided 
or specifically excluded abortion as an ac
ceptable family planning method. It was the 
open discussion of abortion in Cairo that 
prompted religious objections by the Vati
can and many Muslim and Latin American 

states to the inclusion of legal abortion as 
part of health care. Although the final text 
of the conference declaration did not pro
mote any universal right to abortion and 
excluded it as a means of family planning, 
some delegations still registered reserva
tions to its wording on both sex and abor
tion. At conference close, however, the 
Vatican endorsed the declaration's underly
ing principles, including the family as "the 
basic unit of society" and the need to stimu
late economic growth, and to promote "gen
der equality, equity, and the empowerment 
of women." 

In follow-up conferences, the UN re
ported progress toward reaching the Cairo 
goals. The consensus was that much re
mained to be done to broaden sex education 
and family planning programs for the poor
est population groups, to strengthen laws 
ending discrimination against women, and 
to encourage donor countries to meet their 
agreed-on contributions to the program. 

Since 2012, one of the world's wealthi
est private foundations, the Bill and Me
linda Gates Foundation, has prioritized 
access to birth control and contributed 
more than $ 1 billion to providing contra
ception in developing countries. Declining 
fertility in most developing countries sug
gests that the combined efforts of govern
ment and the private sector are working. 
Some demographers and many women's 
health organizations interpret the fall
ing fertility rates as the expected result 
of women assuming greater control over 
their economic and reproductive lives. The 
director of the U.N. Population Division 
noted: "A woman in a village making a de
cision to have one or two or at most three 
children is a small decision in itself. But . . 
. compounded by millions and millions ... 
of women in India and Brazil and Egypt, it 
has global consequences." 

That women are making those decisions, 
reflec ts important cultural factors emerg
ing since Cairo. Satellite television brings 
contraceptive information to even remote 

villages and shows programs of small, ap
parently happy families that viewers want 
to emulate. Increasing urbanization re
duces some traclitional family controls on 
women and makes contraceptives easier to 
find, and declining infant mortality makes 
mothers more confident their babies will 
survive. Perhaps most important, popula
tion experts assert, is the dramatic increase 
in most developing states in female school 
attendance and corresponding reductions 
in the illiteracy rates of girls and young 
women who will soon be making fertility 
decisions. 

Thinking Geographically 
I . Many international aid agencies pro

mote policies relating to reproduction 
and family planning. Should such agen
cies be involved in these as personal 
concerns? Should they be involved in 
them as national concerns? Write a one
page essay defending your position. 

2. International concerns over population 
growth, development, and the environ
ment often meet resistance from long
standing cultural norms and religious 
practices. Describe two examples of 
such resistance. Do you think interna
tional concerns are pressing enough 
to overcome these obstacles? Explain 
your reasoning. 

3. Many environmentalists see the world 
as a finite system, unable to support 
ever-growing populations. Many econ
omists counter that free markets will 
keep supplies of much needed com
modities in line with growing demand. 
Conduct research to learn more about 
each of these opposing views. Then 
consider the following question: In 
light of s11ch diametrica lly opposing 
points of view on the consequences of 
pop ttlation growth, is it a wise choice to 
base internatio nal programs solely on 
just one of them? Create an oral presen
tation to defend your position. 
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Figure 4.20 Prin c ipal migrations since 1500. The arrows show the direc tion and relat ive magnitude of the major voluntary and forced interna
tional migration since about 1500. More recent ly, there have bee n significant populat ion moveme nts into the United Kingdo m, Fran ce, Belg ium, and 
the Netherland s from their former co lonies and from less- prosperous cou ntries withi n the EU. 

Source: Shaded wnes afrer Daniel Noin. Geographic de la Population / Paris: Masson. 1979), p. 85. 

and it cer tainly will cont ribute to statistica l aging of its popu
lation. The dest ination country will likely expe rience increased 
birth s asso ciated with the youth ful newcomers and, in genera l, 
have its average age reduced. 

4.5 World Population 
Distribution 

The world's population is not uniformly distribut ed over the 
Earth. The most striking feature of the world population distri
bution map (Figure 4.21) is the very unevenness of the pattern. 
Some land areas are near ly uninhabited, others are sparsely set
tled , and still others contain dense agg lomeration s of peop le. Un
til about 2007, rural folk outnumbered urban peop le. After 200 7, 
however, urbanites will remai n domin ant with cities capturin g 
most of the wor ld's population growth. 

Earth regions of apparently very similar physica l makeup 
show quite different population numbers and den sities, perhaps 
the result of differently timed settlement or of settlement by dif
ferent cultur al gro ups. Northern and Western Europe, for exam
ple, inhabited thou sands of years before Nort h America, contain 
as many people as the United States on 70 percent less land; the 
present heterogeneou s population of the Western Hemisphere is 
vastly more dense than was that of earlier Native Amer icans. 

We can draw certain generalizati ons from the uneven distri
bution of population shown in Figure 4.2 1. First, 88 percent of all 
people live north of the equator and two-t hirds of the total dwell 
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in the midlatitudes between 20° and 60° North (Figure 4.22). 
Seco nd, a large majority of the world's inhabitants occupy only 
a small part of its land surface. More than half the people live on 
about 5 percent of the land. Third , people congregate in lowland 
areas; their number s decrease sharply with increases in elevation. 
Temperatur e, length of grow ing season, slope and erosion prob
lems, even oxygen reductions at very high altitudes, all appea r 
to limit the habitabi lity o f higher elevations. One est imate is that 
34 percen t of all peopl e live below I 00 meters (330 ft), a zone 
contain ing about 17 percent o f total land area. 

Fourth , altho ugh low-lying areas are preferred settlement 
locations , not all such areas are equally favored . Continental 
margin s have attracte d the densest sett lement. On average , den
sity in coasta l areas is twice the world's average popu lation den
sity. Low temperatur es and infertile so ils of the extens ive Arc tic 
coas tal lowlands o f the Northern Hemisphere have restr ic ted 
settlement there. Mount ainous or desert coas ts are sparse ly occ u
pied at any latitude, and some tropica l lowlands and river valleys 
that are marshy, forested , and disease- infested are also unevenly 
settled. 

