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Chapter 16 

Populations   
 
16.1 Organisms and  Their Environments
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16.4  Human Population Growth

More than 7 billion people live on Earth today—the end result of thousands of years of growth (Figure 
16.6a). Where is the human population headed? Will it crash as resources run out? Or, will population 
growth slow down and slide toward carrying capacity?

According to United Nations projections, the world human population is expected to increase 
throughout the 21st century and exceed 11 billion by 2100. However, growth is expected to slow during 
the second half of the century (Figure 16.6b). These projections assume that fertility will continue to 
decline in high-fertility countries and that death rates will continue to decline everywhere. 

FIGURE 16.6 
(a) The human population grew exponentially for thousands of years (with the exception of the 
occasional dip, such as during the bubonic plague in the 14th century). (b) Current projections suggest 
that population growth may slow considerably in the second half of the 21st century. However, the 
human population is expected to exceed 11 billion by the year 2100. 
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Source: United Nations, Department of Economic and Social Affairs, Population Division, World Population 
Prospects: The 2017 Revision. 

We can learn how a population is growing from its age structure, the distribution of people’s ages within 
the population. The age structure for the global population at three different points in time can be seen in 
Figure 16.7. In 1950, the age structure diagram resembled a pyramid. This was a sign of a rapidly growing 
population, where most of the population was young. In 2017, the age structure was less triangular and 
more uniform. Compared to 1950, the population has aged, and population growth has slowed. The 
projected age structure for the year 2100 shows that the global population is expected to become older and 
that growth will slow further. 

Source: United Nations, Department of Economic and 
Social Affairs, Population Division, World Population 
Prospects: The 2017 Revision. 

The slowdown in population growth can be explained by a phenomenon called the demographic 
transition—a shift from high birth and death rates to low birth and death rates. The death rate typically 
decreases first, as a result of medical advances such as better healthcare, improved nutrition, and 
immunization against childhood diseases. After some time, the birth rate also declines. 

Ecological Footprint 

Although population growth has slowed, human population size continues to increase, and there are now 
more humans on Earth than ever before. At the same time, demand for Earth’s resources also continues to 
increase. An ecological footprint is a measure of how much land and water area a human population needs 
in order to produce the resources it consumes. The size of this footprint takes into account the population’s 
use of water, soil, energy, food, and other resources. Measuring ecological footprints allows us to understand 
how resource consumption compares with what Earth can provide. This is an important first step toward the 
goal of sustainable development. 

For more than 40 years, the global human population has been in ecological overshoot, consuming more 
resources each year than Earth can provide. 

FIGURE 16.7

Age structures show the distribution of ages within 
a population. In 1950 (yellow), most of the world 
population was young, and population was growing 
rapidly. By 2017 (blue), the world population had 
aged, and the rate of growth had slowed. By 2100 
(red), the world population is expected to have aged 
further. 



© Conceptual Biology by Jennifer Yeh

In fact, we would need 1.7 Earths to sustain our current rate of consumption. And, if current trends continue, 
we will need 2 entire Earths by 2030 (Figure 16.8). 

Global overconsumption means that Earth’s resources are being quickly depleted. We can already see 
evidence of this in water shortages, collapsed fisheries, and widespread deforestation. In addition, our 
overuse of energy, especially fossil fuels, has led to global warming. As Earth’s resources begin to run out, 
it will no longer be possible to support the billions of people who live here. The likely result is catastrophic 
wars over resources as well as starvation. 

Of all the continents in the world, North America has the largest ecological footprint. If everyone in the 
world consumed as many resources as the average American, we would need the resources of about 5 
Earths. It is vital for all of us to reduce consumption, increase efficiency, reduce energy use, and explore 
green energy alternatives. 

READING CHECK

What is the age structure of a population, and how has the age structure of the global human 
population changed from 1950 to today?

CHECK YOUR ANSWER 

The age structure of a population describes the distribution of people’s ages within the population. From 
1950 to today, the age structure of the global human population has changed so that the population is no 
longer quite as dominated by younger people. There are now relatively fewer children and younger people 
and relatively more older people. 

FIGURE 16.8 

This graph shows how our global 
ecological footprint has increased 
in the last 60 years. We are now 
using the resources that it would 
take 1.7 Earths to provide. If 
present trends continue, we will 
soon be using the equivalent 
resources of 2 Earths. 
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You can read more about human population growth at this website:

https://ourworldindata.org/world-population-growth

https://ourworldindata.org/world-population-growth

