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About the Authors

Dear AP® Human Geography Teacher:
In our decades of combined teaching experience and attending AP® Readings, we have all  
come to the same conclusion: The AP® Human Geography course needs a new textbook— 
one with pedagogy that focuses on essential content, where skills are presented in an 
accessible manner for all students.   

As veteran AP® Human Geography teachers, table and question leaders, development  
committee leaders, and assessment specialists, we believe that we are uniquely positioned   
to address this need. Like you, we have experienced firsthand the challenges in teaching  
this course, especially as the curriculum framework and student needs continue to change. 

Thus was born our new book: Human Geography for the AP® Course. This is not just  
another repackaged college textbook with a few AP® features. We crafted this text specifically 
for AP® students, with a narrative that is both engaging and rigorous. But we also wrote it for 
you—this book’s organization aligns exactly with the seven Units in the new Course and Exam 
Description, which are broken into short Modules that cover every topic in the framework.

We don’t have to tell you that the vast majority of AP® Human Geography test takers are  
underclassmen, many of whom are tackling their first ever AP® course.  In 2019, an astounding 
83% of test takers were freshmen or sophomores. Therefore, we incorporate supportive  
background information before introducing complex ideas. This strategy prepares students to 
apply concepts in both theoretical and practical contexts. We also provide helpful AP® Exam 
Tips to alert students of potential pitfalls and to place emphasis on concepts that frequently 
appear on the exam.

For any student, be they upper- or lower-classmen, analyzing quantitative and qualitative  
geographic data can be a steep learning curve. To help them learn how to interpret data, 
we’ve paired each map, graph, and chart throughout the text with questions to give students 
continuous practice with spatial, data, source, and scale analysis. We also provide opportunities 
throughout the textbook for engaging class discussion through the synthesis of thoughtful 
arguments and structured debates, as well as the analysis of geographical patterns and trends 
found in photos, because, well, human geography should be fun!

We invite you to open this sample and explore what Human Geography for the AP® Course  
can do for you and your students. We hope that along the way we’ll help to inspire a new  
generation of informed global citizens.

Sincerely.

     Barbara S. Hildebrant                    Max Lu                 Kenneth H. Keller               Roderick  P. Neumann
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them for their first AP® exam, but to also prepare them for their first  
college-level course—that is, you must teach students the fundamentals  
of effectively reading and retaining college-level material. For those with 
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and the skills it builds for future learning. No matter your student popu-
lation, without the proper resources, this makes for one tough job. The 
authors of Human Geography for the AP® Course are veteran AP® experts 
who are familiar with the challenges you face everyday. They have created a 
textbook that focuses on tackling these challenges.

Human Geography for the AP® Course was written specifically for you and  
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APHG® is heating up.

Kudos to the authors for creating a text that is geared towards 9th graders and aligned to the 
2019 course description. The language is accessible for underclassmen and includes thoughtful 
application questions that encourage students to see and think about human geography in their 
personal lives. The authors embrace a tone that students will recognize while upholding the high 
standards and skill level for the course.” 

Samantha Serrano, James B. Conant High School



Hildebrant • Lu • Keller • Neumann   |  HUMAN GEOGRAPHY FOR THE AP® COURSE

Each feature in Human Geography for  
the AP® Course helps your students  
develop the critical skills needed to be 
both successful AP® students and students 
of human geography.  

Features

Rest easy knowing that all content, 
topics, and skills are represented in 
Human Geography for the AP® Course. 
The text provides complete coverage  
of all AP® concepts addressed in  
the 2019 Course and Exam Description 
(CED). The seven units in the book 
match the seven units in the CED, 
with modules addressing each topic 
outlined in the framework.

Complete Coverage  
of AP® Concepts and  
Alignment to the CED

Compare our Unit 2 to  
The College Board’s CED  

to see its exact alignment.



The modules are a perfect way to ‘shrink’ the chapters into digestible sections  
and also a good way for the students to focus on one question at a time.” 
                  John Roncone, Barrington High School

The authors’ friendly and approachable 
tone engages underclassmen, without 
sacrificing rigor. 

Highlighted and defined key terms with 
relevant examples help students rise  
to the rigor of this AP® course. In 
addition to the glossary of geographic 
terms, we will also have an Academic 
Glossary to help underclassmen with 
terms they may not have encountered. 
Both glossaries will appear with a 
Spanish glosario.

Appropriate Level 
for Your Students

A modular organization pulls together  
content and AP® Exam practice into 
brief 1- to 2-day lessons. Shorter 
modules help students absorb the 
information without being overwhelmed 
and help you to more easily pace your 
course. 

Learning goals are listed at the 
beginning of each module to focus 
your students’ reading and guide their 
comprehension. Bulleted summaries 
conclude the modules, highlighting key 
takeaways that students should master 
before moving on to the next module. 

Easy-to-use  
Modular Organization



We begin the text with scaffolded 
instructions on how to read, interpret, 
and analyze data as presented in 
maps, graphs, and charts. Students 
then encounter an abundance of  
graphics throughout the modules, each 
with guiding questions, to help these 
young learners practice their emerging 
skills in data and scale analysis.

At the end of each module, the authors 
provide an Example FRQ and Rubric, 
providing students with a guide as they 
take their turn on the second practice 
FRQ for the module. 

 Step-by-step FRQ 
 instruction and Practice

AP® Exam Tips found throughout the 
units help students prepare for the 
Exam, by helping students focus on  
important content or highlighting  
potential pitfalls.

AP®  
Exam Tips
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Guided AP® Skill-Building

Scaffolded Instructional  
Data Analysis



The Seeing Geography feature offers 
the basis for engaging class discussion 
as students analyze the geographical  
patterns and trends found in photos.

This feature addresses Skill Category 4 
in the CED and helps prepare students 
for stimulus-based questions on the 
exam.

Discussion-based  
Photo Exploration

Interwoven instructional 
data analysis that helps 
your students engage with  
and interpret data from  
maps, graphs, and charts.

Interwoven instructional  
data analysis

Subject to Debate provides students  
with opportunities to think critically 
about all sides of an issue when  
investigating current controversies  
in human geography.

This feature addresses the APHG®  
CED recommendation that you use 
debate for instructional activities.  
Our teacher’s edition will offer guidance 
on how to use the feature effectively.

Opportunities  
for Critical Thinking

There are vocabulary terms to master, and examples that students can relate to, all while also keeping the 
integrity of a college-level class.  
                         Nate Newhalfen, Barrington High School



Practice Questions  
for Every Module and Unit

AP® Exam practice questions at the  
end of every module and unit, and a 
complete practice exam at the end of 
the book offer your students ample 
opportunities to practice their newly 
developed skills. 

Assessment includes question sets  
and stimulus-based practice, and are  
all paired to specific skills in the CED. 

AP® Exam Practice
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Each unit concludes with three FRQs.  
In sync with the APHG® exam format, 
FRQs will have: 
  • one question with no stimuli 
  • one question with one stimulus 
  • one question with two stimuli 

Two of the three questions will address 
only the material presented in the  
specific unit, while one of the FRQs  
will be cumulative, reflecting the FRQ  
coverage students will see on exam 
day. 

 FRQs in the 
Exam Format

Teaching Resources

The wrap-around Teacher’s Edition is invaluable for new and  
experienced instructors. In true BFW style, this TE is written by 
long-time APHG® instructors and includes thoughtful instruction for 
planning, pacing, and differentiating your APHG® course, as well as 
strategies for developing skills and teaching course content. 

The Teacher’s Resource Flash Drive contains materials designed to 
help you structure and navigate your course. Materials are referenced 
at point-of-use in the TE and include:

• Pacing Guides

• Lecture Slides

• Worksheets/Handouts

• Answer Keys/Suggested Responses

• Overview Videos

• Outline Maps and Map Quizzes 

The ExamView® Assessment Suite contains more than 1000 multiple- 
choice questions for all levels. On this flash drive, you will find:

• Practice exams in the AP® style

• Traditional summative-style questions for quizzes  
and content-acquisition assessment 

• Fully customizable platform for paper or online quizzes

Human Geography for the AP® Course is in SaplingPlus, our online 
homework platform. With SaplingPlus, you and your students get 
access to the interactive e-book, teacher and student resources,  
and a variety of homework questions with targeted feedback to  
help guide understanding. SaplingPlus also includes LearningCurve, 
an adaptive quizzing engine for low-stakes assessment in a game-like 
atmosphere.

I found the variety of examples refreshing.  Often the same examples are used in most textbooks, but  
the variety of locations used, agricultural products mentioned, etc. in this text made this a much more  
interesting read for me. I think students will enjoy the variety.  The variety will also give students a  
more broad knowledge to pull from in answering FRQs on the AP® Exam.” 
           Jennifer Garner, Forsyth Central High School
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4 Unit 2 Population and Migration Patterns and Process 

 Population refers to the number of people living 
in a given area. As Glenn Trewartha, a renowned 

American geographer, argued more than half a century 
ago, the study of population is “the pivotal element in 
geography, and the one around which all the others are ori-
ented.” Population size and its growth and migration pat-
terns and processes are relevant to many other topics we 
study, including cultural patterns, changes in the political 
landscape, rural land use, food production, the growth of 
cities, and economic development.

How our human species, Homo sapiens, emerged in the 
rugged terrains of eastern Africa more than 200,000 years 
ago and subsequently settled and thrived in different parts 
of the world is a fascinating story. Humans have reached 
virtually every part of the world, adapting to a wide 
range of natural environments. There are now permanent 
human settlements on every continent except Antarctica, 
where only a small number of scientists live temporarily 
at 70 research stations. Humans have extracted natural 
resources such as minerals, oil, natural gas, and ground-
water to ensure their survival, and they have modified the 
environment to suit their needs. No other species has had 

a greater impact on the planet. Indeed, some scholars have 
proposed naming the current geological epoch, from the 
time of the Industrial Revolution in the late 1700s onward, 
the Anthropocene — that is, the period in which human 
activities have had the dominant influence on the environ-
ment, to follow the Holocene period. “Anthropo” means 
“human” in Greek. 

Geographers are interested in answering a  number 
of questions about the human population. Where 
do humans live? How and why does population vary 
between countries, within countries, and at even smaller 
geographic scales? What are the implications of a popu-
lation’s age, sex, and ethnic composition for society? Is 
Earth overpopulated? Why do people move from place 
to place, and how does migration affect the regions and 
countries that send or receive migrants? To answer these 
questions, geographers work with scholars in other disci-
plines, such as demography, which is the statistical study 
of population and its change. Both geographers and 
demographers use many different data sources and sci-
entific methods to uncover demographic patterns. Often, 
these data come from a census, or an official count of a 
country’s population, and official registries in countries 
where residents are required to register with the gov-
ernment, but sometimes scholars collect their own data 
through field observations and questionnaires. Satellite 
imagery and social media (e.g., Twitter) also provide 
 valuable additional data.

This Unit addresses all key population geography 
questions.

TERMS TO KNOW .  .  .
Anthropocene: The period in which human activities 
have had the dominant influence on the environment

demography: The statistical study of population and its 
change
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 2

TERMS TO KNOW .  .  .
population distribution: The pattern in which humans 
are spread out on Earth’s surface

MODULE

Population Distribution and Its  Consequences

7 
 2 2

This very uneven distribution of human  population is 
one of Earth’s most striking geographic features, and 
we see it at the global, regional, national, and local 
scales. Geographers seek to understand the uneven-
ness in human population distribution and the reasons 
behind it.

Global Population Patterns
The global distribution of human population is high-
ly uneven. Roughly 6.8 billion of the world’s popula-
tion lives in the northern hemisphere. The southern 
hemisphere, which has vast expanses of oceans but a 
limited amount of land surface, is home to only about 
800   million people. Furthermore, about two-thirds of 
the world’s population is found in the  areas with middle 
latitudes,  between 30 and 60° north and south,  roughly 
corresponding to the subtropical and temperate  areas 
on Earth, especially in the northern hemisphere. 
 Overall, a whopping three-quarters of humanity lives 
on only 5 percent of Earth’s surface.

Humans seem to universally prefer living in rel-
atively flat, low-lying areas. About 80 percent of 
humans live in places that are less than 1640 feet 
(500 meters) above sea level. People worldwide also 
appear to enjoy ocean views or relatively easy access 
to a large body of water. Two out of every three people 
on Earth live within 310 miles (500 km) of an ocean. 

  When geographers study the human popu-
lation, they are first and foremost interested 

in learning how humans are spread out on Earth’s 
 surface — that is, the pattern of population distribution. 
In this Module, we discuss the striking unevenness of 
this pattern at different geographic scales, the factors 
that have shaped it, and the three ways of measuring 
population density. We also examine the impact of pop-
ulation distribution on society, the economy, and the 
environment.

 7-1 How is population distributed around 
the world? 

Earth is home to almost 7.8 billion people. Where do all 
these people live? In major metropolitan areas around 
the world such as New York, Los Angeles, Mexico City, 
Istanbul, Shanghai, and Dhaka, millions or even tens 
of millions of people are crowded into relatively small 
areas. Yet much of Earth’s surface is sparsely populated. 

 LEARNING GOALS
7-1 Describe how population is distributed 

around the world.
7-2 Identify the factors that influence population 

distribution.
7-3 Explain the three methods for calculating 

population density.
7-4 Explain the consequences of population 

distribution and density.
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6 Unit 2 Population and Migration Patterns and Process 
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Figure 7.1 Population distribution in the world. Can you identify the major countries located in densely populated areas on the map? 
What areas of the world are sparsely populated? 

Almost 80 percent of Brazil’s 209 million people (about 
one-quarter of the population of the southern hemi-
sphere) live within 200 miles (320 km) of its coasts. 
Certainly, beachfront property can be very nice, but 
with the increasing number of people wanting to live 
there, it’s no wonder that housing in coastal places is 
usually very expensive.

If we consider the distribution of people by conti-
nents, we find that 69.2 percent of the human race lives 
in Eurasia, a huge landmass that consists of Europe, 
with just under 10 percent of the human population, 
and Asia, which is home to almost 60 percent of human-
ity. North America is home to 4.8 percent of all people, 

Africa to 16.2 percent, Middle and South America to 
8.5 percent, and Australia and the Pacific Islands to 
0.5 percent. While these numbers indicate unevenness 
in population distribution, they are also misleading 
because continents’ sizes and environmental conditions 
vary greatly. Within each continent and even within 
countries, population is also very unevenly distributed, 
as Figure 7.1 shows.

Earth’s pattern of population distribution changes 
constantly as humans move from one part of the world 
to another. The movement of human populations is as 
old as humanity itself. Over the course of history, human 
beings — who are native to the African tropics — have 
moved to other parts of the world and learned to adapt 
to challenging natural environments. We have made 
ourselves at home in all but the most inhospitable cli-
mates, avoiding only such places as icy Antarctica and 
the Arabian Peninsula’s arid “Empty Quarter.” Our per-
manent habitat extends from the edge of the ice sheets 
to the seashores, from desert valleys below sea level to 
high mountain slopes. Geographers refer to the por-
tion of Earth’s surface with permanent human settle-
ment as the ecumene (from a Greek word meaning the 
inhabited world). The ecumene has expanded greatly 
throughout human history.