The world contains four great clu sters of population, listed 
in order of dec reas ing size: South Asia, East Asia, Europe, and 
the northeaste rn United State s/southeastern Cana da. The South 
Asia cluster is composed primaril y of countrie s assoc iated with 
the Indian subcontinent- Bangladesh, Indi a, Nepal, Pakista n, 
and the island state of Sri Lanka-a nd is the most populou s 
cluster, containing a fourth of the world 's people. The East Asia 
zone, which include s China, Japan, North Korea , South Korea, 
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~ Figure 4.21 World population density. 

and Taiwan , is the seco nd-largest in popu lat ion. Toge ther, the 
So uth and the East Asian conce ntrations are home to near ly one
half the wor ld 's peop le. 

Europe- southern, western , and eastern throu gh Ukraine 
and much of Europea n Russia- is the third exte nsive world 
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populat ion concen trat ion, about IO percent of its inhabit ants. 
Much smaller in extent and total numb ers is the cluster in the 
northeastern United States/southeastern Canada. Other smaller 
but pronounced concentration s are found around the globe: on 
the island of Java in Indone sia and along the Nile River in Egypt. 

20' 40 ' 60 ' so• 100 • 

Figure 4.22 The pop ulation dominance of the Northern Hemisph ere is strikin gly evident from this bar cha rt. Only 12 percent of the wor ld 's 
peop le live sout h of the equa tor- not becau se the Sou thern Hemisphere is underpopulated , but because it is mainly water. The median latitude of the 
world' s popu lation is at 26 ° North , roughly that of Miami, Florida. 

Data Source: Cemer for /111emm io11a/ Earth Science /11for mmio11 Network (C!ESIN), Columbia U11il-ersi1y. 2005. Gridded Pop11/ario11 of rite \Vorld: Future Estimmes (20 1 I). 
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Figure 4.23 Terracing of hillsides is one device to ex tend a natu
rally limited prod uctive area . The technique is effec tively used here on 
the is land o f Bal i, Indone sia. 

©Plzorodisc/Houg/11011 Mifflin Harcourr/Gerry Images 

Th e term ecumene is applied to permanently inhabited areas 
of the Ear th 's surfa ce. The ancient Greeks used the word, derived 
from their verb "to inhab it," to desc ribe their known , inhab ited 
world betwee n what they be lieved to be the unpop ulated, searin g 
hot "torrid " trop ica l zone and the pe rmanently frozen north ern 
"fr igid" zone. C learly, nanira l co nditi ons are less restrictive than 
Greek geographers believed. Both anc ient and modern technolo
oies have rendered habitab le areas that naniral co ndition s make 0 

forbiddin g. Irri gation, terracing , diking, and draining are among 
the methods dev ised to extend the ecumen e locally (Figure 4.23). 

Altho ugh the anc ient Greeks were wro ng in labe ling the trop
ics uninhabitable , the obse rvat ion that some places are uninhab it
able appears remarkab ly astute. The nonecumene, the uninh abi ted 
or very sparsely occ upied zone, includes the per manent ice caps 
of the Far North and Antarctica and large seg ment s of the tundra 
and coniferou s fores t of northern Asia and North Ame rica. But the 
nonecumene is not continuous, as the ancients suppo sed. It is dis
co ntinuously encou ntered in all portions of the globe and include s 
part s of the tropica l rain forests of equatorial zones, deser ts of both 
the No rthern and Sout hern Hem ispheres, and high mountain areas. 

Eve n parts of these unocc upied or sparse ly occup ied dis
tril:ts have lol:alized dense sett lement nodes or zo nes based on ir
rigat ion agri culture, mining and indu strial ac tivit ies, and the like. 
Per haps the most strikin g case of settleme nt in an environm ent 
elsew here conside red part o f the nonecumene wor ld is that of the 
de nse populati on in the Andes Mountain s of South Ame rica and 
the plateau of Mexico. Here Native Americans found temperate 
conditions away from the dry coast regions and the hot , wet Am
azon basin. Th e fertile high basins have served a large population 
for more than a thou sa nd yea rs. 

Even with these loca lly importa nt except ions, the non
ecumene por tion of the Earth is ex tensive. Some 35 to 40 per
ce nt of all the wo rld's land surface is inhosp itab le and without 
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significant settlement. Thi s is, ad mitt edly, a smaller propor tion 
of the Ear th than wou ld have qualified as uninh abi ted in ancien t 
times or eve n durino the 19th cen tury. Since the end of the Ice , 0 

Age some 11,000 to 12,000 yea rs ago, hum ans have stead ily ex
panded their areas of settleme nt. 

4.6 Population Density 
The bound aries of the ecumene cou ld only be extended as hu
man s lea rned to suppo rt them se lves from the reso urces of new 
sett leme nt area s. Th e size of the pop ulatio n that co uld be sup
ported depended on the resource potentia l of the area and ~he 
technolog ies and soc ial orga nization possessed by the occupymg 
culture group. The term population density expresses the re la
tionship between number of inhabitants and the area they occ upy. 

Density figure s are useful repr ese ntation s of regiona l varia
tions of human distribution. The crude density, or arithmetic 
density, of popu lation is the most common and simpli stic varia
tion. It ca lcul ates the numb er of peop le per unit area of land , usu
ally within the boundari es of a po litical entity. All that is required 
is information on tota l population and total land area, both co m
monly availab le for nationa l or other po litical unit s. The figure 
can, however, be misleading and may obsc ure as much as it re
vea ls. The ca lculati on is a national average, and does not reveal 
whether a co untr y's population is eve nly distributed or conta ins 
exte nsive regions that are only spar se ly populat ed (Figure 4.24) 
alo noside inten sively settled districts. In general, the large r the 

0 . . 

political unit for which crude or arithmetic population den sity 1s 
ca lculat ed, the less useful is the figure. 

Its usefu lness is improved if the area in question can be sub
divided into comparable reg ions or unit s. For examp le, it is more 
reveal ino to know that in 20 I 0, New Jer sey had a den sity of 467 

"' and Wyoming of 2 perso ns per square ki lomete r ( I , 196 and 5.8 
per sq mi) of land area than to know on ly that the figure for the 
United States was 32 per squar e kilometer (99.6 per sq mi). 

