
AP Environmental Science 
 

Chapter 6 The	Human	Population	and	Its	Impact	
 

	 1	

Socio-economic factors that influence human population growth 
• Economic growth: increase in output of a nation’s goods and services 
• Gross domestic product (GDP): Monetary sum of all the goods and services produced in one year in one country. 
• Per capita GDP: GDP per person 
• Economic development: using economic growth to raise living standards 
• More-developed countries (MDC’s): A more developed country has relatively high levels of industrialization and 

income. 
• Less-developed countries (LDC’s):  A less developed or developing country has relatively low levels of 

industrialization and income.  
 

Human population growth continues, but is unevenly distributed 
• 12,000 years ago humans existed as hunters and gatherers and the global population grew slowly.   
• For most of human history the population grew slowly. 
• Three major cultural events accelerated human population growth: 

– Agricultural revolution 
– Industrial-medical revolution 
– Information-globalization revolution 

• During the past 200 years the population has grown rapidly, resulting in the characteristic J-curve of exponential 
growth. 

• Three factors account for this growth: 
1. Humans expanded into almost all climate zones and habitats; 
2. Emergence of early and modern agriculture allowed us to grow more food per unit of land area; 
3. Death rates dropped sharply because of improved sanitation and health care and development of 

antibiotics and vaccines to control infectious diseases. 
The increase in the world’s population during the last 100 years took place because of a sharp drop in death rates, not 

a sharp rise in birth rates.   
 

• 10,000 years ago, when agriculture began, there were roughly 5 million humans on the planet; 
• Now the global population is about 7 billion. 
• By 1927 the population increased to 2 billion; by 1977 (50 years later) another 2 billion were added; and just 25 

years later (2002) another 2 billion people were added.  This is exponential growth.  
• Globally population growth has slowed but is still growing exponentially at 1.21% per year.  
• For example, at 1.2% 83 million people were added to the Earth in 2010.  
• Geographically this growth is unevenly distributed.  Of the 83 million new arrivals in 2010, only about 1% were 

added to the world’s more-developed countries (MDC’s); giving these countries a low growth rate of 0.17% per 
year.  The other 99% were added to less-developed countries (LDC’s), which are growing 9-times faster at 1.4%. 

• 2.7 billion more people are projected to be added to the world population by 2050, 95% of which in LDC’s. 
How many people can the Earth support? 
• What is the Earth’s carrying capacity?  How many people can the Earth support indefinitely without decreasing 

the ability to sustain future generations? 
• Technological advances (medical and agricultural advancements, plus transportation and communication) have 

allowed us to overcome the environmental resistance that all populations face and have increased Earth’s carrying 
capacity for humans.   

• To survive and provide resources for a growing number of people humans have modified, cultivated, built on, and 
degraded a large and increasing portion of Earth’s natural systems.   

• The more people added to the Earth the more resources are consumed. 
• Is overpopulation the problem?  LDC’s compose 83% of the world’s population, and while they individually 

consume far less that people in MDC’s, collectively they consume vast amounts of natural resources; resulting in 
degrading of Earth’s life life-support systems. 

• Is overconsumption the problem?  More affluent, MDC’s have far fewer people, yet they have the highest rates of 
resource use per person.  Additionally, excessive and wasteful resource consumption has environmental impacts.   

• One way to analyze the environmental impact of a person, community, country, or the entire planet is to consider 
their ecological footprint.   
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Estimating environmental impact 
• Ecological Footprint 

o Ecological footprint: the amount of biologically productive land and water needed to provide the people in a 
region with indefinite supply of renewable resources, and to absorb and recycle wastes and pollution.  Per 
capita ecological footprint- per person 

o Unsustainable: footprint is larger than biological capacity for replenishment 
o The average ecological footprint of each American is 4.5 times larger than that of the average Chinese person 

and about 9.5 times as large as the footprint of the average Indian.   
• IPAT equation: An equation used to estimate the impact of the human lifestyle on the environment. 

o Affluence: The state of having plentiful wealth including the possession of money, goods, or property. 
 