TERMS TO KNOW .  .  .
Eurasia: A massive piece of land on Earth that consists 
of Europe, with just under 10 percent of the human 
population, and Asia, which accounts for almost 
60  percent of humanity

ecumene: The portion of Earth’s surface with  permanent 
human settlement
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 Module 7  Population Distribution and Its  Consequences 7

The World’s Four Major  
Population Clusters
To show the unevenness in global population distribu-
tion, geographers have identified four heavily  populated 
areas, or population clusters, on Earth: South Asia, East 
Asia, Southeast Asia, and Europe (see  Figure 7.1). These 
four clusters account for nearly two-thirds of the world’s 
total population but less than 20 percent of Earth’s land 
area. Three of the clusters are in Asia, reflecting the con-
tinent’s massively populated river valleys and  coastal 
plains. These four population clusters are described 
 below in descending order of their  population size.

South Asia South Asia, the largest of the four population 
clusters, is home to nearly one-quarter of the world’s 
people, who are crowded into an area that is less than 
half the size of the United States. The countries of South 
Asia include Bangladesh, Bhutan, India, Nepal, Paki-
stan, and the island countries of Maldives and Sri Lan-
ka. The major plains associated with the Indus  River 
in  Pakistan, the Ganges River in northern India, and 
the Brahmaputra River in Bangladesh are particular-
ly densely populated. Two cities in the region, Delhi in 
 India and Karachi in Pakistan, are  metacities, with more 
than 20  million residents. Four other  cities —  Mumbai 
and  Kolkata in India, Dhaka in Bangladesh, 
and Lahore in Pakistan — are megacities, with 
more than 10 million people. Two other  Indian 
cities, Bengaluru and Chennai, are rapidly 
 approaching the megacity status. 

Imagine that you live in Delhi. How would 
your daily life be different in this city of 25 mil-
lion people? You might be living in a high-rise 
apartment building in a massive residential 
complex. The shops, movie theaters, and parks 
are usually crowded, and the bus that takes 
you to school in the morning might have to 
 negotiate its way through heavy rush hour traf-
fic (Figure 7.2). Despite its crowded cities, South 
Asia is still predominantly a region of farmers, 
with almost two-thirds of the people living in 
rural villages.

East Asia East Asia is home to more than  one-fifth 
of the world’s population, mainly concentrated 
in  eastern China, Japan, the  Korean Peninsu-
la, and the island of Taiwan. The  population of 

China is nearly 1.4 billion people, making it the world’s 
most populous country, a distinction it has held for many 
centuries. This huge population poses several challenges 
for the Chinese government, such as meeting the peo-
ple’s demands for education, employment, and housing. 
However, China’s population is not growing as rapidly 
as it once was, due to its strict birth control  policies that 
have been in place since the 1970s. These policies have 
been so effective that India’s population may  exceed Chi-
na’s population in the near future. 

As in South Asia, the river valleys and fertile 
plains of East Asia are particularly densely populated. 
A  remarkable feature of China’s population distribu-
tion is that it overlaps with the distribution of its cul-
tivated land: wherever there is good farmland, there 

TERMS TO KNOW .  .  .
population clusters: Heavily populated areas that 
illustrate the unevenness in global population 
distribution; geographers have identified four 
population clusters on Earth: South Asia, East Asia, 
Southeast Asia, and Europe

metacity: A city with more than 20 million residents

megacity: A city with more than 10 million residents

Figure 7.2 Crowded street in India. Cities in densely populated  countries such 
as India are teeming with people and different kinds of vehicles.  Navigating in 
these places can be a challenge. Marcia Chambers/dbimages / Alamy
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8 Unit 2 Population and Migration Patterns and Process 

is usually dense population settlement, as shown in 
Figure 7.3. We may infer population settlement patterns 
from the Chinese farmland distribution map, which is 
helpful for analyzing population patterns in an ancient 
 agriculture-based civilization such as China. Despite 
their rugged terrains and hence limited amount of land 
suitable for farming, Japan and the two Koreas are 
highly  populated, too.

Europe With its mostly moist and mild climate and 
 fertile soils, the European Plain extends from the 
Pyrenees Mountains along the Spain–France border, 
through Germany, Poland, and the European part of 
Russia, to the Ural Mountains. This region has long 
supported a large population. Other densely  populated 
areas include the southeastern part of Britain, the 
Po  River valley in northern Italy, and various coastal 

areas. European countries are 
highly developed and urbanized, 
and their populations have been 
mostly stable. However, the pop-
ulation has been shrinking in 
more than a dozen European 
countries, with the number of 
people dying each year exceed-
ing the number of babies born. 
Countries with a declining pop-
ulation may face a number of 
challenges, including a labor 
shortage and a growing social 
burden of caring for the elderly 
people. Reversing this popula-
tion decline is one of the major 
challenges facing those coun-
tries. We discuss this issue and 
potential policy measures in 
 later Modules in this Unit.

Southeast Asia Nearly 650 mil-
lion people live in Southeast 
Asia, which is located between 
the Indian Ocean to the west 
and the vast Pacific Ocean to the 
east. More than half of this pop-
ulation lives in just two island 
 countries:  Indonesia and the 
Philippines.  Indonesia has the 
world’s fourth largest population 
and the world’s largest Muslim 
population. Several countries in 
this region, such as Malaysia, 
Singapore, and Thailand, have 
made impressive strides toward 
industrialization, but less than 
half (48 percent in 2018) of the 
region’s population is urban. This 
urbanization level is lower than 
the 55 percent for the world as a 
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Figure 7.3 China’s population density and farmland distribution. Can you identify the 
major plains and river valleys with dense population settlements on the maps? 
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 Module 7  Population Distribution and Its  Consequences 9

whole. In other words, more than half of the people in 
Southeast Asia (52 percent) still live in rural areas.

Emerging Clusters Global population distribution is an 
ever-changing phenomenon. In addition to the four ma-
jor densely populated areas described above, population 

clusters are emerging in eastern and western 
tropical Africa, the eastern United States 
and southeast Canada, though their popu-
lation sizes are not at the same level as the 
“big four.” Western Africa is poised to become 
a major contender for the fifth largest popu-
lation cluster in the world because of rapid 
population growth in Africa’s most populous 
country, Nigeria. By 2050, Nigeria’s popula-
tion is expected to more than double, from 196 
million in 2018 to an estimated 411 million 
(Figure 7.4).

The Top 10 Most Populous 
Countries
It is often interesting to look at population 
distribution by country and see how coun-
try rankings change over time. Table 7.1 lists 
the 10 most populated countries in the world, 
ranked in descending order of their 2018 pop-
ulation, along with their predicted population 
in 2050. China’s population accounts for over 
18 percent of humanity, and India just under 
18 percent. These two Asian giants together 
are home to more than one-third of the world’s 

population, and their combined share has not changed 
much over the past 30 years. Even though China’s 
share has declined slowly due to its strict  population 
control policies, that decrease is offset by India’s rela-
tively  rapid population growth.  Another feature worth 

Figure 7.4 The central business district in Lagos, Nigeria. Nigeria is 
 experiencing a crippling population boom. The United Nations predicts 
that by 2050, Nigeria will become the third most populous country in the 
world, after India and China. Its urban population has been growing at an 
 annual rate of 6.5 percent over the last half a century, making cities like 
 Lagos  increasingly crowded. Nyancho NwaNri/Reuters

Table 7.1    The World’s 10 Most Populous Countries, 2018 and 2050 (Estimated)

Most Populated 
Countries in 2018 

Population in 
 mid-2018 (Millions)

Most Populated Countries  
in 2050 (Estimated)

Population in mid-2050 
(Estimated in Millions)

 1. China 1394  1. India 1680

 2. India 1371  2. China 1344

 3. United States 328  3. Nigeria 411

 4. Indonesia 265  4. United States 390

 5. Brazil 209  5. Indonesia 320

 6. Pakistan 201  6. Pakistan 306

 7. Nigeria 196  7. Brazil 231

 8. Bangladesh 166  8.  Democratic Republic of Congo 216

 9. Russia 147  9. Bangladesh 202
 10. Mexico 131  10. Ethiopia 191

Source: Population Reference Bureau (2018).
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10 Unit 2 Population and Migration Patterns and Process 

noting: of the top 10 most populated countries, only the 
United States is a developed (or  industrialized) country, 
meaning it is a country with an advanced economy and 
a high standard of  living. All the others, including Rus-
sia, are developing (or  industrializing) countries, or coun-
tries that are of relatively low income or economically 
poorer than developed countries. Although the United 
States is currently the third most populous country, it 
has only 4.3 percent of the world’s population.

The top 10 list will change in the near future due to 
different rates of population growth. China and India 
will switch their spots; Nigeria, currently seventh, will 
move up the rank to become the third most populous 
country. Russia and Mexico are expected to fall off the 
top 10 list and be replaced by two African countries: 
the Democratic Republic of the Congo and Ethiopia. By 
the mid-twenty-first century, the United States will be 

the fourth most populous country in the world and still 
the only developed country in the group. Population 
changes in these  countries can greatly affect global pop-
ulation growth trends and  distribution patterns.

Sparsely Populated Areas 
Though the information about population clusters may 
imply that our planet is crowded, sparsely populated 
areas are actually much more extensive than densely 
populated ones. There are unpopulated areas on every 
continent. These “empty quarters” reflect the human 
tendency to avoid places that are too cold, too dry, too 
wet, too rugged, or too barren. As seen in Figure 7.1, 
 major examples of sparsely settled areas include the 
northern sections of Eurasia and North America (too 
cold), the extensive desert belt from North Africa 
through the Arabian Peninsula, to the heart of Eurasia, 
and most of Australia (too dry), the Amazon basin (too 
wet), and the Tibetan Plateau (too rugged and cold).

National and Local Patterns
Unevenness often characterizes population distribu-
tion at national and local levels as well. Figure  7.5
shows that the majority (77 percent) of Russia’s 
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Figure 7.5 Population distribution in Russia. What factors might have contributed to Siberia’s sparse population distribution?

TERMS TO KNOW .  .  .
developed (or industrialized) country: A country with 
an advanced economy and a high standard of living

developing (or industrializing) countries: Countries 
that are of relatively low income or economically poorer 
than developed countries
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Figure 7.6 Population change in the 15 largest metropolitan areas in the United States, 2016 to 2017. What might be the reasons 
for population losses in some metropolitan areas but gains in others? 
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TERMS TO KNOW .  .  .
Snow Belt: States located in the northern and 
 midwestern parts of the country

Sunbelt: States in coastal areas and the South 
and Southwest

mean center of population: The balancing point given 
the distribution of population

147 million people live in the European part of the 
country, which accounts for less than 25 percent of 
Russia’s land area. The vast Asian part of Russia 
(Siberia) has only 23 percent of the country’s total 
population. Likewise, the eastern part of the United 
States is more densely populated than the western 
part of the country, but this distribution pattern has 
been changing. The Snow Belt states, located in the 
northern and midwestern parts of the country, are 
losing population, so the U.S. population is increas-
ingly shifting to coastal areas and to the south and 
southwest Sunbelt states, which stretch from Califor-
nia to Florida (Figure 7.6).

The change in U.S. population patterns is shift-
ing the country’s mean center of population, which is 
the balancing point given the population distribution, 
assuming everyone weighs the same amount. The U.S. 
Census Bureau has been calculating the country’s mean 
center of population since the first census in 1790. As 
Figure 7.7 shows, the center moved steadily west for 130 
years as the U.S. population expanded westward. Since 
1920, the center has been steadily moving southwest as 

a result of rapid population growth in Sunbelt states 
such as Arizona and New Mexico. The 2010 mean cen-
ter is located near the small town of Plato, Missouri.

Population distribution at county and other small 
geographic scales tends to be uneven, and examples 
of uneven local population distribution abound. Utah, 
which is the 13th largest state in terms of area in the 
United States, illustrates this point well. In 2017, Utah 
had 3.1 million people, with around 80 percent of them 
living in and around Salt Lake City. Vast areas of Utah 
are uninhabited. You likely live in a county or state 
where the population distribution is uneven, too.
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12 Unit 2 Population and Migration Patterns and Process 
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Figure 7.7 Mean center of population of the United States, 1790–2010. Where was the mean population center of the United States 
located at the start of each century: 1800, 1900, and 2000? Do you think the mean center of the U.S. population distribution will continue 
to move southwest in the future? Why or why not?

 7-2  What factors influence population 
distribution?

Factors That Affect Population 
Distribution
Both physical factors (such as landforms, climate, 
 water bodies, and disease) and human factors, espe-
cially culture and economic development, have worked 
over the millennia to produce the complicated spatial 
patterns of population distribution that we observe to-
day, reflecting one of the most fundamental themes in 
 geography — human–environment interaction. These 
factors may vary according to the geographical scale of 
analysis. At the global scale, for example, climate con-
ditions and access to water may be the key factors, but 
other factors such as landforms (e.g., mountain  ranges, 
plateaus, and plains) may shape the variation in local 
 population distribution. 

AP® Exam TipAP® Exam Tip
This course requires you to be able to explain how human 
geographic patterns are shaped by physical geography. 
The explanation for this Module, then, will not focus on 
how climate zones are shaped, but on how climate zones 
shape human settlement patterns.

Physical Factors: Elevation and Bodies 
of Water
The physical features of Earth, including elevations 
and bodies of water, play a major role in population 
 distribution.

Elevation The term elevation refers to the distance 
above sea  level. For example, an elevation of 1000 feet 
indicates 1000 feet above sea level. Humans prefer to 
live at lower elevations, especially in the middle and 
higher latitudes. Living at lower altitudes allows the 
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Module 7  Population Distribution and Its  Consequences 13

inhabitants to avoid some of the colder weather at these 
latitudes. Most mountain ranges in these latitudes are 
sparsely populated. 

By contrast, inhabitants of the tropics often 
prefer to live at higher elevations, concentrating in 
dense clusters in mountain valleys and basins (see 
Figure 7.1). For example, in tropical portions of South 
America, more people live in the temperate Andes 
Mountains than in the nearby Amazon lowlands. The 
capital cities of many tropical and subtropical nations 
lie in temperate mountain areas above 3000 feet 
(900 meters) in elevation (Figure 7.8). Living at higher 
elevations allows residents to escape the hot, humid 
climate and diseases of the tropical lowlands. In 
addition, the fertile volcanic soils of these mountain 

valleys and basins were able to support larger popu-
lations in agricultural societies. The same is true of 
the major river valleys in East, South, and Southeast 
Asia.

Bodies of Water Humans often live near the sea. On the 
continents of Eurasia, Australia, and South America, 
the majority of the population clusters around the rim 
of each continent. In Australia, half the total population 
lives in only five port cities, and most of the remainder is 
spread through nearby coastal areas (Figure 7.8). This 
preference for living by the sea stems from the desire to 
take advantage of the trade and fishing opportunities 
that the sea offers and to avoid the climatic extremes of 
continental interiors. 
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Figure 7.8 Population distribution in South America and Australia. What are the key characteristics of population distribution in 
South America and Australia?
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14 Unit 2 Population and Migration Patterns and Process 

Climate 
Climate factors influence where people settle. Most of the 
world’s sparsely populated zones have difficult climates 
from the viewpoint of human habitation (see  Figure 7.1). 
The thinly populated northern edges of  Eurasia and 
North America are excessively cold, and the belt of 
sparse population extending from North Africa into the 
heart of Eurasia matches the pattern in major desert 
zones of the Eastern Hemisphere. Australians speak of 
the “dead heart” of their continent, an interior land of 
 excessive dryness and heat, and sparse human popula-
tions  (Figure 7.9).  Humans are largely creatures of the 
humid tropics, subtropics, and midlatitudes, and they 
have not fared well in excessively cold or dry areas. Small 
populations of Inuit (Eskimo), Sami (Lapps), and other 
peoples live in some of Earth’s less hospitable areas, but 
these regions do not support large populations. Though 
humans have proven remarkably adaptable to living in 
many different physical environments, there are limits.