Anot her potential refin emen t of crude dens ity re lates pop u
lation not simply to total area of national terr itory but to that area 
of a co untr y that is or may be cu ltiva ted; that is, to arable land . 
When total population is d ivided by arab le land area alone, the 
resultin g figur e is the physiological density, whic h prov ides a 
measure of the population press ure exerted on agr icult ural land. 
Table 4A shows striking contrasts betw een crude and physio
loo ica l den sities of cou ntries. The calc ulatio n of phy sio logica l "' . 
density, howeve r, has its own limit ations. It depends on unce rtam 
defin itions of arab le and cu ltivat ed land and assu me s that all ar
able land is equa lly produ ctive. 

Agricultura l density is another usefu l varia nt. It simply 
excludes c ity population s from the phys iolog ical de nsity calc u
lation and repo rts the number of rural residen ts per unit of ag
ricultura lly prod uctive land. It is, therefore, an es timate of the 
numb er of farmers per unit area and offers insigh ts into the type 
of agricu ltur e practic ed in a count ry. 

Overpopulation 
After com paring population de nsities, it is commo n to draw co n
clusions about overcrow ding or overpopulatio n. Howeve r, it is 



Figure 4.24 Tundra vegetation and landscape in the Alaska National Wildlife Refuge. While this area may contain underground petroleum depos
its, it is part of the no11ec11111e11e- sparsely populated portions of the Earth's surface. 
Source: Greg \Veiler/U.S. Fish & \Vildlife Service. 

wise to rememb er that labeling a place overcrow ded involves mak
ing value jud gments regarding the amount of space needed per 
perso n. To someo ne from Wyoming, New York City might fee l 
overcrowded, wh ile to a New Yorker, Wyomin g is likely to fee l 

underpopulat ed. Overpopulation refers to the situation in which 
an env ironm ent or territory cannot support its pre sent popula
tion and involves many factors other than ju st population density. 
Overpopulation is a refl ec tion, not of numbers per unit area but of 

Table 4.4 
Comparative Densities for Selected Countries 

Crude Density 

Country sq mi 

Argentina 42 

Australia 8 

Bangladesh 3,276 

Canada 10 

China 383 

Egypt 243 

India 1, 178 

Japan 900 

Nigeria 543 

United Kingdom 709 

United States 92 

'Total population divided by area of agricultural land. 
"Rural population divided by area of agricuhural lund. 
Rounding may produce apparent conversion discrepancies . 

km2 

16 

3 

1,265 

4 

148 

94 

455 

348 

2 10 

274 

36 

Physiological Density" 

sq mi km2 

293 113 

138 53 

5,497 2, 122 

218 84 

3,0 12 1, 163 

8,379 3,235 

2,240 865 

7,826 3,022 

1,455 562 

2,858 1, 103 

555 2 14 

Agricultural Densityh 

sqmi km2 

23 9 

14 5 

3,573 1,380 

39 15 

1,295 500 

4,776 1,844 

1,50 1 579 

470 18 1 

742 287 

486 188 

105 4 1 

Sources: World Bank. World Development Indicators 2017; mu/ l'opulation Reference Bureau, World Population Data Sheet, 2017. Calcula tions by authors. 
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the carrying capacity of the land, the prevailing agricultural tech
nology, and the ability to afford imported food. A region devoted 
to energy- intensive commerc ial agriculture that makes heavy use 
of irri gation, fertilizers , and biocides can support more peop le at 
a higher leve l of living than one engaged in the slash-and-b urn 
agriculture that will be descr ibed in Chapter 8. An industria l so
ciety that takes advantage of resource s such as coa l and iron ore 
and has access to importe d food will not feel population pressure 
at the same density leve l as a country with rudim entary technol
ogy. In fact, we should be caref ul in borrowing the concep t of car
rying capac ity from eco logy because compared to other an imals, 
human s are distinguished by their ability to adop t new produc
tion technologies, to increase their appet ite for consumpti on far 
beyond biological requireme nts, and to trade reso urces globa lly. 

In a world of growi ng global interdepende nce, high physi
ologica l densities a lone do not indicate ove rpop ulat ion. Few 
countri es are agriculturally self-sufficient. Japan has a very high 
physiological density, as Table 4.4 indicates, and pro duces on ly 
abo ut 40 percent of the ca lories that its population co nsumes. 
Nonethe less Japan ranks high on all indica tors of nation al well
being and prosperity. For cou ntr ies such as Japan, Sout h Korea , 
Malays ia, and Taiwan -a ll of whic h current ly import the major
ity of the gra in that they cons ume-a sudden cessat ion of the in
ternational trade that permi ts the exchange of indu strial products 
for imported food and raw materia ls wou ld be disastrou s. Do
mestic food production could not maintain the dietary leve ls now 
enjoyed by their populations and they, more starkly than many 
underd eve loped countries, wou ld be overpopulated . 

One measu re of overpop ulation might be a lack of food 
security. Food secur ity mea ns having access to sa fe and nutri 
tious food suppli es sufficient lo meet individ ua l dietary needs 
in accord with cultu ral preference s. Unfortuna tely, dietary insuf
ficiencie s-w ith long-term adve rse impli cat ions for life expec
tancy, physical vigor, and mental deve lop ment- are most likely 
to be enco untered in developing countri es, where much of the 
pop ulation is young and vulnerab le (Figure 4. 1 I). Over the past 
decades , sub-Sa haran Africa saw its popu lation grow faster than 
food production, widening the population-food gap and increa s
ing reliance on imports. For poor countri es, re liance on food 
impor ts means vulnerabi lity to price volatility in internatio nal 
mark ets and rising rates of undernouris hm ent whenever food 
price s are high. Although it may be temptin g to conc lude that a 
countr y with a high rate of undernouris hment is overpop ulated, 
the underlying causes are found in the interaction of poverty and 
population pressure, as discu ssed in Chapter I 0. 

It is difficult to draw meaningful concl usions abo ut the 
relation ship betwee n population den sity and leve ls o f develop
ment. As a gro up, the less- deve loped countr ies have higher den
sities than the more-developed cou ntries. Den sities in Austra lia, 
Canad a, New Zea land, Norway, and the Uni ted States, whe re 
there is a grea t deal of unused and unsettled land, are co nsider
ably lower than tho se in Banglad esh, where most land is arable 
and which, with so me 1,265 people per square kilometer (3,280 
per square mile), is the most den se ly popu lated non-island sta te 
in the world . However , co unterexample s abou nd. Mongolia , a 
sizab le state between China and Siber ian Russia, has 2 persons 
per square kilomet er (5 per square mile), while Singapore, a 
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highly urbani zed island countr y in Southeast As ia ha s 7,930 per
sons per square kilometer (20,500 per square mile). fncomes are 
abo ut 8 times higher in Singapore than in Mongol ia. Many Af
rican cou ntries have low popu lat ion densities and low leve ls of 
income, whereas Japan comb ines both high dens ities and wea lth . 