I = P X	A X	T 
Environmental Impact (I) = Population (P) X Affluence (A) X Technology (T) 

 
Four Basic Causes of Environmental Problems 

1. Population growth 
2. Wasteful and unsustainable resource use 
3. Poverty 
4. Failure to include the harmful environmental costs (externalities) of goods and services in market prices 

 
Impacts of population growth and poverty 
• Hunger 

o A large portion of the world’s population—25%—is malnourished.  Areas of greatest malnourishment are 
Africa, Asia, and parts of Latin America. 

o Consequently, these are areas with high TFR’s 
o Several factors contribute to malnutrition: 

– Poverty 
– Droughts, which will only increase as the impact of global warming becomes more severe 
– Populations that have surpassed their carrying capacity 
– Political instability and wars, which cause mass migrations 
– Pestilence: a fatal epidemic disease 
– Foreign investors who own large landholdings and whose sole motivation is profit 

• Environmental problems 
o For many poor people, having more children is a matter of survival.  Their children help them gather fuel 

wood, haul drinking water and tend crops and livestock.   
o The children also help care for their aging parents because they do not have health care or retirement funds.   
o Poverty causes many environmental problems and health effects.  The daily lives of the world’s poorest people 

are focused on getting enough food, water, and fuel for cooking and heating to survive. 
o Desperate for short term survival, some of these individuals degrade potentially renewable forests, soils, 

grasslands, water resources, fisheries, and wildlife.   
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Factors that influence population size and growth 
Total Fertility Rate  
• Total fertility rate (TFR) is the number of live births, on average, that each woman of a nation will have during her 

lifetime. 
• The countries with the lowest TFR also have the lowest population growth. 
• Replacement level fertility equals the TFR necessary to keep population numbers stable.   

o In more developed countries the replacement level fertility is about 2.1 (considering low levels of infant 
mortality).   

o In countries with higher mortality rates, replacement level fertility is higher.  
• In general, TFR tends to be lowest in countries with low infant mortality rates and the highest standards of living.   
• TFR is affected by many cultural and economic conditions.  Here are some examples: 

o Cultures where women achieve a higher level of education tend to see much lower TFR’s because women 
pursue career opportunities after they finish their education.   

o Government policies affect TFR, especially if there are regulations regarding birth control availability. 
o Many cultures typically view a woman who has many children as being more prosperous or a “better 

wife”.  This type of tradition has a great deal of power to drive up TFR. 
 

Population Change: Growth and Decline 
Population change is affected by: 

• Births: fertility 
• Deaths: mortality 
• Migration: immigration & emigration 

 

Population change = (births + immigration) – (deaths + emigration) 
 

• Crude birth rate (CBR) is the number of childbirths per 1,000 people in a year for a given population. 
 

CBR = # live births/1000/year 
 

• Crude death rate (CDR) is the number of deaths per 1,000 people in one year for a given population. 
 

CDR = # deaths/1000/year 
 

Population Growth Rate  
• Natural annual rate of increase is calculated using the difference between the birth rate for a population and the 

death rate for a population.  
o Crude growth rate equals crude birth rate minus crude death rate. 

 

Crude Growth Rate = CBR – CDR 
 
– Infant mortality rate: The number of deaths of children under 1 year of age per 1,000 live births. 
– Child mortality rate: The number of deaths of children under age 5 per 1,000 live births. 
– Life expectancy: The average number of years that an infant born in a particular country can be expected to live, 

given the current average life span and death rate in that country. 
 