Culture
Though some population settlements start out as adap-
tations to physical conditions, these patterns sometimes 
become tightly woven into the cultural fabric. Thus, living 
in crowded settlements or having large families may have 
deep roots in both nature and  culture. In addition, per-
ceptions of the physical environment play a major role in 

a group’s decision about where to settle. Different cultur-
al groups can perceive the same physical environment in 
different ways, and their varied responses to the same en-
vironment influence settlement patterns. A good example 
appears in a part of the European Alps shared by  German- 
and Italian-speaking peoples. The mountain ridges in that 
area — near the point where the borders of Switzerland, 
Italy, and Austria meet — run in an east–west direction. 
Thus, each ridge has a sunny, south-facing slope and a 
shady, north-facing slope. German-speaking people, who 
rely on dairy farming, long ago established permanent set-
tlements some 650 feet (200 meters) higher on the shady 
slopes than the settlements of Italians, who are culturally 
tied to crops that grow best on the sunny slopes. 

Economic Development
Economic development and technological advances can 
affect population distribution. The coalfields of western 
Europe are a good case in point. Before the industrial age, 
many coal-rich areas — such as the Midlands of England, 
southern Wales, and the lands between the headwaters 
of the Oder (or Odra) and Vistula rivers in Poland — were 
only sparsely or moderately settled. The development of 
steam-powered engines and the increased use of coal in 
the iron-smelting process, however, created a tremen-
dous demand for coal. Industries grew up near the Euro-
pean coalfields, and people flocked to these areas to find 
work. In other words, after a technological and economic 
development increased the value of coal, many sparsely 
populated areas containing that resource attracted large 
numbers of people. A similar phenomenon occurred in 
many mining towns in Colorado and other western states 
in the United States in the nineteenth century. Mining 
attracted many people from other parts of the country, 
but when the mineral resources ran out, residents left 
and once-booming places turned into ghost towns.

Disease
Disease also affects population distribution. The Black 
Death of the mid-14th century killed up to 75-200 mil-
lion people, effectively wiping out many human settle-
ments in Eurasia and Africa. An estimated 50 million 
people worldwide perished in the 1918 Spanish flu pan-
demic, including about 5 percent of India’s population. 
Some diseases attack valuable domestic animals, depriv-
ing people of food and clothing resources. These diseas-
es have an indirect effect on population density. Their 
effect is indirect because they may not kill people but 

Figure 7.9 Australia’s “dead heart.” This picture was taken 
west of Alice Springs in Australia’s Northern Territory, which is just 
about at the center of the continent. The climate here is inhospita-
ble and settlements are sparse. Marianne Purdie / Alamy Stock Photo
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Module 7  Population Distribution and Its  Consequences 15

affect  population size by decreasing food supplies. For 
example, in parts of East Africa, a form of sleeping sick-
ness known as nagana attacks livestock. That disease is 
 almost  always fatal to cattle but not to humans. The peo-
ple in this part of East Africa depend heavily on cattle, 
which provide food, represent wealth, and serve a reli-
gious function in some tribes. The spread of this disease 
by tsetse flies has caused entire tribes to migrate away 
from infected areas, leaving those areas unpopulated.

 7-3 What are the three methods for 
calculating population density?

Methods for Calculating 
Population Density
Identifying population distribution patterns is useful, 
but it does not tell us how crowded a place is and how pop-
ulation size compares with available natural resources, 
particularly land. To better understand the relationship 
between population and environment, geographers use 
the concept of population density, or the average number 
of people per unit of land area  (Figure 7.10). Three popu-
lation density indicators measure the ratio of population 
size to land area: arithmetic or crude density, physiolog-
ical density, and agricultural density. 

 7-3 What are the three methods for 
calculating population density?

Arithmetic or Crude Density 
Often used interchangeably with population density, 
arithmetic (crude) density is the average number of people 
per unit of land area (usually per square mile or kilome-
ter). It is the most commonly used measure of population 
density and can be calculated by dividing the total pop-
ulation of a country (or place) by its corresponding land 
area. The higher the result, the more crowded a country 
is. In mid-2018, the world population was 7621 million, 
and Earth’s total land surface is 57.51 million square 
miles (148.94 million square kilometers). We calculate 
the arithmetic density for the whole world as follows:

7621 ÷ 57.51 = 133 persons per square mile

7621 ÷ 148.94 = 51 persons per square kilometer

The very uneven population distribution on Earth 
has created huge disparities in density. Refer back to 

Figure 7.10 Comparison of densely populated and sparsely populated areas. Population density varies considerably on Earth’s 
surface as seen in the (a) densely populated city of Hong Kong versus (b) a sparsely populated rural area in the United States. 
(a) ymgerman/iStock/Getty Images (b) ClassicStock/Getty Images

(a) (b)

TERMS TO KNOW .  .  .
population density: The average number of people per 
unit of land area

arithmetic (crude) density: The average number of 
people per unit of land area (usually per square mile or 
kilometer)
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16 Unit 2 Population and Migration Patterns and Process 

Figure 7.1 to see how one end of the spectrum contains 
densely settled areas having more than 250 persons per 
square mile (97 or more per square kilometer). At the 
other end of the spectrum, largely unpopulated areas 
have fewer than 2 persons per square mile (less than 
1 per square kilometer). Between these two extremes 
are moderately settled areas, with 60 to 250 persons per 
square mile (25 to 100 per square kilometer), and thinly 
settled areas, inhabited by 3 to 59 persons per square 
mile (2 to 24 per square kilometer). Country-level pop-
ulation density varies a great deal too. For example, 
Australia has only 8   persons per square mile (3 per 
square kilometer), but Bangladesh has 2927 persons 
per square mile (1130 per square kilometer).

Arithmetic density can be misleading because it 
masks the considerable geographic variation in pop-
ulation density within a country. That is, arithmetic 
density does not reflect how the population is actually 
distributed. Assume there are two countries of the same 
size and population. Country A is very mountainous, so 
its residents are concentrated in a few narrow coastal 
plains. Country B is much flatter, so its population 
is more evenly spread out. Both countries have the 
same arithmetic density, which might falsely suggest 
that these countries’ inhabitants are evenly distrib-
uted across their land area. However, the residents of 
Country A are likely to feel far more crowded because 
they are concentrated in a small inhabitable area.

Physiological Density 
To mitigate the drawbacks associated with arithme-
tic density, geographers use another density measure 
called physiological density, which is the average num-
ber of people per unit area (a square mile or kilometer) 
of arable land — that is, land suitable for cultivation. We 
calculate physiological density by dividing a country’s 
population by the amount of its arable land. Again, the 
higher the number, the more crowded a country is. 

In countries with a significant portion of land that 
cannot be used to grow crops (deserts, mountains, 
water bodies, swamps), physiological density will be 
much higher than arithmetic density. For  example, 

Japan’s land area is 145,936 square miles (377,974 
square kilometers), and its mid-2018 population was 
126.5 million. We calculate Japan’s arithmetic density 
by dividing its population by its land area, or 126.5 
million ÷ 145,936 square miles, which yields 867 peo-
ple per square mile (335 people per square kilometer). 
This is certainly a fairly high density when we con-
sider that the arithmetic density of the United States 
is just one-tenth of that. But it is physiological den-
sity that conveys the crowdedness that has defined 
the Japanese psyche and Japanese people’s daily life. 
Only 11.7 percent of Japan’s land, or 17,074.51 square 
miles, is arable. Dividing Japan’s total population by 
its arable land area yields a physiological density of 
7409 people per square mile, compared to about 550 
people per square mile for the United States. Similarly, 
Egypt’s arithmetic density is 249 people per square 
mile, but its physiological density is 8881 people per 
square mile because less than 3 percent of Egypt’s 
land is suitable for farming (Figure 7.11). 

TERMS TO KNOW .  .  .
physiological density: The average number of people 
per unit area (a square mile or kilometer) of arable land

arable land: Land suitable for cultivation

Figure 7.11 The Nile River Valley. Less than three percent of 
Egypt’s land is suitable for farming, mostly along the Nile River. 
On this satellite image, the Nile River and its delta are clearly 
visible. World History Archive / Alamy Stock Photo
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TERMS TO KNOW .  .  .
agricultural density: The number of farmers per unit of 
arable land

Physiological density is a good indicator of the 
pressure that a country’s population exerts on its agri-
culture land. In the United States, 1 square mile (640 
acres) of arable land needs to support only 550 people, 
while arable land in Japan and Egypt needs to support 
more than 13 and 16 times more people, respectively. 
It is no wonder that Japan and Egypt cannot produce 
enough food to feed their populations.

Agricultural Density 
Agricultural density, or the number of farmers per 
unit of arable land, measures the labor intensiveness of 
a country’s agriculture. We calculate agricultural den-
sity by dividing a country’s total farm population by 
the total area of its arable land. The higher the num-
ber, the more labor intensive a country’s agriculture 
is. In developing countries, agriculture relies mostly on 
muscle power and simple tools, and it employs a large 
number of people. Hence their agriculture density is 
usually high. For example, India has traditionally been 
a country of small farmers. There were 272.82  million 
agricultural workers in 2015 and 616,605 square 
miles of arable land. Hence India’s agricultural den-
sity was 442 farmers per square mile, or 171 farmers 
per square kilometer. The highly mechanized nature of 
agriculture in developed countries such as the United 
States and Canada means a typical farmer can farm 
hundreds of acres of land, so only a small number of 
people are needed to farm the land. Agriculture den-
sity in those countries is therefore very low. Accord-
ing to its 2012 agriculture census, the United States 
had 3.18 million farmers and 587,889 square miles of 
 arable land, which means an agricultural density of 
just over 5 farmers per square mile or about 2 farmers 
per square  kilometer.

It is worth noting that a high arithmetic or physio-
logical density does not necessarily indicate high agri-
cultural density. Earlier, we noted the high population 
and physiological densities in Japan, but because it 
only had 1.92 million agricultural workers in 2016, its 
agricultural density is only 114 people per square mile 
(44 per square kilometer).

 7-4  What are the consequences of population 
distribution and density?

 7-4  What are the consequences of population 
distribution and density?

The Consequences of 
Population Distribution
Population distribution has important economic, polit-
ical, and environmental implications. It directly  affects 
labor supply, infrastructure development, national 
security and defense, human well-being, and human 
 vulnerability to disease and natural disasters. 

Economic Development
By affecting the demands for goods and services in a 
particular place, population distribution and density 
directly influence the decisions of governments and pri-
vate businesses. The government uses population dis-
tribution to plan public projects, such as roads, schools, 
parks, and firehouses. Using the same information, 
private developers decide where to build new hous-
ing, restaurants, shopping centers, and grocery stores. 
 Information about population helps companies deter-
mine whether a place has a large enough market for 
their products or services and a large pool of workers 
to draw from. For example, in parts of your city that 
have been growing, you may have noticed new coffee 
shops, restaurants, and other businesses. At the same 
time, businesses are closing down in places that are los-
ing population, such as many small towns in the Great 
Plains of the United States.

High population density also conveys many signif-
icant economic benefits, including the development of 
infrastructure, or as you learned in Module 0, the basic 
physical and organizational structures needed for the 
operation of a society. It is much more cost effective to 
build roads, railroads, bridges, airports, and commu-
nication networks in densely populated areas than in 
sparsely populated areas. Likewise, providing essential 
services such as schools, hospitals, and public utilities 
to a large number of people in one place reduces the 
cost per person. Urban areas are usually more energy 
efficient — that is, on a per capita basis, urban residents 
tend to use less energy than rural residents.
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Political Impact
In the United States, population distribution affects 
 political power distribution. After the U.S. census is 
conducted every 10 years, the 435 seats in the U.S. 
House of Representatives are reapportioned among 
the 50 states based on population change so that each 
representative serves about the same number of peo-
ple (currently 710,767 people on average). Because 
the population of the Sunbelt states in the South and 
Southwest has been growing faster than the popula-
tion of the Northeast and Midwest Snow Belt states, 
the former have gained seats at the expense of the lat-
ter, thus shifting some political power to the South and 
Southwest. Between 2000 and 2010, eight states —  
Arizona, Florida, Georgia,  Nevada, South Carolina, 
 Texas, Utah, and Washington, six of them in the South 
and  Southwest — gained 12 seats in the House. Nine 
of the ten states that lost seats are in the Northeast 
and Midwest.

Environmental Impact
Population distribution and density may also have 
 environmental consequences. Heavily populated areas, 
especially large metropolitan areas such as Los  Angeles, 
London, Mexico City, and Delhi, usually have poor air 
quality compared to rural areas (Figure 7.12). The need 
to build more homes, roads, and shopping centers to ac-
commodate a growing population often leads to loss of 
habitats for wildlife, farmland for food production, and 
green spaces that many people value.

Geographers and other scholars have long debated 
Earth’s carrying capacity, or the number of people it can 
support and sustain. Many factors, including climate, 
land productivity, technology, and consumption level, 
affect carrying capacity, so it is not easy to come up with 
a definitive answer. Many densely populated areas may 
have not reached their capacity, but some thinly settled 
regions may be severely overpopulated relative to their 
ability to support their population, usually because of 

poor quality of agricultural lands. We revisit this issue 
in Module 11, where we discuss theories of population 
growth and food production.

Human Well-Being 
It may be tempting to conclude that high population 
density has negative effects on human well-being, but 
the facts do not support this conclusion. There is lit-
tle connection between population density and human 
well-being, or the state of being comfortable, healthy, 
or happy. Population density has risen considerably 
worldwide since the Industrial Revolution in the late 
eighteenth century, but it has been accompanied by 
rising standards of living and better quality of life. In 
fact, some of the world’s most densely populated areas, 
such as western Europe and Japan, have the highest 
standards of living. The small principality of Monaco in 
southern Europe is the most densely populated nation 
in the world, but it also ranks among the highest in 
income per capita and life expectancy, and it has one of 
the lowest unemployment rates in the world. 

High population density often means a high amount 
of human capital, human interaction, and human cre-
ativity. New ideas, new technological innovations, and 
new fashion trends usually emerge in urban areas and 
then spread to less densely populated places. Cities 
have therefore been called “the best invention in human 
history.”

Figure 7.12 Smog in Los Angeles. Air pollution is usually a 
 problem in densely populated areas like Los Angeles. It can cause 
serious health problems to humans. Valentin Weinhaupl /Westend 61/ 

Media Bakery

TERMS TO KNOW .  .  .
carrying capacity: The number of people a particular 
environment or Earth as a whole can support on a 
sustainable basis

human well-being: The state of being comfortable, 
healthy, or happy.
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As noted earlier in this Module, there are good 
reasons why certain parts of the world are densely 
populated. They tend to have conditions that humans 
consider desirable. More and more people are living in 
cities worldwide because cities, particularly big cities, 
offer many amenities that people enjoy even though air 
quality may be worse, housing usually costs more, and 
traffic congestion is common. Fortunately, urban plan-
ning and technology may help to reduce or even elimi-
nate some negative aspects of city life. For example, air 
quality in London has improved significantly over time 
while its population has grown. 