4. 7 Population Data and 
Projections 

Population geograp hers, demograph ers, planners , govern menta l of
ficials, and a host of others rely on deta iled population data to make 
their assess ments of prese nt national and world population patterns 
and to est imate future conditions. Birth rates and death rates, rates 
of fertility and the age and sex composit ion of the population are 
all necessary ingredients for their work. ln some countries, using 
the values for demographic variables spec ific to individual regions 
or ethnic groups is esse ntial to making accura te projections. 

Population Data 
The data that demographers use come primarily from the United 
Nations Statistica l Offi ce, the Wor ld Bank , the Pop ulation Refer 
ence Bureau, and ultim ately, from natio nal ce nsuses and sample 
surveys. Unfortunate ly, the data are far from perfec t. A nationa l 
census is a massive undertaking. In develo ping reg ions, isola
tion and poor tran sportation , insuffici ency of funds and tra ined 
cens us personnel, high rates of illiteracy limit ing the type of 
ques tions that ca n be asked, and population s suspic ious of gov
ernment data co llecto rs serve lo restrict the frequency, coverage, 
and accuracy of population reports. 

However derived, deta iled data are publi shed by the major 
reporting agencies for all nationa l units even when those figures 
are of poor quality. For years, data on the tota l pop ulation, birth 
and death rates, and othe r vita l stati stics for Somal ia were regu
larly reported and annu ally rev ised. The fact was, however, that 
So malia had never had a census and had no syste m whatsoeve r 
for recor ding births. See mingly prec ise da ta were regularly re
ported as well for Ethiop ia. When that cou ntry had its first-eve r 
cens us in 1985, at least one data source had to drop its estimate of 
the countr y 's birth rate by 15 percent and increa se its figure for 
Ethiop ia's tota l population by more tha n 20 percent. And a dis
puted 199 1 ce nsus of Nige ria off ic ially repo rted a population of 
89 million , still the largest in Afr ica but far below the then gener
ally accepted and widely ci ted es tim ates of betw een I 05 and l J 5 
milli on Nigerians. The 2006 census in Nigeria was surrounded 
by protests, boycotts, and fraud charges despite leavi ng out ques
tions abo ut religious and ethn ic identit y that were con trovers ial 
in a count ry with more than 250 ethn ic gro ups and a population 
nearly evenly divided betwee n Musl ims and Christ ians. 

Fortun ate ly, cens us coverage is improving. Almost every 
country has now had at leas t one census of its popu lat ion and most 
have been subjec ted to periodic sample surveys (Figure 4.25). 
However, only about IO perce nt of the deve loping world's popu 
lation live in cou ntries with anythi ng approac hing comp lete sys
tems for registering birth s and deaths. Sub-Saharan Africa has the 



Figure 4.25 To encourage complete participation in the 2000 
census, the U.S. governmelll created this billboard and other advertise
ments aimed at Hispanic residents. 
© The McGraw-Hi/I Ed11w 1io11/8arry Barker. photographe r 

highest percentag e of unregi stered birth s (65 percent), acco rdin g 
to UN ICEF. Appa rently, deaths are even less comp lete ly reported 
than birth s throughout Asia. And whatever the defic ienc ies of 
As ian states, African statist ics are still less co mplete and reli ab le. 
It is, of course, on j ust these bas ic birth and death data that pro 
j ec tions abou t population grow th and co mposi tion are found ed. 

Population Projections 
For a ll their inadequacies and imp recis ions, cu rrent da ta repo rted 
for co untry units form the basis of population projections, esti
mates of future populat ion size, age, and sex com posit ion based 
on cu rrent da ta. Projection s are not forecasts, and demograp hers 
are not the socia l sc ience equiva lent of meteorologi sts. Weather 
foreca sters work with a myriad of accura te ob servations app lied 
again st a know n, tested mode l of the atmosphere. Th e demo gra
pher , in con trast, works with spar se, impr ecise, out-of-date , and 
miss ing data applied to hum an ac tions that w ill be unpredictably 
respo nsive to stimuli not yet ev ident. 

Population project ions, therefo re, are based on assu mptio ns 
for the futur e ap plied to cu rren t dat a that are, themselve s, fre
que ntly imperfect. Beca use projecti ons are not predi ction s, they 
can never be wrong. They are simply the inev itable result of ca l
cu lations abo ut ferti lity, mortality , and migra tion rates app lied to 
each age co hort of a popula tion now living , and the maki ng of 
birth ra te, survi va l, and migration ass umpti ons about coho rts ye t 
unborn. Of course, the perfe ctly valid projections of future popu
lat ion size and struct ure res ulting from tho se calc ulat ions may be 
dead wrong as predic tions. 

Becau se those proj ections are invariably treated as scientific 
expec tations by a public that ignores their und erly ing qualifyin g 
ass umpti ons, agenc ies such as the UN tha t estimate the populati on 
o f, say, Afr ica in the year 2050, do so by not one but by three or 
more proj ec tion s: high, medium , and low, for example. For areas 
as large as Africa, a medi um project ion is assumed to benefit from 
compensa ting errors and stati stically predictable behav iors of very 
large populations. For indi vidua l Africa n co untr ies and smaller 

population s, the medium projection may be much less satisfyi ng. 
The usual tend ency in projections is to assume that something like 
current con diti ons will be app licab le in the future . 

Projectio ns for the world population in 2050 do not vary by 
much beca use many of those expected to be living in 2050 are al
ready alive. Projections for 20!0 differ significantl y because small 
variations in birth rates can make a large difference in the long term. 

Population Controls 
As the numb er of hum ans and the exte nt of the ecumene have ex
panded, attent ion has turned to the po ss ibilit y of ove rpopulation 
and the need for population co ntrol (Figure 4.26). Ancient Chi
nese thin ker Co nfuci us warned aga inst rap id population grow th , 
and ancient Gre ek philo sophers Plato and Aristotle gave care ful 
thought to the idea l population size for a city -state . All popula
tion projection s include an assumptio n that at som e point in time , 
fertility rates will stabili ze at replacement levels and population 
growt h will cease. Ot herw ise, future numb ers become unthink
ab ly large. At presen t grow th rates, there would be I trilli on peo
ple liv ing on the Earth four centurie s from now. Although there 
is reasonab le debate whether the world is now ove rpopulat ed and 
what its opti mum or max imum sustainable populations might be, 
to tals in the trillions are beyond our imagina tion . 