Migration affects an area’s population size 
• Migration: The movement of people into (immigration) and out of (emigration) specific areas. 
• Reasons for migration include: jobs, economic improvement, religious persecution, ethnic conflicts, political 

oppression, and wars. 
• Environmental refugees: people who leave their homes because of water or food shortages, drought, flooding, or 

other environmental crises.   
• Immigration helps aging (declining) populations grow by increasing reproductive & pre-reproductive age groups  
• Immigration also adds to the labor force, increases the tax base, adds healthcare revenue and adds to retirement 

funds such as social security. 
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Factors that contribute to changes in fertility rates in less developed countries 
• Increased education of women 

o Fewer children 
o Later age at first reproduction 
o Aware of choices of family planning 

• More economic opportunities for women 
o Fewer children 
o Later age at first reproduction 
o Less dependence on males 

• Later marriage age for women 
o Fewer children 
o Later age at first reproduction 

• Cultural acceptance of family planning/increased access to family planning 
o Fewer children 
o Confidence that children will survive to adulthood 

• Empowerment of women: increased women’s rights & gender equality 
o Access to family planning 
o Choices in reproduction 
o Financially less dependent on males 

• Increased industrialization/economic development 
o Children no longer an asset, but a financial liability 

• More social programs to support elderly citizens 
o Children no longer needed to support aging parents 

 
Factors that contribute to changes in life expectancy in less developed countries 

• Increased access to health care 
o Fewer deaths from treatable diseases 
o Prevention of early death by giving vaccines 

• Improved food quality or quantity 
o Better health and general wellness resulting in less malnutrition or fewer early deaths 
o Decrease in food-borne diseases 

• Increased access to clean water (e.g. sanitation, sewage treatment, drinking water) 
o Fewer water-borne and communicable diseases 

• Fewer pregnancies 
o Fewer children resulting in fewer maternal deaths 

• Increased health related education 
o Better sanitation, less disease transmission 

 
Factors that contribute to rapid declines in death rate in developing countries 

• Improved medical care 
• Improved sanitation 
• Improved personal hygiene 
• Improved water supply 
• Improved food or nutrition  
• Improved agriculture or food production 
• Improved food preservation 
• Improved transportation to deliver food or to provide medical services 
• Improved prenatal or neonatal care 
• Cessation of military conflict 
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Factors that contribute to high birth rates  
• To compensate for high infant mortality 
• To assure care for aging parents 
• To provide a labor force 
• Cultural/religious practices that prohibit birth control 
• Cultural/religious practices that favored large families 
• Lack of contraceptives 
• Lack of education about family planning 
• Lack of women’s rights 

 

Factors that contribute to slow decrease in birth rates in developing countries 
• Cultural/religious practices that prohibit birth control take time to change 
• Cultural/religious practices that favor large families take time to change 
• Immigration of women of child-bearing age 
• Changing the status of women are slow to gain broad acceptance 
• Educational opportunities for women are slow to develop 
• Employment opportunities for women are slow to develop 
• Slow advances/technological production relating to birth control foster a slow decline  
• Slow implementation of government policies that reduce the need for children to provide support for their 

parents in their later years (e.g. social security, health care, pensions, etc.) 
 

Age Structure Diagrams 
• Also called population pyramids 
• Show the number of people at each age group in a population.  
• They tend to be divided with males on one side and females on the other.  
Age structure categories: 

– Pre-reproductive ages (0-14) 
– Reproductive ages (15-44) 
– Post-reproductive ages (45 and older) 

 

• LDC’s tend to have more young people, fewer elderly people, higher birth rates, higher infant mortality, and may 
also have higher adult mortality due to political and social conflict (war, genocide) 

o The age structure of an LDC shows rapid growth. This means it is very wide at the bottom (indicating 
a young population), with each succeeding age cohort’s bar being significantly shorter than the one 
below; like a pyramid (indicating high mortality rates in all stages of life). 

• MDC’s tend to have aging populations with lower birth rates, low infant mortality, and slower population growth. 
o MDC slow growth. In nations such as the united states and much of Europe, there is a moderate 

population growth rate of between 0.5 to 1 percent annually. Age structure diagrams for these 
countries tend to show more balanced numbers among age cohorts, with slightly wider base and a 
slightly narrower peak. 

o MDC zero population growth (ZPG).  Some populations find themselves in a state where their 
population is not growing at all. The age structure diagram for a country like this would show all age 
cohorts approximately equal (straight sides with no slope).  Few countries are currently at ZPG, but 
several more developed countries are approaching this state. 

o MDC negative growth. Some nations, such as Italy, Germany, and Greece, are actually losing 
population over time. An age structure diagram for this situation would be smaller at the bottom 
(indicating a very low birth rate) and larger in the middle and top age cohorts—almost like an inverted 
pyramid. 