Disease and Natural Disasters
Population distribution and density may affect peo-
ple’s health and vulnerability to natural disasters. 
Infectious diseases may spread faster in densely pop-
ulated areas. For example, malaria is a major killer 
in tropical African countries such as Gambia. Malar-
ia is caused by five types of parasite, which spread 
through mosquito bites. One contributing factor is 
that more and more people in African countries now 
live in crowded cities and towns so more people may 

get infected. In  the past, many people lived in rural 
villages dispersed over a large area, which made the 
spread of the disease more difficult. In addition, the 
increasingly dense population distribution is contrib-
uting to the severity of losses from natural disasters 
such as floods and earthquakes because more people 
now live in hurricane- and earthquake-prone areas, 
such as the coastal areas of the United States. 

In this Module, we examined population distri-
bution at different geographic scales, from global to 
local. We identified the four major population clus-
ters and the sparsely populated areas on Earth. 
Unevenness is a key characteristic of population dis-
tribution regardless of the scale of analysis. This dis-
tribution pattern is shaped by a number of physical, 
social, and cultural factors. Population tends to be the 
most dense where the terrain is level, the climate is 
mild and humid, the soil is fertile, mineral resources 
are abundant, and the sea is accessible. Population 
tends to thin out with excessive elevation, aridity, 
coldness, ruggedness of terrain, and distance from 
the coast. The distribution and density of population 
have social, economic, political, and environmental 
implications. 

Module 7 Review

7-1 How is population distributed around the 
world?

 • Population distribution is highly uneven at global, 
regional, national, and local scales.

 • There are four major population clusters in the world, 
but much of Earth’s surface is sparsely populated.

 • Population size and land area by country vary 
greatly. The top 10 countries in terms of population 
will change because their populations are growing at 
different rates. 

7-2  What factors influence population 
distribution?

 • A number of physical, cultural, and economic factors 
have shaped the population distribution patterns on 
Earth. 

 • The key factors that affect population distribution 
patterns may depend on the scale of analysis.

7-3 What are the three methods for calculating 
population density?

 • Arithmetic or crude population density refers to the 
average number of people per unit area of land.

 • Physiological density is the ratio of population to 
arable land (i.e., land suitable for agriculture). It is 
a good indicator of the pressure that the population 
exerts on the land resource and agriculture.

 • Agricultural density is the average number of farm-
ers per unit area of arable land. It reflects the labor 
intensiveness of agriculture.

 7-4  What are the consequences of population 
distribution and density?

 • Population distribution and density can affect eco-
nomic development, political representation, the 
environment, and human health and vulnerability 
to natural disasters.

7-1 How is population distributed around the 
world?

7-2  What factors influence population 
distribution?

7-3 What are the three methods for calculating 
population density?

7-4  What are the consequences of population 
distribution and density?
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AP® Exam Practice Questions

Multiple-Choice Questions

 1. A total of 69.2 percent of the world’s population 
lives on which landmass?

 a. Africa
 b. North America
 c. Eurasia
 d. Australia and Oceania
 e. South America

Use the following maps to answer the next two questions.

Preparing for the AP® Exam
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 2. Which statement is MOST supported based on the 
maps?

 a. Agricultural productivity and population density 
are closely related in China.

 b. The western regions of China have the 
most agricultural productivity but the least 
 population density.

 c. Eastern China has a high population density 
but low agricultural density.

 d. Northern China has both high agricultural and 
population density.

 e. Southern China has high agricultural density 
but low population density.

 3. Which statement is the MOST accurate based on 
the two maps?

 a. The majority of the Chinese population con-
sumes noodles for their primary sustenance.

 b. Rice is consumed in the northern part of China 
because of the climate conditions.

 c. Poultry is consumed by the majority of the 
population in China because of environmental 
conditions.

 d. Wheat is grown in the northern portion of the 
country to produce noodles, whereas rice is 
grown in the southern part of the country.

 e. Rice is consumed throughout China because of 
trade routes through the Grand Canal routes 
in eastern China.

20 Unit 2 Population and Migration Patterns and Process 
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Module 7  Population Distribution and Its  Consequences 21

Free Response Questions

EXAMPLE The following image shows population  density around the world. (parts a-g are worth 1 point each)

 a. Identify another region of high population con-
centration outside of the four circled clusters 
on the map.

 b. Identify one environmental reason for the high 
population density in one of the four circled 
regions.

 c. Describe how that environmental condition has 
led to high population density in one of the four 
regions circled. 

 d. Identify one region with low population density.
 e. Identify one environmental reason for the low 

population density in a region.
 f. Describe how that environmental condition would 

not allow for high population density in that area.
 g. Explain why some regions with possible posi-

tive environmental conditions are not high in 
population density.

EXAMPLE RUBRIC

 a. Northeastern United States, Central America, 
eastern Brazil, western Africa, northeastern Africa, 
South Africa.

 b. Warm temperatures; access to ocean trade.
 c. Warm temperatures allowed for a variety of agricul-

tural products to support population growth; access 
to ocean trade allowed for agricultural products to be 
delivered to regions expanding population growth.

 d. Northern Canada, northern Africa, Australia, 
 central Asia, northern Russia–Siberia.

 e. Cold temperatures; continentality — away from oceans.
 f. Cold temperatures do not allow for a variety of agri-

cultural products to be produced; continentality does 
not allow for ocean trade; too wet in the Amazon 
basin; too rugged in the mountainous regions.

 g. Political oppression; warm temperatures but little 
rainfall would not allow agricultural  productivity.
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YOUR TURN Population density can be measured by 
different  methods indicating different statistics about 
a country’s population. The three indicators of popula-
tion density are arithmetic, physiological, and agricul-
tural density. (parts a-g are worth 1 point each)

 a. Define arithmetic density. 
 b. Define physiological density. 
 c. Identify ONE feature of a country with a high 

arithmetic density.
 d. Identify ONE example of a country with a low 

arithmetic density but high physiological density.

 e. Describe ONE environmental condition that 
would create a low agricultural density in a 
country. 

 f. Explain why physiological density could be 
more accurate in the description of true popu-
lation density rather than arithmetic density.

 g. Explain ONE reason to use agricultural  density 
to describe population density in a country.

02_Hildebrhgap1e_19224_unit02_002_131_4pp.indd   21 05/19/20   6:03 PM

©2021 BFW Publishers. Sample material is NOT FINAL and corrections will be made prior to publication.



TERMS TO KNOW .  .  .
population composition: The makeup of the popula-
tion by age and sex as well as by ethnic, racial, income, 
and educational background

age structure: Refers to the breakdown of a population 
into different age groups or cohorts

8

 LEARNING GOALS
8-1 Describe the age structure of a population.
8-2  Identify major social generations in the 

United States.
8-3 Define the sex ratio of a population.
8-4 Explain the uses of population pyramids.

  Learning about a country or region’s popula-
tion size and distribution is often the first step 

in understanding its population patterns and pro-
cesses. Geographers are also interested in population 
 composition, or the makeup of the population by age, 
sex, ethnicity, race, income, education, and other char-
acteristics. A country’s age and sex structure affects its 
rates of birth, death, and migration, which help geogra-
phers forecast future population levels. In this Module, 
we discuss several key concepts in population compo-
sition, including age structure, social generations, sex 
ratio, and population pyramids. Knowledge about these 
topics helps us understand important elements of soci-
ety, including labor supply, social tension, demand for 
goods and services, and the need for public policy (laws 
and government programs). 

Population Composition

MODULE
 2

22 Unit 2 Population and Migration Patterns and Process 

8-1  How do we describe the age structure 
of a population?

Age Structure
The age structure of a population refers to the  breakdown 
of a population into different age groups or cohorts. For 
example, we may use three age groups: pre- reproductive 
(0–14 years old), reproductive (15–49 years of age), and 
post-reproductive (50 years and older), or we can divide 
the population into five-year age groups (0–4  years, 
4–9, 10–14, 15–19, and so on). We usually describe the 
age structure using percentages, but absolute numbers 
are fine, too. Thus, we can say that in 2017, (1) there 
were 73.7 million children younger than age 18 in the 
United States, or (2) children under 18 accounted for 
22.6 percent of the U.S. population. The U.S. census is 
an important source of such data.

As Figure 8.1 shows, age structure varies consider-
ably among countries. Some countries have an over-
whelmingly young population due to their high birth 
rates, which means that the proportions of the young 
people are relatively high. In most of the countries in 
Africa, as well as some countries in Latin America and 
tropical Asia, close to half the population is younger 
than 15 years old. In Niger, 49.3 percent of the popula-
tion is younger than 15, and in sub-Saharan Africa as 
a whole, 41 percent. Other regions, generally those that 
industrialized early, have a large proportion of people in 
the over 15 to under 65 age bracket. A growing number 
of affluent countries have remarkably aged populations 
because their birth rates are low and people live a long 
life. In Germany, for example, 21 percent of the people 
are over the traditional retirement age of 65. Many 
other European countries are not far behind. 

8-1  How do we describe the age structure 
of a population?
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Module 8 Population Composition 23

In other words, every 100 working-age people in this 
country will support 50 dependents. The higher the 
dependency ratio, the heavier the burden of support. 
The value of this ratio varies considerably from one 
country to another. Countries with a high dependency 
ratio, such as Somalia, Guatemala, and Syria, may 
need to devote a considerable amount of resources to 
supporting its people, which could divert money from 
investments and economic development.

Because the younger and older members of a 
society have very different needs, we may also calcu-
late the dependency ratio separately for these two 
groups. The youth dependency ratio focuses on those 
too young to work (usually people younger than 
15 years  old). The  elderly dependency ratio focuses on 
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Figure 8.1 The world pattern of youth and old age. How would you describe the spatial pattern of younger national populations and 
older national populations?

A population’s age structure can help us predict its 
future population growth, allowing us to estimate how 
many young people will need education and employ-
ment and how many elderly people we will need to sup-
port. These numbers also help us predict consumption 
patterns because young people and older people have 
very different needs. A country with a large population 
of young people will likely spend a lot of money on edu-
cation, while a country with many elderly people will 
likely spend a lot of money on health care.

Dependency Ratios
One implication of a county’s age structure is the 
dependency ratio, or the number of dependents in a pop-
ulation that each 100 working-age people (ages 15–64) 
must support. Dependents are people who are  younger 
than 15 years of age and people who are older than 65, 
roughly corresponding to those too young to work or 
 retired. The dependency ratio is usually calculated by 
dividing the number of dependents by the working-age 
 population. So, for example, if a country has 15 million 
young dependents, 5  million older dependents, and 
40 million people of working age, then its dependency 
ratio is

+ =(15 5)
40

50 percent

TERMS TO KNOW .  .  .
dependency ratio: The number of dependents in a 
population, that each 100 working-age people (ages 
15 to 64 years) must support

youth dependency ratio: The number of young depen-
dents in a population (usually people younger than 15 years 
of age) that every 100 working-age people must support

elderly dependency ratio: The number of elderly depen-
dents in a population (usually people older than 64 years of 
age) that every 100 working-age people must support
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24 Unit 2 Population and Migration Patterns and Process 

older dependents. In countries with a high youth depen-
dency ratio, such as Afghanistan, meeting the needs 
of a large number of young people for education and 
employment can pose a major challenge. In countries 
with a high elderly dependency ratio, such as Japan 
and Italy, providing medical services and caring for the 
elderly people become critical issues.

World Dependency Categories
As Figure 8.2 shows, the Population Reference Bureau 
has identified the following five different dependency 
patterns:

High child dependency: These countries have a 
high youth dependency ratio (higher than 45 percent) 
but a low elderly dependency ratio (lower than 15 
percent). Most African countries and a number of other 
developing countries, such as Pakistan, fall in this 
category.

Moderate child dependency: These countries have 
a moderate youth dependency ratio (29–45 percent) 
and a low elderly dependency ratio (lower than 
15 percent). Most countries in Latin America, South 
Asia, Southeast Asia, and Southwest Asia are in this 
category.

Double dependency: These countries have a moderate 
youth dependency ratio (29–45 percent) but a high 
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Figure 8.2 Countries by age dependency category, 2018. How would you summarize the world patterns of dependency categories? 

elderly dependency ratio (15 percent or higher). About 
a dozen countries, including the United States, France, 
Australia, New Zealand, and Argentina, are in this 
category.

High elderly dependency: These countries have 
an aging population. Their youth dependency ratio is 
lower than 29 percent, but their elderly dependency 
ratio is high (15 percent or higher). This category 
includes most European countries, Canada, Cuba, 
China, Japan, South Korea, and Thailand.

Low overall dependency: This category includes 
only four Middle Eastern countries: Kuwait, Qatar, 
the United Arab Emirates, and Oman. All of these 
countries have experienced an infl ux of immigrant 
workers over an extended period of time, which means 
that their working-age population is relatively high. 
As a result, both their youth and elderly dependency 
ratios are low (lower than 29 percent and 15 percent, 
respectively).

AP® Exam TipAP® Exam Tip
Spatial patterns of population are critical in understanding 
population patterns. The term cluster is spatial. Keep 
in mind how clusters impact the geographic aspects of 
population and why nearby places tend to have similar 
demographic patterns.

02_Hildebrhgap1e_19224_unit02_002_131_4pp.indd   24 05/19/20   6:03 PM

©2021 BFW Publishers. Sample material is NOT FINAL and corrections will be made prior to publication.



 Module 8 Population Composition 25

One factor that complicates discussions of age depen-
dency ratios is the fact that the definition of “working 
age” changes across countries and over time. Many peo-
ple still work well past age 65 either by choice or out 
of necessity. In countries with a large number of work-
ing elderly, for example, Japan, the dependency ratio 
may overestimate the actual social burden placed on 
 working-age people.

 8-2  What are the major social generations in 
the United States?

Social Generations in the 
United States
Have you heard the terms Baby Boomer, Gen Xer, and 
millennial? These are the names given to social gen-
erations in the United States and some other parts of 
the world. The news media uses these terms frequently 
as they report on fashion and entertainment choices, 
 marriage trends, and job markets.

Generations are groups of people who were born 
around the same time and possess some common traits 
due to the cultural and societal influences they shared 
as they grew up. Demographers use the term cohorts for 
such groups of people. There are five well- recognized gen-
erational cohorts in the United States and other parts of 
the world, though each cohort’s starting and ending years 
may differ slightly depending on the sources of infor-
mation. Knowing the size of each cohort and its major 
traits can help us understand 
and predict economic trends 
and social changes in the future. 

The GI Generation
The GI (an abbreviation for 
“government issue”) is the old-
est generation in the United 
States. It is composed of Amer-
icans who were born before 
1924, lived through the Great 
Depression, and fought in 
World War II. With the young-
est member of this generation 
being 96 years old in 2020, the 
total number of people in this 
cohort is quite small. 

The Silent Generation
The Silent Generation consists of people born between 
1924 and 1945 (the end of World War II). The origin of 
the term is generally attributed to the political cau-
tiousness of its members, particularly compared with 
their parents. This generation lived through the Great 
Depression of the 1930s and the Second World War and 
is relatively small because people had fewer children 
in those difficult times. The Silent Generation values 
hard work and tends to be frugal (“waste not, want not”) 
and averse to debt. They follow rules, consider law and 
order important, and generally value stable families, so 
they rarely divorce. This generation also fought in the 
Korean War in the early 1950s, played a leadership role 
in the civil rights movement in the 1960s, and helped to 
shape the pop culture in the  twentieth century.