Population pressure s do not co me from the amount of physi
ca l space that hum ans occ upy. For example, it has been calcu
lated that the entire hum an race could eas ily be acco mm odated 
with in the boundaries of the state of Delaware. The problem s stem 
from the energy, food, water, and other resources necessary to sup
port the population and abso rb its waste product s. Past technologi ca l 
changes have increased the carrying capac ity of the Ear th, allow
ing hum ans to achieve higher plateau population s (Figure 4.27). 
None theless, population will have to stop increasi ng at some point. 
The demograp hic tran sition mod el prov ides the reassuring mes
sage that the dec reases in birth rates that accompany moderni za
tion will automatically bring abou t a condition of zero population 
growt h. Ho wever, the prese nce of a significant demographic divide 
between the nearly stable populations of the develo ped countrie s 
and rap idly grow ing populations in deve loping reg ions lead some 
observers to question the mode l's universality. Acco rding to these 
observers, comp letion of the demograp hic transition in the least
develop ed countries will not take place soon eno ugh, if at all. If 
the demographic tran sition is not comp leted soon enough, environ
mental limits will appear in more dramatic fashion. 

Thoma s Robert Malthus ( 1766-1834), an Engli sh clergyman 
and eco nomist, published An Essay on the Principle of Population 
in 1798, which set the fram ework for ongo ing debates on popu
lation and resources. Prior to Malthus , most Europ ean eco nomi c 
and political thinker s were pronatalist-t hat is, they supported 
population growt h to increase the numb er of workers and military 
might of a state. Accord ing to Malthus, the biological potential 
for population growt h outstri pped the potential for increasing food 
supplie s to meet human subsistence needs. Malthu s wrote: 

Taking the populations of the world at any number, a thousand 
million, for instance, the human species would increase in the ratio 
of - 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, & c. and subsistence as - 1, 
2, 3, 4, 5, 6, 7, 8, 9, 10, & c. (9) 
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Figure 4.26 Protesters in India calling for increased government action to reduce the country's high fertility rate. 
©Hindustan Times/Getty Images 

In esse nce, Malthus argued that if unchecked, human pop
ulation would increase at a geo metric rate while food supplies 
expanded at an arithmetic rate. If humans did not restrain their 
reproductive capacity with "private" means of mora l restraint 
such as late marriage, or ce libacy, nature would enact "destruc
tive" checks on overpopulation: 

The power of population is so superior to the power in the earth 
to produce subsistence for man that premature death must in some 
shape or other visit the human race. The vices of mankind are active 
and able ministers of depopulation .... But should they fail in the 
war of extermination, sickly seasons, epidemics, pestilence, and 
plague, advance in terrific array, and sweep off their thousands 
and ten thousands. Should success be still incomplete, gigantic 
inevitable famine stalks in the rear, and with one mighty blow, 
levels the population with the food of the world. (44) 
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Figure 4.27 The steadily higher plateau populations achieved by 
humans are evidence of their ability to increase the carrying capacity 
of the land through technological advance. Each new plateau repre
sents the conversion of the J-curve into an S-curve. Medical revolution 
implies the range of modern sanitary and public health technologies 
and disease preventative and curative advances that reduced morbidity 
and mortality rates. 
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Allied with the property-owning elite, Malthus was pes
simistic about the lower soc ial classes ' abil ity to restrain their 
reproduction. He argued against charity because alleviating the 
suffering of the hungry would merely encourage them to increase 
in numb er, while discouraging thrift and hard work. Malthus was 
not alone in drawing pessimistic conclusions about population 
growth and resources; Hung Liangchi of China wrote in the 19th 
century that "Within a hundred years or so, the population can 
increase from fivefold to twentyfold, while the means of subsis
tence .. . can increase only from three to five times." 

Malthus did not have the benefit of witnessing the demo
graphic transition that was just getting underway or more recent 
advances in contraceptives and food production technology. Yet 
that did not stop the revival of his ideas after Wor ld War II , when 
many developing countries entered the second stage of the demo
graphic transition. Neo-Malthusians, most notab ly Paul Ehrlich, 
a Stanford University biologist and author of the best-seller The 
Population Bomb, updated Malthus's arguments for the 20th cen
tury. As a population biologist, Ehrlich was familiar with animal 
studies that showed a steep J-curve of population growth followed 
by dieback when numbers exceeded the carry ing capacity o f the 
environment. Sounding the alarm in 1968, Ehrlich wrote: 

The battle to save humanity is over. In the 1970s and 1980s 
hundreds of millions of people will starve to death despite any 
crash programs embarked upon now. At this late date, nothing can 
be done to prevent a substantial increase in the world death rate, 
although many lives could be saved through dramatic programs 
to "stretch" the carrying capacity of the earth by increasing food 
production and providing for more equitable distribution of 
whatever food is available. But these programs will only provide a 
stay of execution unless they are accompanied by determined and 
successful efforts at population control ( 1968, xi). 

Neo-Malthusianism gained popularity among environmen
talists and international development spec ialists who viewed 



rapid population growt h as damaging the env ironment and di
verti ng sca rce resources from capita l invest ment. In order to lift 
living standard s, the existi ng national e ffort s to lower mortality 
rate s had to be balanc ed by governmental programs to reduce 
birth rates. Thu s, neo-Ma lthusian thinkin g beca me the basis for 
nationa l and inte rnational program s of population contro l. These 
prog rams were promoted around the world by the United Nat ions 
and non-governmental organ izat ions and were espec ia lly influ
ential in As ian co untri es such as China and India. 