• Although only approximately 80% of Earth’s population resides in LDC’s, those people consume only about 20-
percent of resources being used globally.  The remaining 20-percent of Earth’s population lives on MDC’s and 
consumes the other 80-percent of resources being used globally.   
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• Population momentum: Continued population growth after growth reduction measures have been implemented.  
o Even if a country achieved replacement level fertility of 2.1 children per woman, the population would 

continue to grow due to the large percentage of people in the pre-reproductive age group; unless death 
rates rise sharply. 

o Because of this, birth rates will continue to rise for several decades even if women have an average of only 
one or two children, due to the emerging population in their prime reproductive years.   

• Baby Booms: A baby boom is a period marked by a significant increase of birth rate.   
o The most well-known baby boom occurred immediately after World War II during the Cold War. The U.S. 

baby boom was due to an improving economy and rising living standards.   
o The U.S. birthrate exploded after World War II. From 1945 to 1961, more than 65 million children were 

born in the United States (TFR 3.7 in 1957 peak of the baby boom).  In 1945 when the war ended, a huge 
number of veterans returned home and began living as civilians.  

o Congress passed the G.I. Bill which encouraged home ownership and higher levels of education by 
charging very low or no interest at all on loans for veterans.  

o Veterans were in comfortable economic positions that allowed for starting families; they had a place to 
live, path to education, and they financial means to start having babies.   

o Now the baby boomers are in their sixties and above—“the graying of America”—they are retiring, 
cashing in their social security, and in need of more and more health care.  

o Baby booms are visible as a bulge in age structure diagrams.   
• Rapid population decline (aging populations) can threaten economic growth and cause economic problems 

o labor shortages 
o less government revenues with fewer workers 
o less entrepreneurship and new business formation 
o less likelihood for new technology development 
o Increasing public deficits to fund higher pension and healthcare costs 
o Pensions may be cut and retirement age increased  

• War and disease can affect a populations age structure and cause social and economic problems  
o Worldwide AIDS is the leading cause of death for people ages 15-49 

– Many young adults die resulting in loss of the most productive workers 
– Higher mortality rates = smaller skilled labor force, which results in a smaller tax base, which in turn 

reduces resources available for public expenditures such as education, healthcare services etc.  
– Creates large populations of orphaned children  

o Increased mortality from war 
– Declines in reproductive age males causes decline in TFR’s 
– Many young adults die: loss of most productive workers; reduces tax base... 
– Creates large population of orphaned children 

Demographic Transition Model 
• Demographic transition is the process in which the population in an LDC starts to reflect developmental changes 

taking place as that country moves toward a state of greater economic development and stability. 
• The demographic transition model is a graph that shows this transition occurring in four stages.   

– Stage 1: A high birth rate and death rate at all age cohorts, and short life expectancy. 
– Stage 2: As the nation becomes more economically developed, death rates fall.  Due in part to better health 

care, sanitation, and more stable diets; infant mortality decreases and life expectancy begins to increase.  The 
birth rate is still high. 

– Stage 3: The nation continues to progress in its economic development, adding further stability, improving 
education, and improving medical care. This leads to a decrease in birth rates.  At the same time, more people 
are living to older ages; the population continues to grow even as birth rates decrease. 

– Stage 4: The birth rate continues to decrease and then levels off; higher levels of education and health care 
availability, especially for women.  The population continues to have an older mean age.  Eventually this leads 
to a stabilization of the population to much slower or zero growth.  Late in stage 4, after many decades of a 
stabilized economy and higher living standards, countries begin to see declining population sizes.   