The Baby Boomer Generation
The Baby Boomers were born between 1946 and 1964 
during the dramatic post–World War II uptick in the 
U.S. birth rate (Figure 8.3). The end of war and economic 

TERMS TO KNOW .  .  .
generations: Groups of people who were born around 
the same time and share some common traits due to 
the cultural and societal influences they shared as they 
grew up

Baby Boomers: People born from 1946 to 1964 during 
the post–World War II uptick in birth rate
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Figure 8.3 The baby boom in the United States. What are some other baby booms the 
United States has experienced since the 1960s, and what might be the reasons for them?
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Figure 8.4 Celebrity Baby Boomer George Clooney (b. 1961). 
Hyperstar / Alamy

TERMS TO KNOW .  .  .
Generation X: People born between 1965 and 1980 
and are now in their prime working years

Generation Y: People who were born between 1981 
and 2000; often referred to as millennials

they live (e.g., renting or owning a home), work (staying 
in the workforce or retiring), and play (choosing leisure 
activities and vacation destinations) have a significant 
and continuing impact on U.S. culture and the U.S. 
economy.

Generation X
The members of Generation X were born between 1965 
and 1980 and are now in their prime working years. Gen 
Xers, as they are commonly called, came of age in an 
environment that is more tolerant of religious,  cultural, 
and ethnic differences. There were about 64  million 
Gen Xers in the United States in 2018, and according 
to the Pew  Research Center, they will outnumber Baby 
 Boomers in 2028.

The Millennials (Generation Y)
Those who were born between 1981 and 2000 belong 
to Generation Y. They are often called millennials. 
This  cohort’s 83 million members make it the  largest 
 generation in the United States. As a group, the 
 millennials are better educated than any generation 
before them, but they have also been hobbled by finan-
cial crises, including the Great Recession of 2007–2009. 
They seem wary of Wall Street and have delayed pur-
suing the “American dream”: owning a home, getting 
married, having kids, finding a good job, and investing 
in a retirement account. Though many still rely on their 
parents for financial help, they tend to be more commit-
ted to environmental and political causes such as re-
newable energy, resource conservation, climate change, 
and gender equality (Figure 8.5). 

The members of Generation Y grew up with the 
Internet and smartphones, which have affected the 
ways they live and how they interact with others. 
For example, they are usually connected to their 
peers via the Internet, and they may choose to inter-
act with each other through social media instead of 
face-to-face  meetings. They like to shop online, but 
they are reluctant to make a trip to the mall. They 
may subscribe to Netflix instead of watching tradi-
tional or cable TV networks for entertainment. Some 
observers believe that financial strain (brought on by 
college debt and low- paying jobs) may explain their 
preference for socialism over capitalism, their sup-
port for populist and  progressive political candidates, 

prosperity encouraged people to have more children, 
which gave rise to the “baby boom.” In 2020, the young-
est members of this generation were 56 years old and 
the oldest were in their 70s, so many of the Baby Boom-
ers are on their way out of the workforce or have  already 
retired. 

The Baby Boomers have attracted much scholarly 
and media attention for several reasons. First, the 
number of Boomers is huge, about 72 million. Second, 
the Boomers played an important role in reshaping 
the  lifestyles, social norms, and societal concerns of 
the United States (Figure 8.4). Many Baby Boomers 
own their homes and have accumulated considerable 
assets, giving them a great amount of economic clout. 
The decisions that Baby Boomers make regarding how 
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TERMS TO KNOW .  .  .
Generation Z: People born after the turn of the 
 twenty-first century

sex ratio: The ratio of the number of men to number of 
women in a population

androcentrism: A phenomenon in which a culture 
demonstrates a marked preference for males

and their desire for universal health care and free 
college education.

Who comes after Generation Y? There is no consen-
sus about the name of the next generation, born after 
the turn of the twenty-first century. This is also the 
 generation of current high school students like you! Some 
suggested names are Generation Z, Centennials, and the 
iGeneration (or iGen). It is too early to summarize this 
generation’s key cultural traits and values, but they are 
growing up with mobile technology and as a result are 
superconnected. Some experts believe they are more 
sheltered and more tolerant but less independent, less 
rebellious, and less happy than previous  generations. 

 8-3 What is the sex ratio of a population?

The Sex Ratio
Another important aspect of population composition is 
the makeup of a population by sex. The sex ratio is the 
numerical ratio of males to females in the  population. 
For example, India’s sex ratio in 2019 was 107.48, mean-
ing that there were 107.48 males for every 100 females 
in India. 

Usually more boys than girls are born, but 
infant boys have a slightly higher mortality rate 
than infant girls do, so the numbers of adult 
men and women tend to even out. However, the 
smaller the geographic unit, the more unbal-
anced the sex ratio probably will be. In  addi-
tion, the sex ratio differs across age groups. 
Older cohorts often have more women than men 
because women often outlive men.

Reasons for Unbalanced Sex 
Ratios
A number of factors can cause an imbalance in 
the sex ratio, including cultural preferences for 
males,  gender-selective migration, and major 
military and ethnic conflicts. Unbalanced sex ra-
tios can have  serious social ramifications.

Cultural Preferences for Males Some cultures 
demonstrate a marked preference for males, a 
phenomenon called androcentrism. India and 

China are two good  examples, but androcentrism also 
exists in many  other parts of the world. The cultural 
preference for males is rooted in history. In most soci-
eties, men have long held positions of economic, polit-
ical, social, and cultural power and prestige. Men are 
typically considered to be the heads of households, and 
family names tend to pass from father to son and, with 
them, family honor and wealth. In India, male babies 
are strongly preferred. In China, newly married women 
traditionally would move to live in their in-laws’ house. 
The sons were expected to assume economic responsi-
bility for their  aging parents.

For all of these reasons, the Chinese, Indian, and 
many other cultures place a premium on producing male 
children (see Subject to Debate: Female: An Endangered 

Figure 8.5 Millennials. Millennials tend to be more socially aware and 
interested in sustainability and environmental issues. Many believe they 
will make a significant  contribution to solve the environment crisis. Andrei 
Stanescu / Alamy
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Figure 8.6 Females as a percentage of total population. What spatial patterns of unbalanced sex ratios does this map reveal? 

Gender?). Figure 8.6 shows geographical differences in 
the sex ratio. If couples can choose to have more than 
one child, having a girl first is usually not a problem. 
However, in countries with strict population control 
programs, couples may have limited chances to have a 
male child. For example, China had a “one couple, one 
child” policy until 2015. Such policies can lead to the 
abortion of female fetuses, even female infanticide (the 
practice of killing female infants), contributing to the 
gender imbalance. 

How do the sex ratios of China and India reflect 
the cultural preference for males? The naturally 
occurring sex ratio is 95 girls for every 100 boys. 
But in China, a profound gender imbalance exists. 
In 2016, there were only 87 girls for every 100 boys, 
the most skewed sex ratio in the world. In India, 
there were only 89 girls per 100 boys in 2016. The 
cultural preference for boys may continue even when 
women migrate. In one study conducted in Manitoba, 
Canada, Indian-born women who already had two 
daughters were almost twice as likely to have sons as 
their third child. The sex ratio of 192 males for every 

TERMS TO KNOW .  .  .
infanticide: The practice of killing infants

100 females in that particular case is not a natural 
phenomenon; rather, it is the result of gender-selec-
tive abortion of female fetuses. 

Gender-Selective Migration Gender-selective migra-
tion can cause gender imbalances in local communi-
ties. In the old mining towns of  Colorado, for example, 
the population was mostly male because mining at-
tracted male workers, not female workers. More re-
cently, the small town of Williston, North Dakota, ex-
perienced a 74 percent population increase between 
2010 and 2017 as a result of its booming oil industry. 
This industry attracted more male workers than fe-
male workers, resulting in a highly imbalanced lo-
cal sex  ratio, particularly among people aged 20–40. 
Similarly, several Middle Eastern countries, includ-
ing Saudi Arabia and the United Arab Emirates, have 
highly imbalanced sex ratios because they “import-
ed” a large number of male workers.  Recently settled 
areas typically have more males than females, as is 
 evident in parts of Alaska, northern Canada, and 
tropical  Australia.  According to the U.S. Census Bu-
reau, in 2016 there were 107 males for every 100 of 
Alaska’s female inhabitants. 

War War can cause an unbalanced sex ratio because 
many more young men than women die in wars. Thus, 
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SUBJECT TO DEBATE Female: An Endangered Gender?

 Does the simple fact of being female expose a per-
son to social and economic peril? In most societies, 

women are viewed as valuable, even powerful, particularly 
as mothers, nurturers, teachers, and spiritual leaders. Yet 
in other ways, to be female is to be endangered. We will 
consider this controversial idea with an eye to how demo-
graphics and culture closely shape each other.

Many cultures have a marked preference for males. The 
academic term describing this is androcentrism; you may be 
familiar with related terms such as patriarchy (a social sys-
tem in which the father is considered the head of a house-
hold, with authority over women and children), male bias, or 
simply sexism. Whether a preference for males is a universal 
feature has been disputed. Some societies pass along forms 
of their wealth, property, and prestige from mother to 
daughter, rather than from father to son. This is rare, how-
ever, and the roots of cultural preference for males appear 
historically far-reaching and widespread. In most societies, 
positions of economic, political, social, and cultural prestige 
and power are held largely by men. Sons carry on family 
names and, with them, family honor and wealth. In some 
societies, sons are obligated to take care of their aging par-
ents, but there is no such expectation for daughters. When 
girls marry, they are expected to move into their husbands’ 
homes and help care for their in-laws, but not their parents. 

Not surprisingly, in many places a son is widely viewed as 
an asset, a future breadwinner and caregiver for his parents 
in their advanced age, but a daughter is generally seen as 
a liability. A cultural premium is placed on producing male 
children. The birth of a boy may be celebrated and rewarded, 
while the birth of a girl may be penalized. In countries that 
have enacted strict population control programs, such as 
China, or in countries with an obsession with sons, for exam-
ple, India, this has resulted in severe pressure on couples to 
have boys. In both China and India, female-specific abor-
tions or infanticide, neglect, and inadequate nutrition for 
girls has resulted in a glaring gender imbalance. The result is 
a skewed sex ratio. In 2004, China recorded a sex ratio at birth 
of 121.2 boys for every 100 girls. The ratio has been falling 
recently but it is still one of the world’s most imbalanced.

One problem that resulted from such an unbalanced 
sex ratio is that men of marriageable age are increasingly 
unable to find female partners. By one estimate, there may 
be 30–40 million more young men than young women in 
China. Social analysts speculate that this will lead to human 
trafficking and violence against women. Meanwhile, par-
ents and grandparents often are encouraged to lavish all 
their attention, wealth, and hopes on the only child, espe-
cially boys. For some families, this has led to the  “little 
emperor syndrome,” whereby the male heir becomes 
spoiled, unable to function independently, and even obese.

Continuing the Debate
As noted, most societies value females and males equally. For a 
number of reasons, however, some societies show a clear prefer-
ence for males. Keeping all this in mind, consider the following 
questions:

 • Are Chinese and Indian families somewhat justified in priori-
tizing the birth of a son?

 • According to a recent report, Americans using technology to 
select their baby’s gender are, unlike the Chinese, more likely 
to choose to have a girl. Why do you think there is a difference 
between male and female preference in these two societies?

Preparing for the  AP® Exam

This cherished grandson poses with his grandparents. (Lane Oatey/
Blue Jean Images/Getty Images)
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large-scale, prolonged wars may reduce the male pop-
ulation and lead to an imbalance in the sex ratio. The 
former Soviet Union suffered from such an imbalance 
for  decades following World War II.

Consequences of Unbalanced Sex 
Ratios
The social and cultural ramifications of male-heavy pop-
ulations are potentially profound. Men of marriageable 
age are increasingly unable to find female partners, a fact 
that has led to an increase in human trafficking, sex traf-
ficking, and the use of force, manipulation, or false prom-
ises of good jobs or romantic relationships to lure women 
into marrying men they barely know. In  India, where men 
greatly outnumber women, girls have been kidnapped or 
trafficked in from neighboring Nepal and Myanmar.

 8-4  What can a population pyramid be 
used for?

Population Pyramids
A population pyramid is a very useful graphic device for 
comparing age and sex structure in a  country. A quick 
look at a country’s population pyramid can speak vol-
umes about the country’s past as well as its future. How 
many dependent people — the very old and the very 
young — live there? Has the country suffered the demo-
graphic effects of major wars or disease epidemic? Are 
significantly more boys than girls being born? 

To create a population pyramid, we divide the 
male and female populations into five-year age groups: 
0–4 years, 5–9 years, 10–14 years, all the way up to 80+ 
years. Next, we calculate the shares of all age-sex cohorts 
in the total population. Finally, we plot the percentages 
on a bar chart with the proportions on the  horizontal 
axis and the age cohorts on the vertical axis. We place 
the male percentages on the left-hand side of the graph 
and the female percentages on the right-hand side, but 
absolute numbers of people may work too (Figure 8.7).

Four Typical Shapes of Population 
Pyramids
A population pyramid is a snapshot of a popula-
tion’s age and sex structure at a particular time, but 
its shape also reveals past population changes that 
 resulted from major events, such as the introduction 
of medical technologies and sanitation methods (which 
reduce death rates), wars (which lead to significantly 
fewer males in some cohorts), large-scale famine and 
diseases (which lead to small cohorts), and baby booms 
after wars (which lead to a “bulge” in the population). 
By carefully examining a population pyramid, we can 
learn how the population has been growing, identi-
fy periods of baby boom or bust, determine whether 
the sex ratio is balanced at different age cohorts, cal-
culate the country’s dependency ratio, and discover 
if the  population is aging. We can also predict future 
 population trends.

Most population pyramids have one of four typical 
shapes that reveal rapid growth, slow growth, popula-
tion stability, or population decline.

Rapid Growth The pyramid for a rapidly growing pop-
ulation has a wide base, resembling the classic stepped 
pyramid shape. Rapid population growth usually oc-
curs in developing countries where birth rates are 
 relatively high and there is a large number of young 
people in the population. The population pyramid for 
Tanzania in  Figure 8.7 is a good example. Because peo-
ple in  developing countries do not live as long as people 
in  developed countries, the sides of the pyramids may 
taper off relatively quickly to form a narrow top, re-
flecting the small populations in advanced age groups. 
Countries with a broad-based population pyramid may 
face the challenges of educating the young and creating 
jobs. They also have the momentum for future growth 
as the large number of young people grow into their re-
productive years and start their own families, regard-
less of how small those families may be compared to the 
families of earlier generations.

Slow Growth When a country’s population growth 
slows down (the birth rate is just over death rate), 
its population pyramid will have a somewhat narrow 
base, but it may still be slightly pyramid shaped or 
cylindrical. The graph for China in Figure 8.7, is a 
good example of a slow-growth population pyramid. 

TERMS TO KNOW .  .  .
population pyramid: A very useful graphic device for 
comparing age and sex structure
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Figure 8.7  Population pyra-
mids for  selected countries 
and  communities. Can you 
explain the unusual shapes 
of the population pyramids 
shown?
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Its narrower bottom part reflects the smaller numbers 
of young people as a result of China’s strict birth-con-
trol policies. Population will gradually age in slow-
growth countries. Meeting the health care needs of a 
growing elderly population is an important challenge 
to those governments. 

Stability When a country’s population is stable — that 
is, when its birth rate and death rate are similar — and 
population growth approaches zero, its population 
pyramid will have a fairly even distribution across all 
 cohorts. The U.S. population is still growing, but at a 
very slow pace. Its population pyramid, shown in Fig-
ure 8.7, looks more like a precariously balanced pillar. 
Also note that in the advanced age cohorts, the male 
side is narrower than the female side because women 
live longer than men. 