Arrayed aga inst the pessimism of Malthus and the neo
Malthu sians are a number of compet ing perspectives , most notably 
the Marxi st critiqu e of Malthu s and the economic theorie s of Esther 
Boserup and Julian Simon. Karl Marx rejected the Malthu sian 
interpretation of poverty, arguing that what appeared to be over
population was actua lly the unemployed surplu s labor population 
needed by the cap italist system. Danish eco nomist Esther Boserup 
deve loped the Boserup thesis, on the basis of detailed historical 
and field studies, which argues that past agr icultural improvements 
occu rred as a result of populat ion pressure. l n order to feed more 
people , farmers developed new ways to use their land and labor 
more intensively. In other words, population growth was a stimu
lus, not a deterre nt, to deve lopme nt. Amer ican economis t Julian 
Simon went further, deve loping an opt imistic corn ucop ian per
spective on popu lation grow th. Simo n argued that reso urces do not 
exist in nature but are created by human ingenuity, which is the 
wor ld's ultimate reso urce base. For example, a resource such as 
oiJ was j ust a black gooey substance until humans discovered ways 
of refinin g it and capturin g its energy content. For cornucopians, 
more peop le means more scientists and inventors. Since the time 
of Malthu s, they observed , the world 's popu lation had grown from 
900 million to more than 7 billion without the predicted dire con
sequences- proof that Malt hus failed to recog nize the importance 
of technology in raising the carrying capac ity of the Earth. Still 
higher population numbers, they suggest, are sustainab le, perhaps 
even with improved standards of living for al l. 

An intermediat e view admits that products of hum an inge 
nuit y, such as the Gree n Revo lution (discu ssed in Chapter 8), al
lowed food prod uction to keep pace with rapid pop ulat ion gro wth 
but warns that continued ga ins in food prod uction technology are 
not guaranteed. Bot h complacency and inadeq uate research sup
port have hind ered con tinuin g progress in rece nt years. And even 
if further advances are mad e, they obse rve, not all countri es or 
reg ions have the social and politica l wi ll or capac ity to take ad
vantage of them. Those that do not wi ll fai l to keep pace with 
the needs of their pop ulace and wi ll sink into vary ing degrees 
of poverty and env ironm ental dec ay, creating nation a l and re
gional-though not necessar ily g loba l-c rises. 

Drawi ng upon both nationalistic and Marxist concep ts, many 
less-developed countrie s rejec ted the neo-Malthu sian population 
control programs promoted by Western states (See the feature 
"Internationa l Population Policies"). They maintained that rem
nant co lonial era socia l, eco nom ic, and class structures, rather than 
popu lation increase, hinder ed their deve lopment. Some govern
ment leaders recognized a link between population size and power 
and pursued prona talist policies that encoura ged childbearing, as 
did Mao's China during the I 950s and ear ly I 960s. Afr ica and the 
Middl e East have been genera lly less recept ive to neo-Malthu sian 

arguments because of estab lished cu ltural preferences for large 
families . Islamic fund amen talist resistance to birth restrictions has 
had an influence in the Near East and North Afr ica, altho ugh the 
Muslim theocracy in Iran has endorsed a range of contraceptive 
opt ions and supports an aggressive family plannin g program. Pre
dominantly Roman Catholic cou ntries in southern Europe, Central 
America , and Sout h Amer ica have witnessed substantial fertility 
decline s despite the officia l pronatalist policies of the church. 

4.8 Population Prospects 
Regardles s of population philosophies, theories , or cu ltural norms, 
the fact remains that many or most developing countri es are 
showing significantly declining population growt h rate s. Global 
fertility and birth rates are falling to an extent not anticipated by 
pessimistic Malthu sians and at a pace that suggests a peaking of 
world population numb ers sooner - and at lower totals-than pre
viously proj ected and possib le decline in the developed wor ld. In 
a ll world region s, steady and cont inuous fertil ity decline s have 
been recorded over the past years, reducing fertility from globa l 
5-ch ildren-per-woma n leve ls in the early 1950s to 2.5 per woma n 
today. Most continuin g populat ion growth in developed countri es 
is due to momentum from the past , and aging wi ll be an inevitable 
conseq uence of the rece nt changes in fertili ty pattern s. 

Population Implosion 
in the Developed World? 
For much of the last half of the 20th centur y, demographers and 
econom ists focused on a "population explosion" and its impli ed 
threat of a world with too many peop le and too few resou rces 
of food and mineral s to sus tain them. In the 2 1st century, those 
fears were replaced by a new pred ict ion of world regions with 
too few rathe r than too many peop le. 

That possibi lity was suggested by two related trends. The first 
became appa rent by 1970 when total fertility rates (TFRs) of 19 
cou ntries, almost all of them in Europe, had fallen below the re
placement level- the level of ferti lity at which population s replace 
themselves- of2. I. Simu ltaneously, Europe's population pyramid 
bega n to become noticeab ly distorte d, with a smaller proport ion of 
young and a growing share of middle-aged and retiremen t-age in
habitant s. The decrease in native working -age cohorts had already, 
by 1970, encouraged the influ x of non-European "guest workers " 
whose labor was needed to mainta in economic grow th and to sus
tain the generous security provisions guaranteed to what was be
coming the oldest popul ation of any con tinent. 

Many countries of Western and Eastern Europe sought to 
reverse their birth rate declines by adopt ing pronata list poli
cies. The comm unist states of the East rewarded pregnancie s and 
birth s with generou s famjly allowances, free medical and hospi
tal care , extended maternity leaves, and child care. France, Italy, 
the Scandinavian countries, and others gave similar bonuses or 
awards for first, second, and later births. Despite those induce
ments, however, reproduction rates continued to fall. By the early 
2 1st century, every European country and territory had fertil
ity rates below replacement levels. The personal decisions that 
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produced sub-replacement fertil ity were influenced by cultura l 
changes, increa sed educational levels of women , oppo rtunities for 
women to work in challenging careers, and the increasing cost of 
rearing children. Cultural expectations about ideal family size have 
shifted downward, and an increas ing number of adults are choos
ing personal pursuits over family obligat ions. The effect on national 
growth prospects has been striking. Every country in eas tern Eu
rope and most in southern Europe are projected to shrink in pop
ulation by 2050. German y's willingness to accept more than one 
million Syria n refugees in 20 I 5 to 20 16 was strongly influenced by 
the country's prospect of population decline. Europe as a who le is 
forecast to shrink in population by mid-century. " In demographic 
terms," France 's prime minister remarked , "Europe is vanishing." 

Europe's exper ience has been echoed in other soc ieties with 
advan ced economies . By the late 20th centur y, Canada, Austra
lia, New Zea land , Japan, Taiwan , South Korea, Singapo re, and 
other older and newly industrializ ing countrie s (NICs) reg is
tered fertility rates below the replace ment leve l. As they have 
for Europ e, simple projecti ons foretold their ag ing and declinin g 
population. Japan 's elderly population outnumbers its youth pop
ulation more than twofo ld and its total population is projec ted to 
shrink by 20 perce nt by 2050. 

The seco nd trend indicat ing to many that world population 
numbers could stabilize durin g the lifetimes of today's co llege co
hort is a simple extension of the first: TFR s are being reduced to or 
below the replacement levels in countries at all stages of econo mic 
development in all part s of the world. Exceptions to the trend are 
found in sub-Saharan Africa , and in some areas of South, Central, 
and West Asia; but even in those regions, fertility rates have been 
decrea sing in rece nt years. "Powerful globalizin g forces [are] at 
work pushing toward fertility reduction everywher e," was an ob
servat ion of the French Nationa l Institute of Demographi c Studies. 

Achievement of zero popul ation gro wth has soc ia l and eco
nomic consequen ces not always perceived by its advoca tes. These 
inev itably includ e an increas ing proportion of older c itizens, 
fewer young people, a rise in the median age of the populat ion, 
and a grow ing old-age depe ndency rat io with ever-incr eas ing 
pension and soc ial service cos ts borne by a shrinkin g labo r force. 

Momentum 
Reducin g fertility leve ls to the replace ment level of about 2.1 birth s 
per woman does not mean an immediate end to populati on growth. 
Becau se of the age composition of many soc ieties, births will ex
ceed deaths even as fertility rates per woman decline. The reaso n is 
to be found in population (or demographic ) momentum, which 
is similar to a car continuin g to coast for some time after the driver 
has lifted their foot from the acce lerator peda l. The key to momen
tum is the age structure of a country's popu lation. 

When a high prop ortion of the populatio n is young, the prod 
uct of past high fertility rates, large r numb ers enter the childb ear
ing age each year; that is the case for major parts of the world 
today. The population s of deve lop ing countri es are far younge r 
than those of the estab lished indu strially deve loped reg ions (see 
Figure 4 .11 ), with more than 40 perce nt in Africa be low the age 
of LS. The fertili ty of the se young people has yet to be rea lized. 
A populati on with a grea ter numb er of young peop le tend s to 
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Figure 4.28 Com ponents of population chan ge, 20 I 0-2 100. Th e 
most dramatic popula tion changes w ill take place in deve lop ing regio ns 
where mome ntum is the larges t co mponent o f growt h. Populati on 
mom entum rep rese nts the linge ring effects of past high fertili ty. World
w ide declines in total ferti lity rates will not immediatel y be reflec ted 
by equivalent declin es in the growth of po pulati on. Because of pas t 
high fertilit y, the numbe rs of wo men in their childbearing yea rs are 
increas ing both abso lutely and re lative to the res t of the popu lat ion. 

Source: United Na1in11s Populatio11 Division, 2013. 

grow rapidly rega rdles s of fertility rate s. The results will con
tinue to be fe lt until the youthful cohort s maLUre and work the ir 
way through the population pyramid (Figure 4.28 ). 

Inevitab ly, whi le this is happe ning, even the most stringent 
nation al polic ies limiting growth cannot stop it enti re ly. A coun
try with a large youth population will expe rience large numerica l 
increases despite declinin g birth rates. Indeed, the higher fertility 
was to begin with and the sharper its drop to low leve ls, the greater 
will be the role of mome ntum even after rates drop be low rep lace
ment. For example, lran has rece ntly implemented strong popu
lation polic ies that have lowered fertili ty rates to 1.9, well below 
replacem ent values. However, due to momentum . the population 
is projected to grow by 12 million by 2050. Populat ion momentum 
also works in reverse. Low fertility rates create a top-heavy popula
tion pyramid containing momentum for future populat ion decline. 

Aging 
Eventuall y, of course, young populations grow older , and even 
the youthful deve lop ing countries are beginning to face the conse
quences of that rea lity. The prob lems of a rapid ly aging population 
that a lready confront the industriali zed eco nomies are now being 
rea lized in the deve lop ing world as well. Through out human his
tory, young people outnumbe red the elderly; some time betwee n 
20 I 5 and 2020, persons 65 years and older surpassed those under 
5 years of age. Europ e is the oldest world region and Africa is the 
youngest. Japan leads the world in the percentage of its popula tion 
aged 65 and older, Italy and Germany are close behind. 

The progression toward older populations is considered irre
versible, the result of longer life expectancies and the now-global 
demographic transition from high to low levels of fertility and mor
tality. The youthfu l majorities of the past are unlike ly to occur aga in. 



In the developing world, o lder persons are projected to make 
up 20 percent of the population by 2050 in contra st to the 8 per
cent over age 60 there in 2000. Becau se the demographic transi
tion took place more quickly , the pace of aging will be much 
faster in the deve loping countri es. Thu s, they will have less time 
than the deve loped world did to adju st to the conseq uences of 
that aging. And those consequen ces will be experienced at lower 
leve ls of personal and national income and economic strength. 

In both rich and poor states, the working-age populations 
will face increas ing burdens and ob ligation s. The potential sup
port ratio , or PSR (the number of perso ns aged 15-64 years per 
one c itizen aged 65 or older), has steadily fallen. Betwe en 1950 
and 2000 , it dropped from 12 to 9 workers for each older per
son; by mid-ce ntury , the PSR is project ed to drop to 4. The im
plication s for Soc ial Sec urit y programs , pri vate pen sion plan s, 
hea lth insuran ce, gove rnm ent finance s, and soc ia l support ob
ligat ions are ominous. Exacerbating the strain on resource s, the 
sharp increase in the old est population (80 years or o lder) will 
require greater expe nditur es for hea lth and long-ter m care. We 
can expect stra ined governm ent budgets to become normal. The 
consequences of population agin g appea r most intra ctabl e for 
the world 's poor est deve lopin g state s that generally lack health , 
income , hou sing, and soc ial se rvice support sys tems adeq uate 
to the needs of their older cit izens. To the soc ial and economi c 
conce rns of the ir present population momentum , therefore , de
velopin g countri es must add the co nsequences of futur e ag ing 
(Figure 4.29 ). 
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Figure 4.29 These sen ior residents of a Moroccan nursing home 
are part of the rapid ly ag ing population of many developing countrie s. 
Worldwid e , the over-60 cohort will number some 22 percen t of total 
population by 2050 and be larger than the number of children less than 
15 years of age. By 2020 , a third of Singap ore citizens will be 55 or 
older, and China wil l have as large a share o f its popu lation over 60-
about one in four- as will Europ e. Already , the numb ers of o ld peop le 
in the world's poorer coUilU"ies are beg inning to dwarf those in the rich 
world. Ther e are nearly twice as many perso ns over 60 in developing 
countries as in the advanced ones, but most are without the old age assis
tance and welfare program s that deve loped counu·ies have put in place. 
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~ TEST PRACTICE 

Multiple Choice Questions 

l. Which of the following does NOT strongly impact the 
birth rate of a country? 