Decline The population pyramid for a declining pop-
ulation has a very narrow base or appears top heavy. 
For example, Spain’s population pyramid in Figure 
8.7  reveals a low birth rate and negative population 
growth. This population decline is also occurring in 
other developed countries, including Japan, Germa-
ny, Russia, and several countries in eastern Europe. 
These countries may  experience population aging, 
labor shortage, and  declining demands for consumer 
goods and services. 

Unusually Shaped Population 
Pyramids
Some population pyramids have an atypical or unusu-
al shape due to certain events, policies, or trends that 
changed the age-sex structure drastically. For example, 
several Persian Gulf states, such as Qatar, the United 
Arab Emirates, Oman, and Saudi Arabia, have allowed 

the ongoing immigration of adult workers to meet their 
need for low-skilled labor. Most of these immigrant 
workers are young men, so these countries’ population 
pyramids show an unusually large bulge on the male 
side, as illustrated by Oman’s population pyramid in 
Figure 8.7. 

Local areas usually don’t have a balanced age-sex 
structure, so their population pyramids can look even 
more extreme. For example, Sun City, Arizona, is an 
active adult community that requires its residents 
to be at least 55 years old. Its population pyramid in 
Figure  8.7 reflects its elderly population. Overland 
Park, Kansas, is a typical suburban community, full 
of families with young children at home — hence one 
bulge in the young age cohorts and another bulge in 
the middle-age range, as shown in Figure 8.7. Finally, 
Lawrence, Kansas, is a college town, home to the 
University of Kansas. Its population pyramid shows the 
high proportion of  college-age people. 

In this Module, we discussed the importance of learn-
ing about the age-sex structure of a population. The age 
structure affects future population growth, labor sup-
ply, consumption patterns, economic development, and 
dependency ratios. A country with a young population 
will face very different opportunities and challenges 
than one with an aging population. Identifying gener-
ations that share common cultural traits and values is 
a useful way of looking at the population structure and 
may help us predict economic and social trends in the 
future. The sex ratio is another important structural 
aspect of a population. Cultural preferences for males, 
gender-selective migration, and war may cause an 
unbalanced sex ratio that can have serious social con-
sequences. Population pyramids illustrate the age-sex 
structure of populations, and their shapes reveal much 
about the demographic characteristics of a  country 
or place.
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Module 8 Review
8-1 How do we describe the age structure 

of a population?

 • Age structure refers to the shares of various age 
groups in the total population. We may use five-year 
groupings or three large groups: pre-reproductive, 
reproductive, and post-reproductive.

 • Age structure affects future population growth, labor 
supply, dependency ratios, demand for services, and 
economic growth.

 • The dependency ratio is the number of dependents 
per 100 working-age people. 

 • The youth dependency ratio is the number of young 
dependents (under age 15) per 100 working-age 
people. The elderly dependency ratio is the number 
of elderly dependents (ages 65 and older) per 100 
working-age individuals. 

8-2 What are the major social generations in 
the United States?

 • Generations are groups of people born around the same 
time who share common cultural traits and values. 

8-1 How do we describe the age structure 
of a population?

8-2 What are the major social generations in 
the United States?

 • Understanding the characteristics of different social 
generations helps us predict economic and social 
trends. 

 8-3 What is the sex ratio of a population?

 • Sex ratio is the numerical ratio of males to females 
in the population. 

 • Unbalanced sex ratios may be caused by cultural 
preferences for males, gender-selective migration, 
and war. They can have serious social consequences.

 8-4  What can a population pyramid be 
used for?

 • A population pyramid illustrates the age-sex struc-
ture of a population based on five-year age  groupings.

 • The shape of a country’s or a place’s population pyr-
amid can speak volumes about its past demographic 
changes and its future.

 8-3 What is the sex ratio of a population?

 8-4  What can a population pyramid be 
used for?

AP® Exam Practice Questions Preparing for the AP® Exam

Multiple-Choice Questions 

 1. The population pyramid shown here is for Russia 
in 2009. What could account for the deficit of men 
over 60? 
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 a. A decrease in the working-age population
 b. The demographic effects of World War II
 c. A lower-than-normal birth rate
 d. A government campaign to reduce births
 e. The use of contraceptives to control 

population 
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34 Unit 2 Population and Migration Patterns and Process 

 2. In countries where males are favored over females, 
what is one impact of the sex ratio imbalance on 
the population?

 a. There will be fewer women of marriageable age. 
 b. The elderly population will increase.
 c. More women will enter the workforce.
 d. Girls will have more educational opportunities.
 e. There will be fewer men eligible for marriage.

 3. In which region would a country with a large 
youth dependency ratio most likely be located?

 a. North America
 b. Europe
 c. Africa
 d. Australia
 e. South America

Free Response Questions

 b. United States, Canada, Europe, China, Japan, and 
Australia

 c. People are living longer (death rate has decreased); 
women are in the workforce and having fewer chil-
dren; more access to  contraceptives has kept birth 
rates low.

 d. Aging populations can be found in the northern 
hemisphere primarily in  developed countries while 
countries with younger  populations can be found 
mostly in developing countries in the southern 
 hemisphere.

 e. More workers will be needed to  support the aging 
population.

  More of the government’s budget will need to 
be allocated for medical services and retire-
ment costs and facilities for the aged.

 f. More resources will need to be spent on education 
and health care for children and adolescents. There 
will be greater pressure to find employment for the 
growing population.

EXAMPLE (parts a-g are worth 1 point each)

 a. Identify one country where the median age is 
below 25.

 b. Identify one region where the median age is 
above 40 years old.

 c. Describe one reason why the population of  a 
country is over 45–50 years old.

d. Describe the spatial pattern of population 
change across the world.

 e. Explain one economic impact of an aging 
 population.

 f. Explain one economic impact of a young 
 population on a country.

 g. Compare the political impact of aging on coun-
tries with older and younger populations.

EXAMPLE RUBRIC

a. Answers will vary but mostly countries in sub- 
Saharan Africa, Afghanistan, Bolivia and Paraguay, 
Yemen, Papua New Guinea
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Module 8 Population Composition 35

the pressure of providing education, health facilities, 
and housing and managing growing unemployment 
for its growing population, brain drain, and resource 
depletion.

g. An aging population may require governments to 
spend more resources on the elderly and encourage 
immigration to support the elderly, while govern-
ments with a more youthful population will have 

YOUR TURN Use the following image to answer the prompts based on dependency ratios. (parts a-g are worth 
1 point each)
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 a. Define dependency ratio. 
 b. Identify ONE region on the image with a high 

child dependency ratio. 
 c. Identify ONE region on the image with a high 

elderly dependency ratio. 
 d. Explain ONE impact on society of a high child 

dependency ratio. 

 e. Explain ONE impact on society of a high 
elderly dependency ratio. 

 f. Explain ONE demographic reason for a low 
child dependency ratio. 

 g. Explain ONE demographic reason for a high 
child dependency ratio. 
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36

 LEARNING GOALS
9-1 Explain how the world’s population has 

grown over time.
9-2 Explain how we measure birth rates. 
9-3 Explain how we measure death rates .
9-4 Explain how we measure natural increase.

 According to the Merriam-Webster Dictionary, 
dynamics means “a pattern or process of change, 

growth, or activity,” so population dynamics refers to 
the growth and change of the human population on 
Earth. Births and deaths are the two most basic demo-
graphic events that change the population size. Births 
add people to the population, and deaths do the oppo-
site. If we want to see how a country’s population has 
risen or fallen in a year, we need to calculate the differ-
ence between total births and total deaths in that coun-
try in that year. The result is the net change, or natural 
increase. We also need to consider the effects of migra-
tion, including how many people moved in (in-migrants) 
and how many moved out (out-migrants). Here then we 
have the basic demographic equation that reveals the 
total population change of a country or place. If we add 
the total number of births and in-migrants during a 
period (usually a year) to the beginning-of-the-period 
population, and subtract the total numbers of deaths 
and out-migrants during the same period, we derive 
the-end-of-the-period population (Figure 9.1):

Population Dynamics 

9MODULE 
 2 2

TERMS TO KNOW .  .  .
demographic equation: The method for calculating total 
population of a country or place based on natural increase 
and migration over a period of time (usually a year).

Demographic
 Accounting EquationNatural change: 

births minus deaths

level of population
Births

Deaths

Net migration:
In-migration minus
Out-migration

In-m
igratio

n 

Out-

migration

Figure 9.1 The basic demographic equation. Can you think 
of a few circumstances under which the population of a place 
may grow rapidly? 

Population at beginning of period
+ Total births
+ Total in-migrants
- Total deaths
- Total out-migrants
= Population at end of period

In this Module, we focus on the natural increase com-
ponent of population dynamics, the key concepts related to 
births and deaths. The migration component of population 
change will be covered in Modules 15–17 in this Unit.

 9-1  How has the world’s population grown 
over time?

Human Population Growth 
over Time
Before we discuss the key concepts related to births and 
deaths, it is helpful to look at how the human popula-
tion has grown over time. 
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Module 9 Population Dynamics 37

For much of human history, the human population 
was very small, likely fluctuating due to limited food 
availability, poor sanitation, and natural disasters. 
Scholars estimate that when Homo sapiens (the human 
species that inhabits the planet today) first became farm-
ers around 11,000 years ago, there were approximately 
5 to 10 million people on Earth. The population size at 
1 c.e. was probably a few hundred million, though esti-
mates vary quite a bit. It would take another 1804 years 
for the human population to reach the landmark number 
of 1 billion people. After the Industrial Revolution in the 
mid-eighteenth century, the population swelled quickly.

The cause of this dramatic increase has been a 
steep worldwide decline in the death rate, particularly 
for infants and children, without an accompanying uni-
versal decline in the birth rate. At one time, only two or 
three offspring in a family of six to eight children might 
live to adulthood, but when improved health conditions 
allowed more children to survive, the cultural norm 
encouraging large families continued to persist for sev-
eral generations before the number of births began to 
decrease. This time lag between falling infant mortality 
rates and reduced birth rates helps to explain the large 
population increases in many countries. 

It took just 126 years, from 1804 to 1930, for Earth’s 
population to grow to 2 billion, and the next doubling 
took only 44 more years, with the population reaching 4 
billion in 1974. Another billion people were added to the 
population in just 13 years (in 1987), and then another 
billion 12 years later (in 1999). On October 30, 2011, a 
baby girl named Danica Camacho was born in a packed 
government-run hospital in the Philippine capital of 
Manila. This otherwise ordinary childbirth, one of 135 
million in 2011, represented another global population 
milestone. According to demographers at the United 
Nations, Danica was the 7 billionth person in the world! 

As of early 2020, the total population stood at 7.76 
billion. Population growth is expected to continue in the 
foreseeable future, though at a slower pace. As Figure 9.2
shows, the world population is estimated to reach 9.8 
billion by 2050 and 11.2 billion by the end of the cen-
tury. The United Nations projects that world population 
will reach 11.2 billion by 2100. This estimate is based 
on a medium estimate for the birth rate. 

Almost all of the new population growth will take 
place in developing countries, especially the least devel-
oped countries, which are located mainly in sub-Saharan 
Africa, South Asia, and Southeast Asia. These countries 
have much higher population growth rates. Based on 
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Figure 9.2 World population growth, 1700–2100. How 
would this estimate change if we assume a low or high  fertility 
rate? What is the world population estimate for 2100 if the 
 current rate remains unchanged? 

the 2017 data published by the Population Reference 
Bureau, 150.7 million people were born that year, and 
60.3 million people died. Thus, the world’s population 
increased by 90.4 million in 2017, with 97 percent of the 
increase coming from developing countries. It is esti-
mated that 107 billion humans have lived in the entire 
200,000-year period since Homo sapiens originated. 
Of these, approximately 7.8 billion are alive today.

 9-2 How do we measure birth rates? 

There are two common measures of birth rates. One is 
the crude birth rate, and the other is total fertility rate.

Crude Birth Rate (CBR)
To determine the crude birth rate (CBR), which is the 
 average number of births per year per 1000 people, we 
divide the total number of live births in a country (or 
subnational unit) in a particular year by its total mid-
year population. We then multiply by 1000. For exam-
ple, if a country had a population of 1 million people on 
June 30, 2019, and 10,000 babies were born in that year, 
then the country’s crude birth rate is

(10,000 ÷ 1,000,000) × 1000 = 10 births per 1000 people

TERMS TO KNOW .  .  .
crude birth rate (CBR): The average number of births per 
1000 people; the traditional way of measuring birth rates
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38 Unit 2 Population and Migration Patterns and Process 

This rate is considered “crude” because it relates 
births to total population without considering the 
population’s age or sex structure. Both men and 
women are included in the total population even 
though only women of childbearing age can give 
birth. A population with a large number of women 
in their childbearing years is likely to have a higher 
CBR than one with mostly older women, everything 
else being the same.

CBR varies considerably among countries because 
of their different age-sex composition, economic devel-
opment levels, and social norms for family sizes. In 2018, 
the world’s average CBR was 19 per 1000 population, 
but it was 10 per 1000 population in more- developed 

countries, 21 in less-developed countries, and 33 in the 
least-developed parts of the world. 

Figure 9.3 shows crude birth rates by country. We 
say a country has a low birth rate if its CBR is between 
10 and 20 births per 1000 people, which is characteris-
tic of industrialized and urbanized countries in North 
America and Europe. Most Asian and Latin American 
countries also have low birth rates. A country has a 
transitional birth rate when its CBR is between 20 and 
30 per 1000 people, as in the developing countries out-
side of sub-Saharan Africa, such as Algeria and Egypt 
in North Africa and Belize, Guatemala, Honduras, 
Haiti, and Bolivia in Latin America. Several Middle 
Eastern countries (Jordan, Syria, Israel), most central 
Asian countries, Pakistan, and Mongolia are also in this 
category. A country has a high birth rate if its CBR is 
more than 30 per 1000. High birth rates are common in 
the countries of sub-Saharan Africa.

Total Fertility Rate (TFR)
The total fertility rate (TFR) is the average number of 
children born per woman during her reproductive life-
time, considered to be from 15 to 49 years of age (with 
some countries having an upper age limit of 44). The 
TFR is more accurate than the crude birth rate in show-
ing the amount of reproduction in a country because it 
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Neuman chg2e  first pass NOTES  5/21/2018, revised 6/16/2018:

1. Remake on project’s standard Robinson 10E base; 43p6 wide.  Converted to floating world map on 6/16/2018.

2. Updated to 2017 data from PRB: 
http://www.worldpopdata.org/table
select indicator:  population dynamics > births per 1000 population
select geography: countries > select all countries

I changed data breakdowns from 0-13 / 14-21 / 22-31 / 32-52 since the highest value in the 2017 data is 48, not 52.  They had apparently
just divided the old  0--52 data range numerically into four equal chunks, so I did the same with the new 0--48 data range.  (This is NOT
the same as dividing all of the countries into four equal chunks and then seeing where the data breaks would occur as a result).

3. Changed colors to greens; author commented on 3.5 that he didn’t want 3.3 and 3.5 using the same progressions of purple.

Figure 9.3 Crude birth rate. Which part of the world has the highest crude birth rates, and which has the lowest? 