(A) The age and sex structure of its population. 
(B) The customs and family size expectat ions of its 

inhabitants. 
(C) The physiologica l density of the country. 
(D) The population policies of its government. 
(E) The availability of birth control. 

2. Why is the total fertility rate (TFR) of a country a 
better measurement of fertility than the crude birth 
rate (CBR)? 

(A) It shows the average number of children born per 
woman. 

(B) The TFR, unlike the CBR, is not affec ted by the age 
distribu tion of the population. 

(C) A rate of 2. l to 2.3 children per woman is considered to 
be replacement level. 

(D) It is not affected by the child mortality rate. 
(E) They show the difference between high and low fertil

ity countries. 

3. Population pyramids such as those shown in Figure 4.9 
on page 107 and in Figure 4.12 on page 109 can be used 
to illustrate all of the following EXCEPT 

(A) age and sex distribution patterns of the population. 
(B) a comparison of males to females in various age 

brackets. 
(C) the economic problems countries will have if they have 

too many old people and not enough young people. 
(D) the problems of developing countries that have a high 

dependency ratio. 

(E) the reasons for fluctuations during certain years. 

4. The changes occurring in the increased rate of the 
world 's population growth and doubling time mean 
that 
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(A) the world's population is beginning to shrink, and the 
doubling time is decreasing. 

(B) a small increase in the world's population results in a 
huge increase in numbers even as the doubling time 
starts to rise. 

(C) increases in population in developed countries will 
continue to offset the decreasing birth rate in develop
ing countries. 

(D) when doubling time decreases, world population is 
growing more slowly. 

(E) a J-curve graph of the world's population shows that 
the population is decreasing. 
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5. All of the following are causes for the rapid population 
growth that began to occur in the mid-18th century 
EXCEPT 

(A) improvements in agriculture and food supply meant 
fewer famines. 

(B ) birth rates decreased, allowing for more food and better 
care. 

(C) new medical treatments and technology led to longer 
life spans. 

(D) industrialization and the accompanying urbanization 
concentrated people into cities where other develop
ments were more available than in rural areas. 

(E) improvements in sanitation led to a decrease in death rates. 

6. The spread of infectious diseases 

(A) has become less frequent over time, resulting in de
creased mortality rates. 

(B) is affecting fewer people, although mortality rates have 
risen. 

(C) began with the Spanjsh Flu Epidemic of 19 18- 19 19. 

(D) is linked to cl imate change and deforestat ion, popula
tion growth, and urbanization. 

(E) can be overcome only by quarantining affected populations. 

7. The demographic equation means that 

(A) the number of people being born is equal to the num
ber of people who die, so population growth is equal to 
zero. 

(B) the final population of an area is equal to the initial 
population, plus births, minus deaths (rate of natural 
increase). 

(C) the final population of an area is equal to the initial 
population, plus births, minus deaths, plus the number 
of migrants coming in and out. 

(D) the population growth of an area is rising due to demo
graphic factors. 

(E) population growth is declining due to education pro
grams and use of birth control. 

8. A major change in family planning, the Cairo Plan for 
population management in 1994 
(A) advocated harsh measures to control population. 
(B) was not signed by many United Nations member states 

because it advocated birth control. 
(C) legalized abortion in all United Nations member 

countries. 
(D) targeted education and more rights for women as a way 

to slow population growth. 
(E) was implemented through religious organizations in 

developing countries. 



9. The nonecumene, the very sparsely inhabited or unin
habited parts of the world, 
(A) may have loca lized den se areas of population based on 

irri gat ion, agr icu lture, or minin g. 

(B) is on ly found around the polar ice caps. 

(C) doe s not cou nt deserts and high mountaintops where 
no one cou ld live anyway. 

(D) has only been sett led by hum ans in recent years due to 

advances in technology. 

(E) makes up on ly LO% of the earth 's land surface area. 

I 0. Food production will grow arithmetically, and without 
checks, and that population will grow geometrically, 
causing people to starve. Where does this idea come 
from? 
(A) It comes Dani sh econom ist Esthe r Bo se rup's study 

of agr icu ltu ra l impr ove ments due to population 

pre ss ures. 

(B) It comes from Thoma s Robert Malthus' An Essay on 
the Principle of Population. 

(C) It co mes from Neo-Malt husia ns, such as Paul Ehrlich 

who wrote The Population Bomb. 
(D) It was a key belief of com muni st phil osopher, Karl 

Marx. 

(E) It was essentia l to the theorie s of Amer ica n econo mist, 
Juli an Simon. 

Free Response Questions 

1 Choose two of the three countries below and discuss 
how each of their population policies has changed over 
the years. What were the results of these policies? 

(A) S ingapore 

(B) China 

(C) Ind ia 

2. Answer Parts A, B and C below, using the population pyr
amids for Nigeria and Japan in Figure 4.9 on page 107. 

(A) Briefly explai n the stages of the demog raph ic transi

tion model. 
(B) Explain the stage of the mod el Nigeria is in. What is 

one adva ntage and one disadvantag e of this stage? 

(C) Exp lain the stage of the model Japan is in . What is one 
advantage and one disadva ntage of thi s stage? 

3. Answer Parts A, B and C using the migration map in 
Figure 4.20 on page 118. 
(A) Which is the largest migrat ion stream shown on the 

map" Where are the migrant s coming fro m and going 
to? Exp lain one economic and one soc ial reaso n for 

this migration stream. 

(B) C hoose a migration stream that shows a forced migra
tion and explain the rea son for it. 

(C) Exp lain two rea sons why peopl e from Sout h Asia mi
grate to the co untries indica ted on the map. 
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