TERMS TO KNOW .  .  .
low birth rate: A crude birth rate between 10 and 20 
births per 1000 people

transitional birth rate: A crude birth rate between 20 
and 30 per 1000 people

high birth rate: A crude birth rate of more than 30 per 
1000 people

total fertility rate (TFR): The average number of chil-
dren born per woman during her reproductive lifetime, 
considered to be from 15 to 49 years of age
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 Module 9 Population Dynamics  39

focuses on the female segment of the population,  reveals 
average family size, and suggests future changes in the 
population structure. It is also a more  reliable indica-
tor for making regional and national comparisons and 
predictions. A TFR of 2.1 is replacement level  fertility, 
or the average number of children needed to replace 
both parents and stabilize the population over time. It 
is slightly more than 2 because not every child survives 
to adulthood. A TFR of less than 2.1 in a long period of 
time will cause a natural decline of population because 
deaths will exceed births.

The average global TFR of 2.4 varies markedly from 
one part of the world to another, revealing the vivid geo-
graphical pattern in Figure 9.4. Every country with a 
TFR of 2.0 or lower will eventually experience popu-
lation decline. In Europe, the average TFR is only 1.6. 
Countries with very low TFRs are facing “death spiral 
demographics.” For example, Bulgaria has a TFR of 1.6 
and is expected to lose 28 percent of its population by 
2050. In 2018, South Korea, Puerto Rico, Singapore, 
San Marino (an island nation off the coast of Italy), 
and several other countries had the world’s lowest TFR, 
at 1.0 to 1.1. By contrast, sub-Saharan Africa has the 
highest TFR in the world at 4.6. Within that region, 
Niger has the highest TFR at 7.2. However, over the 
last few decades, TFRs have also been falling in that 
part of the world.

Factors Affecting Fertility 
Rates
How many siblings do you and your friends have? How 
about your parents and grandparents? Over time, the 
average family size has become smaller in the United 
States and other parts of the world. Most middle-class 
American families today have one or two children, while 
many African families have four or five children. You 
may think that decisions about family size are made 
privately by couples, but a number of external factors 
influence these decisions. These factors include econom-
ic development, religious and cultural influences, educa-
tion, gender roles, and government population policies.

Economic Development
In general, fertility rates in developed countries are 
lower than in developing countries. Where agriculture 
is still the main form of livelihood and where child 

mortality is high, as in many 
 developing countries, people 
may need more children to meet 
the demand for farm labor and 
to guarantee that some of their 
children survive to adulthood. 
A country’s level of economic 
development may also affect 
women’s access to contracep-
tives, making family planning 
more challenging. In contrast, 
easy availability of contracep-
tives makes it easier to achieve 
desired family size, which often 
reduces fertility rates.

Religious and 
Cultural Influences
Some religions and cultures en-
courage large families. For exam-
ple, religions such as  Catholicism 

TERMS TO KNOW .  .  .
replacement level fertility: The average number of 
children needed to replace both parents and stabilize 
population over time
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Figure 9.4 Total fertility rate (TFR) by world region. Which world region shows the 
 greatest variation in the total fertility rate? Which region has the lowest overall TFR?
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and Islam ban artificial birth control. The Bible tells Chris-
tians to “be fruitful and multiply.” Confucianism, which 
has profoundly influenced cultures and values in China 
and other East Asian and Southeast Asian countries, 
 favors large families. It sees multiple generations living 
under the same roof as the familial ideal. In countries with 
these religious and cultural influences, women may bear 
more children than they would otherwise, hence  elevating 
those countries’ fertility rates. But a higher fertility rate is 
not guaranteed. For example, Italy and Spain are Catho-
lic countries, but both have a TFR of only 1.3, lower than 
many non-Catholic developed countries. In fact, both Italy 
and Spain are experiencing population decline.

Education
Education, particularly women’s education levels and 
whether they work outside the home, affects fertility 
negatively. That is, women who are more educated and 
employed in paid jobs tend to have fewer children and 
smaller families. Education creates opportunities for 
women, which generally leads to smaller family sizes 
(“more books, fewer babies”).

Gender Roles
Gender roles — culturally specific notions of what it 
means to be a man or woman — are closely tied to how 
many children are born. In many cultures, women are 
considered more feminine when they produce many 
offspring. Similarly, men are seen as more masculine 
when they father many children. These gender roles 
may affect family size expectations. The CBR will be 
higher in cultures that value large families.

Population Policies 
Government policies can also affect fertility rates. Some 
government policies try to curtail population growth; 
for example, China’s low TFR (1.8) is mainly a result of 
the strict birth control policies the country has adopted 
since the 1970s. Other governments are  implementing 

policies aiming to boost fertility rates by offering 
 financial incentives and long maternity leaves. We will 
 discuss these policies in Module 12. 

 9-3 How do we measure death rates?

There are two common measures of death rates. One 
is the crude death rate, and the other is the infant 
 mortality rate.

Crude Death Rate (CDR) 
or Mortality Rate
Death happens as a natural part of the life cycle. World-
wide, 109 people die every minute; 24 of those deaths 
occur in the wealthy countries, 85 in poor countries. The 
crude death rate (CDR) measures the number of deaths 
per year per 1000 people. Figure 9.5 shows crude death 
rates by country. 

TERMS TO KNOW .  .  .
gender roles: Culturally specific notions of what it 
means to be a man or woman

crude death rate (CDR): The number of deaths per year 
per 1000 people

AP® Exam TipAP® Exam Tip
Be prepared to use data analysis skills on the exam with 
population pyramids, graphs, and maps. Data found within 
these figures have great explanatory power! 

To calculate the crude death rate, we divide the 
total number of deaths in a country (or subnational 
unit) in a particular year by its total mid-year popula-
tion. We then multiply by 1000. For example, if a coun-
try with a population of 1 million people on June 30, 
2019, recorded 8000 deaths in that year, then its crude 
death rate is

(8000 ÷ 1,000,000) × 1000 = 8 per 1000 people

This calculation is “crude” because it relates death to 
the entire population without distinguishing between 
younger people and older people. Generally speaking, 
older people are much more likely to die than younger 
people. In addition, comparisons of CDRs between coun-
tries are meaningful only when the populations of those 
countries are very similarly structured.

CDR varies with a population’s age-sex structure 
and its level of economic development. For example, 
developed countries have high standards of living and 
good health care. The risk of death at young age is low, 
and people enjoy the likelihood of living a long life. 
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Module 9 Population Dynamics 41

the Middle East, and central Asia. In these regions, the 
predominantly young population suppresses the death 
rate. Some countries also have a single-digit CDR. For 
example, the CDRs of the Persian Gulf states (Bahrain, 
Kuwait, Oman, Qatar, and the United Arab Emirates) 
are 1–2 deaths per 1000 people. This is probably as low 
as the CDR can go, because it is not possible to achieve 
a death rate of zero.

Infant Mortality Rate 
The infant mortality rate (IMR) measures how many in-
fants die within the first year of life per 1000 live births. 
Many experts believe that the IMR is the best single in-
dicator of living standards because it is affected by many 
different variables: health, nutrition, sanitation, educa-
tion, housing, and access to medical care and medicine. 
It has declined considerably worldwide since the begin-
ning of the Industrial Revolution. In the late 1700s, as 
many as 200 to 300 babies out of every 1000 live births 
perished before their first  birthday. Today, the average 

TERMS TO KNOW .  .  .
infant mortality rate (IMR): A measure of how many 
infants die within the first year of their life per 1000 live 
births
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Figure 9.5 Crude death rate. Which world regions have the highest crude death rates, and which ones have the lowest? 

Because many developed countries have an aging pop-
ulation, their CDRs are relatively high. All else equal, 
the more elderly a country’s population, the higher its 
CDR. The developed part of the world has an older pop-
ulation and therefore a higher death rate (10 per 1000) 
than the less-developed countries (7 per 1000). In east-
ern European countries, death rates of 12–16 per 1000 
are common. In 2018, Bulgaria (16 per 1000) and Latvia 
(15 per 1000) had the two highest death rates in the 
world. The average death rate of the European Union 
countries is also comparatively high, at 10 per 1000. 

Trends and Patterns in Death Rates
Death rates have been declining worldwide over the last 
century as a result of improved standards of living and 
medical technology. In 2018, the world death rate was 7 
deaths per 1000 people. Death rates of more than 20 per 
1000 people are no longer found at the national level.

Australia, Canada, and the United States, which 
continue to attract young immigrants, have CDRs under 
9 deaths per 1000 people, lower than the CDRs of many 
European countries. At the same time, the countries 
of sub-Saharan African tend to have relatively high 
death rates due to economic difficulties, diseases, and 
war, not an aging population. In contrast, Central and 
South American countries generally have rather low 
death rates, as does the desert belt across North Africa, 
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Figure 9.6 Infant mortality rate. What spatial patterns of infant mortality does this map reveal? Why might a country have a high 
infant mortality rate? 

IMR is 31, but there still exists a striking geographic 
difference, as Figure 9.6 shows. In more- developed coun-
tries, infant deaths are extremely rare (5 per 1000), 
but in less-developed countries, especially sub-Saharan 
 African countries, infant mortality rates of 50–70 per 
1000 births are still quite common. Better access to clean 
water, improved sanitation, and health care, particularly 
prenatal care for women, will help reduce child mortality
(deaths of children under five years of age).

9-4 How do we measure natural increase?

The Rate of Natural Increase
The difference between the number of births and deaths in 
a given year is the amount of natural increase in a popula-
tion. When expressed as a percentage of total population 
(note: not per 1000), it is the rate of natural  increase (RNI). 

TERMS TO KNOW .  .  .
child mortality: Deaths of children under five years of 
age

rate of natural increase (RNI): The difference between 
the number of births and deaths in a given year, when 
expressed as a percentage of total population

An easy way to calculate the rate of  natural increase is 
to subtract CDR from CBR, then divide the difference by 
10 to convert the per-thousand rate to a percentage. For 
example, China’s CBR and CDR in 2018 were 12 and 7 
per 1000 people, respectively. We can therefore calculate 
the rate of natural increase as follows:

(CBR - CDR) ÷ 10 = Rate of natural increase
(12 - 7) ÷ 10 = 0.5 percent

In other words, China’s population grew by five-
tenths of a percent in 2018. Nigeria’s CBR and CDR for 
the same year were 39 and 12 per 1000, respectively. 
Its RNI was therefor e  (39 - 12) ÷ 10 = 2.7 percent. This 
means that in 2018, Nigeria’s population was growing 
at a rate more than five times faster than China’s.

If there is no immigration, then population can 
grow only when births exceed deaths in a given time 
period. In general, countries’ CDRs do not vary as much 
as their CBRs, so differences in population growth rate 
result mainly from variations in birth rate. Countries 
with the highest rates of natural increase (population 
growth) usually also have the highest birth rates, as in 
most African countries. 

Most countries have more births than deaths in a 
year, so their rates of natural increase are positive and 
their population grows. When a country has more deaths 
than births, its rate of natural increase is negative, and 
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Figure 9.7 Rate of natural increase. Which world region has a low rate of natural increase (RNI)? Which regions or countries have the 
highest RNI? Why might population be growing rapidly in many African countries but declining in Japan and eastern Europe? 

it is experiencing natural decrease as seen in Figure 9.7. 
In 2018, 20 countries had negative RNI. Except for 
Germany and Japan, all of them are found in eastern 
and southern Europe. A negative RNI does not necessar-
ily mean that these countries’ total population shrank, 
because migration also affects population. Only 6 of these 
20   countries — Latvia, Lithuania, Bulgaria, Romania, 
Croatia, and Greece — saw their total population decline 
because they lost population through migration, too; 
that is, more people moved out of these countries than 
moved in. 

Local areas can experience natural decrease, too. Many 
rural counties in the Great Plains and the Mississippi 
Delta have suffered from persistent natural decreases due 
to their aging population and low fertility rates.

Zero Population Growth (ZPG)
When a country has the same number of births and 
deaths in a given year, its RNI is zero, and the country 
experiences zero population growth (ZPG). If a country 
maintains its TFR at the replacement level of 2.1 for an 
extended period of time, it will achieve ZPG. Concerned 
about the negative implications of an ever-growing world 
population, some scholars and activists have suggested 
that countries should strive to achieve zero population 
growth. However, it is worth noting that even when a 
country’s population is stable under ZPG conditions, 

its age and sex structures may still change over time 
 depending on the mortality patterns of different age and 
sex cohorts. Those changes will affect the country’s econ-
omy and society. Generally, the population will get older 
over time and there may be fewer working-age people, 
resulting in labor shortage and slowing economy.

Doubling Time: The Rule of 70
The number of years it takes for a population to double 
in size is its doubling time. A handy tool for calculating 
a population’s doubling time is the rule of 70. Take a 
country’s rate of natural increase and divide it into the 
number 70. The result is the number of years that it will 
take for the population to double. For example, the RNI 
of the United States in 2018 was 0.3 percent.  Dividing 
70 by 0.3 yields approximately 233, which means that 
if the RNI remains the same, the U.S.  population will 

TERMS TO KNOW .  .  .
zero population growth: When a country has the same 
number of births and deaths in a given year, its RNI is zero

doubling time: The number of years it takes for a popu-
lation to double in size

rule of 70: A tool for calculating the doubling time of a 
population by dividing 70 by a country’s rate of natural 
increase (RNI)
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double in 233 years. However, this number does not 
 account for the relatively high levels of immigration to 
the United States, which will cause its population to 
double in a shorter period of time. 

For an example of a country with higher rates of pop-
ulation growth, let’s consider Nigeria again. Because its 
population is growing at 2.6 percent per year, Nigeria’s 
population will double in just 27 (= 70 ÷ 2.6) years, faster 
than many other countries. This increase explains why 
Nigeria is likely to become the world’s third most populous 
country, just after India and China, by the mid-twenty-
first century. The doubling of Nigeria’s population means 
that the country must provide health care, education, 
jobs, fresh water, and housing for twice as many people 
27 years from now. This challenge is quite daunting. 

We began this Module by describing the impres-
sive growth of the world’s human population. There are 
three basic components of population dynamics: births, 
deaths, and migration. We explained how to measure 
births, deaths, and natural increase, and we exam-
ined the global patterns of the key measures. We will 
cover migration in the last three Modules of this Unit. 
Worldwide, birth rates and death rates have been on 
a downward trend, but considerable geographic differ-
ences remain, particularly in birth rates, which are in 
turn shaping variations in the rate of natural increase. 
The concepts covered in this Module provide a foun-
dation for understanding later Modules on the demo-
graphic transition model, Thomas Malthus’s theory of 
population, and government population policies.

Module 9 Review
 9-1 How has the world’s population grown 

over time?

 • Human population remained small for a long 
time, but grew exponentially after the Industrial 
Revolution in the mid-eighteenth century, doubling 
in shorter and shorter periods of time. The growth 
has slowed in recent times.

 • Total world population is expected to reach 11.2 
 billion by 2100, based on the future estimated fertil-
ity rate being medium, or at the replacement level, 
from today’s 7.76 billion.

 • Much of the future population growth will take place 
in developing countries, especially sub-Saharan 
African countries.

 9-2  How do we measure birth rates? 

 • One method is the crude birth rate (CBR), or the 
average number of births per 1000 people. The 
world’s average CBR in 2018 was 19 per 1000 popu-
lation, with developed countries having lower rates 
and developing countries having higher rates.

 • Another method is the total fertility rate (TFR), 
which is the average number of children born per 
woman during her reproductive lifetime. A TFR of 
2.1 is replacement level fertility, necessary to replace 
both parents.

 • Fertility rates are affected by several factors, includ-
ing economic development, religious and cultural 

influences, education, gender roles, and population 
policies.

 9-3 How do we measure death rates?

 • Crude death rate (CDR), or mortality rate, is the 
number of deaths per year per 1000 people. The 
world’s CDR in 2018 was 7 deaths per 1000  people. 
More-developed countries have slightly higher death 
rates than less-developed countries because their 
populations are older.

 • Infant mortality rate (IMR) measures how many 
infants die in their first year per 1000 live births. 
It is considered the best single indicator of living 
standards. The world’s IMR is 31. Most developed 
countries have a low single-digit IMR, but develop-
ing countries’ IMRs may be as high as 50–70.

 9-4 How do we measure natural increase?

 • Natural increase in population refers to the differ-
ence between total births and deaths in a given year. 
It is usually expressed as a percentage of total popu-
lation, or the rate of natural increase (RNI). 

 • When birth rate equals death rate, a country reaches 
zero population growth. There is no natural increase 
in population (i.e., RNI = 0), but age and sex  structure 
may still change.

 9-1 How has the world’s population grown 
over time?

 9-2  How do we measure birth rates? 

 9-3 How do we measure death rates?

 9-4 How do we measure natural increase?
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influences, education, gender roles, and population 
policies.

  9-3 How do we measure death rates?

 • Crude death rate (CDR), or mortality rate, is the 
number of deaths per year per 1000 people. The 
world’s CDR in 2018 was 7 deaths per 1000  people. 
More-developed countries have slightly higher death 
rates than less-developed countries because their 
populations are older.

 • Infant mortality rate (IMR) measures how many 
infants die in their first year per 1000 live births. 
It is considered the best single indicator of living 
standards. The world’s IMR is 31. Most developed 
countries have a low single-digit IMR, but develop-
ing countries’ IMRs may be as high as 50–70.

  9-4 How do we measure natural increase?

 • Natural increase in population refers to the differ-
ence between total births and deaths in a given year. 
It is usually expressed as a percentage of total popu-
lation, or the rate of natural increase (RNI). 

 • When birth rate equals death rate, a country reaches 
zero population growth. There is no natural increase 
in population (i.e., RNI = 0), but age and sex  structure 
may still change.

AP® Exam Practice Questions

Multiple-Choice Questions 

 1. Which of the following countries would have the 
lowest rate of natural increase in population?

 a. United States
 b. Nigeria
 c. Australia
 d. Japan
 e. Ghana

 2. Which of the following actions would have the greatest 
effect in lowering the total fertility rate of a country?

 a. Increase education for girls.
 b. Encourage out-migration. 
 c. Lower the age of marriage.
 d. Deny women access to contraceptives.
 e. Tax families with more than two children.

 3. An increase in the aging population in a country 
means that

 a. its dependency ratio will be higher.
 b. its economy will stagnate.
 c. there will be a greater need for playgrounds.
 d. it will have a minimal effect on the population.
 e. it will adversely affect the environment.

 4. Using the rule of 70, in how many years will the pop-
ulation of Mali double if its present rate of natural 
increase is 3.6, assuming all others indicators stay 
constant? 

 a. 20 years
 b. 40 years
 c. 60 years
 d. 80 years
 e. 100 years

Preparing for the AP® Exam

Free Response Questions 

EXAMPLE RUBRIC

 a. Afghanistan and Ethiopia
 b. Replacement level fertility
 c. If a country has a total fertility level less than 2.1, 

its population will decline.
 d. If a country has a TFR over 2.1, it will experience 

high population growth.
 e. In countries with high infant mortality, medical ser-

vices are lacking, and the life expectancy for those 
countries is very low.

 f. Afghanistan’s level of development is low and it 
lacks many health services, especially maternal 
care, which leads to high infant mortality rates and 
low levels of life expectancy. In contrast, Denmark 
is a more-developed country with a high life expec-
tancy, with more people living longer and fewer 
infant deaths.

 g. Answers may vary, but in Afghanistan, lack of med-
ical care especially for mothers, war, famine, and 
lack of contraceptives to control the population are 
possible answers.

EXAMPLE (parts a-g are worth 1 point each)
Demographic Data on Select Countries

Afghanistan Ethiopia Denmark Turkey

IMR (per 
thousand)

58 38 3 9

TFR 4.6 4.4 1.7 2

Percent of 
the popu-
lation 65+

3 4 20 9

Source: Population Reference Bureau, 2019.

 a. In the table, identify the countries where infant 
mortality rate is high.

 b. Explain what a 2.1 total fertility rate is.
 c. Explain the consequences for a country if it 

cannot meet the replacement level of fertility.
 d. Explain the consequences for a country to go 

above the replacement level of fertility.
 e. Describe the relationship between infant mor-

tality rate and the percent of the population 65 
and older in the countries in the table.

 f. Describe the level of development of 
Afghanistan and Denmark based on the table.

 g. Describe one factor that can explain the differ-
ences between Afghanistan and Denmark.
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YOUR TURN (parts a-g are worth 1 point each)

Demographic
 Accounting EquationNatural change: 

births minus deaths

level of population

Births

Deaths

Net migration:
In-migration minus
Out-migration

In-m
igratio

n 

Out-

migration

a. Identify ONE way to increase a population
based on the demographic equation.

b. Identify ONE way to decrease a population
based on the demographic equation.

c. Describe the natural change of a population
based on the demographic equation.

d. Describe ONE way a population can expand
even though natural change is negative.

e. Explain which feature of the demographic
equation countries with a high elderly depen-
dency ratio are using to increase population
growth.

f. Explain which feature of the demographic
equation countries with a high youth depen-
dency ratio are using to increase population
growth.

g. Compare the level of economic develop-
ment between a country that is expanding
through natural change versus through net
migration.
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Seeing Geography
Preparing for the AP® Exam

Do you need personal space? If so, you might want to 
avoid Rui′an, China during the month of January. As you 
can see in the photo, eager passengers are participating 
in the world’s largest human migration where 3 billion 
Chinese citizens leave cities to visit their families in rural 
areas to celebrate the Lunar New Year. Since the 1980s, 
China has experienced a rapid rise of its economy, with 
the cities holding the country’s wealth. Geographic mod-
els suggest that as countries gain wealth, people tend 
to migrate from rural to urban areas for access to better- 
paying jobs. As a result, in China, it is common for rural 
children to be raised by grandparents and schooled in 
their home villages while their parents work in far-off 
cities. In addition, for the growing middle-upper classes, 
voluntary migrations to permanent international destina-
tions are increasingly within reach. 

What do you see?
1. Consider the push and pull factors that could prompt the migration scene above.

2. Identify the social, economic, or environmental strains that regions with a large num-
ber of immigrants or emigrants experience.

3. Think about the community you live in. Do people tend to leave your area for other 
locations? Or are they drawn by the amenities that your community has to offer? Why?

 2. Metacities have a population greater than which 
number?

 a. 1 million
 b. 2 million
 c. 5 million
 d. 10 million
 e. 20 million

Multiple-Choice Questions

 1. Which of the following statements is correct based 
on Earth’s population distribution?

 a. 10 percent of Earth’s population lives on 
90 percent of Earth’s surface.

 b. 50 percent of Earth’s population lives on 
50 percent of Earth’s surface.

 c. 60 percent of Earth’s population lives on 
25 percent of Earth’s surface.

 d. 75 percent of Earth’s population lives on 
5  percent of Earth’s surface.

 e. 90 percent of Earth’s population lives on 
1  percent of Earth’s surface.

Preparing for the AP® ExamAP® Exam Practice Questions UNIT 2

Sun Ling/ZUMA Press/Newscom

124 Unit 2 Population and Migration Patterns and Process 
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Unit 2 AP® Exam Practice Questions 125

 d. Population distribution is organized in a linear 
pattern near the equator.

 e. Population distribution is directly related to 
warm climates.

 a. Population growth is even around the world.
 b. Population growth is occurring more rapidly 

south of the equator.
 c. Population distribution is concentrated near 

coastlines.
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 3. The following maps reinforce which demographic concept?

 4. Which of the following options has proven to be 
the BEST antinatalist policy?

 a. Promoting the agricultural sector of an 
 economy

 b. Promoting the education of women in the 
country

 c. Promoting industrial development of a 
country

 d. Promoting the increased use of birth control in 
a country

 e. Promoting the traditional gender roles of 
women raising children

 5. The demographic equation is used to calculate the 
percentage of growth or decline of a country over 
a given time period. Which is the correct demo-
graphic equation?

 a. Births − deaths − out-migration − in-migration =
Population per time

 b. Births + deaths + out-migration + in-migration =
Population per time

 c. Births − deaths + out-migration − in-migration =
Population per time

 d. Births + deaths − out-migration + in-migration =
Population per time

 e. Births − deaths − out-migration + in-migration =
Population per time

02_Hildebrhgap1e_19224_unit02_002_131_4pp.indd   125 05/19/20   6:08 PM

©2021 BFW Publishers. Sample material is NOT FINAL and corrections will be made prior to publication.
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Use the following tables to answer questions 6 and 7.

Country Population, 2019 (millions)
China 1390

India 1312

United States 332

Indonesia 265

Pakistan 211

Brazil 210

Nigeria 209

Bangladesh 161

Russia 141

Mexico 127
Source: U.S. Census Bureau, https://www.census.gov/popclock/.

 6. Which country will see the greatest growth 
between 2019 and 2100 in terms of total 
population?

 a. China d. Indonesia
 b. India e. Nigeria
 c. United States

Country Population, 2100 (millions)
India 1450

China 1065

Nigeria 733

United States 434

Pakistan 403

D.R. Congo 362

Indonesia 321

Ethiopia 294

Tanzania 286

Egypt 225
Source: Pew Research Center, https://www.pewresearch.org/fact-tank/2019
/07/10/for-world-population-day-a-look-at-the-countries-with-the-biggest
-projected-gains-and-losses-by-2100/.

 7. Which country is predicted to lose population from 
2019 to 2100?

 a. China d. Indonesia
 b. India e. Nigeria
 c. United States
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 8. Which region of the world has the greatest youth dependency ratio according to the map? 
 a. Australia and New Zealand
 b. Africa
 c. Europe

 d. North America
 e. South America
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 9. Which can affect the sex ratio of a country based 
on androcentrism?

 a. Female infanticide
 b. Negative economic development
 c. Political suppression
 d. Religious beliefs
 e. Agricultural selection

 a. Rapid growth d. Stability
 b. Slow growth e. Decline
 c. Negative growth
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Questions 11 and 12 are based on the following image. 

 10. The population pyramid of Comoros represents 
which type of growth? 

 11. Which region has the lowest fertility rate in the 
world?

 a. Southern Africa d. Central America
 b. Eastern Asia e. Micronesia
 c. Southern Europe

 12. Which of the following regions would benefit the 
most from antinatalist policies?

 a. Middle Africa
 b. Central Asia
 c. Eastern Europe
 d. South America
 e. Australia and New Zealand

 Unit 2 AP® Exam Practice Questions 127
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128 Unit 2 Population and Migration Patterns and Process 

 13. Which statement is MOST supported based upon the following image? 
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 a. North America has a large youth dependency 
ratio.

 b. Australia and Oceania have a sex ratio skewed 
toward males.

 c. Southern South America has a sex ratio with 
females outnumbering males by more than 5 
percent.

 d. Eastern Europe and Russia have a sex ratio 
skewed toward females.

 e. Northern Africa has more females than males 
due to pronatalist policies in those countries.

Q
ua

nt
it

y

Time

Population
Resources

t1

 14. What stage of the demographic transition model 
has the greatest disparity between the birth rate 
and the death rate?

 a. Late stage 1 d. Early stage 4
 b. Late stage 2 e. Early stage 5
 c. Late stage 3

 15. Which country did not follow the progression of 
the demographic transition model based on the 
usual socioeconomic changes?

 a. Sweden d. United States
 b. United Kingdom e. Russia
 c. China

 16. The following image BEST relates to which demo-
graphic theory or model?

 a. Malthusian theory
 b. Demographic transition model
 c. Epidemiological model
 d. Population distribution theory
 e. Population density model
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 20. The sending of remittances would MOST relate to 
which form of migration?
a. Environmental push factors

 b. Chain migration
 c. Intervening obstacles
 d. Intervening opportunities
 e. Brain gain

 17. Whose theory countered Malthusian theory, sug-
gesting that humans would develop technologies 
to increase food supply?

 a. Carl Sauer d. Karl Marx
 b. Paul Erhlich e. Ester Boserup
 c. Thomas Malthus

 18. According to Ravenstein’s laws of migration, 
which statement is correct?

 a. A rural woman is more likely to move 
 internationally.

 b. A rural man is more likely to move to a rural 
community in another region.

 c. A young man is more likely to move 
 internationally.

 d. An elderly woman is most likely to move for 
environmental reasons.

 e. An elderly man is most likely to move for eco-
nomic reasons.
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 19. The following image BEST depicts which concept 
in migration?

 a. Economic pull factor
 b. Forced migration
 c. Environmental push factor
 d. Political pull factor
 e. Refugee movements
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130 Unit 2 Population and Migration Patterns and Process 

Free Response Questions

(Parts a-g are worth 1 point each)

 1. Migration occurs for different reasons around the 
world. Ernst Georg Ravenstein proposed laws 
related to migration for different scales.

 a. Define migration. 
 b. Define internal migration or interregional 

migration.
 c. Identify one concept in Ravenstein’s model 

related to migration. 

 d. Describe which pull/push factor has been the lead-
ing cause of migration according to Ravenstein. 

 e. Describe one example of an economic push 
factor.

 f. Describe one example of an environmental 
push factor. 

 g. Compare how a region can be both a push and 
pull factor based on perceptions of the migrant. 
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 2. The demographic transition model has often been used to predict both demographic and economic growth 
within an individual country based on European countries’ demographic changes. Use this image of the 
demographic transition model to answer the following prompts.

 a. Define zero population growth. 
 b. Identify between which two stages zero popula-

tion occurs. 
 c. Identify the stage of the demographic transi-

tion model with the highest growth. 
 d. Describe one economic problem associated with 

a country in stage 2. 

 e. Describe one economic problem associated with 
a country in stage 5. 

 f. Explain one pronatalist policy associated with 
a country in stage 4 or 5. 

 g. Explain one criticism of the demographic tran-
sition model. 
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 3. Use these two maps to answer the following prompts.
Cumulative FRQ
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Neuman chg2e  first pass NOTES  5/21/2018, revised 6/16/2018:

1. Remake on project’s standard Robinson 10E base; 43p6 wide.  Converted to floating world map on 6/16/2018.

2. Updated to 2017 data from PRB: 
http://www.worldpopdata.org/table
select indicator:  population dynamics > births per 1000 population
select geography: countries > select all countries

I changed data breakdowns from 0-13 / 14-21 / 22-31 / 32-52 since the highest value in the 2017 data is 48, not 52.  They had apparently
just divided the old  0--52 data range numerically into four equal chunks, so I did the same with the new 0--48 data range.  (This is NOT
the same as dividing all of the countries into four equal chunks and then seeing where the data breaks would occur as a result).

3. Changed colors to greens; author commented on 3.5 that he didn’t want 3.3 and 3.5 using the same progressions of purple.
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(B)

 a. Define birth rate. 
 b. Identify one region with both high birth rates 

and high death rates. 
 c. Identify the region of the world with the 

highest birth rates. 
 d. Identify one disadvantage of evaluating crude 

birth rate and crude death rate at this scale. 

 e. Describe one environmental or geographic 
reason for a region with a high death rate. 

 f. Describe one economic reason for the low birth 
rates in North America. 

 g. Explain why death rates are not a good 
indicator of economic development.
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