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Why is this important?

The two most widely cited estimates of global population 

project that Earth will be home to seven billion people 

sometime in late 2011 or early 2012 (US Census Bureau 2011, 

UNPD 2011a). The most recent billion was added in about 13 

years; it took 12 years for the billion before that; 13 years for 

the billion before that. Even though the global growth rate 

peaked more than 40 years ago, it is estimated that there 

will be another billion added over the next 15 years and yet 

another billion before mid-century (UNPD 2011a). By the end 

of the century it is estimated that there will be 10.1 billion 

people sharing our already crowded planet! (UNPD 2011a).

 

While modern humans are generally believed to have 

been around for over 100 000 years, it is only in the past 

10 000 years that total global population is believed to have 

ever exceeded a few million people—roughly the population 

of Madrid, Spain or Nairobi, Kenya (Kremer 1993). After the 

end of the Last Glacial Maximum (~10,000 BCE), population 

growth started to accelerate, doubling every 600 to 1000 

years between 3000 BCE and 1000 AD. By 1800, it was 

growing fast enough to double in just one hundred years. 

Between 1959 and 2000 the Earth’s population doubled in 

just 40 years! By one estimate, the number of new mouths to 

feed each year peaked in 1989 at around 87 million (roughly 

the equivalent of Ethiopia’s current population). In 2010, the 

planet was still adding 1 million people every 4.8 days (US 

Census Bureau 2011).
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Even though the global growth rate peaked more than 40 years ago, it is 

estimated that there will be another billion added over the next 15 years 

and yet another billion before mid-century.
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Figure 1: World population began accelerating about 10 000 to 12 000 years ago and has “exploded” in the past 1 000 years.          

Source: UNEP-GRID Sioux Falls, population data – US Census Bureau 2011.
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Will it ever slow down?

Peak global population growth rates 

of 2.1 per cent per year occurred in 

the 1960s and early 1970s (U.S Census 

Bureau 2011). The subsequent slowing 

in global average population growth 

was the outcome of a dramatic drop 

in birth rates among the world’s most 

developed countries; many dropping 

to replacement level or even below 

(Bongaarts 2009). It is very widely 

accepted that this phenomenon, 

part of something demographers 

call the demographic transition, 

reliably occurs in countries as they 

become developed (DeLong and 

others 2010, Myrskyla and others 

2009). This assumption is incorporated 

into estimates that project world 

population leveling off  at around 9.3 

billion by the middle of this century 

(DeLong and others 2010, Bongaarts 

2009). In general, projections of future population also 

assume that the economic and social development that is an 

important dimension of demographic transition can and will 

occur in many of the world’s poorer countries (Delong and 

others 2010, Bongaarts 2009). Finally, it is has been taken for 

granted that the lower birth rates characteristic of developed 

countries are more or less “inevitable and irreversible” 

(Delong and others 2010). 

Several researchers studying population dynamics, 

however, have begun to question these assumptions (Delong 

and others 2010, Myrskyla and others 2009, Murphy and 

Hall 2011, Valentine 2010, Brown and others 2011, Luci and 

Thévenon 2010, Tuljapurkar 2009). One central problem is 

that as the world’s supply of cheap oil declines, increasing 

energy costs will hinder economic and social development, 

which are presumed to be important drivers of demographic 

transition (Delong and others 2010, Murphy and Hall 2011, 

Hall and Day 2009, Brown and others 2011). Researchers 

warn that large amounts of cheap energy are needed to drive 

development (Nel and van Zyl 2010, Brown and others 2011, 

Hall and others 2001, DeLong and others 2010). The historical 

reality of the relationship between per capita energy 

consumption and per capita GDP is illustrated in the graph 

below (Figure 3). As we reach (or have reached) “peak oil” 

(Campbell and Laherrère 1998), there is good reason to doubt 

the sustainability of the current trend of rising global per 

capita GDP, barring the emergence of a cheap and abundant 

alternative energy source (Delong and others 2010, Murphy 

and Hall 2010). While many economists assume that energy 

scarcity will drive innovation and lead to replacement energy 

sources, there are many people, including economists and 

ecologists, who believe that economic-growth models “must 

incorporate knowledge from the natural sciences” (Norgard 

1992), but that they fail to do so. In short, their contention 

is that if predictions from these economic models are to be 

taken as explicit and not simply theoretical (with an “all other 

things being equal” caveat) then the inputs to these models 

must include explicitly defi ned factors of future growth-

potential, such as energy cost 

(Nel and van Zyl 2010, Valentine 

2010, Brown 2011, Hall and 

others 2001, Hall and Day 2010). 

A second major assumption 

for population to stabilize 

by mid-century is that low 

population growth rates in 

developed countries will remain 

low. However, within some 

developed countries in which 

the demographic transition 

generally took place decades 

ago, there has been an increase 

in population growth rates 

related to additional gains 

in affl  uence (Myrskyla and 

others 2009, Tuljapurkar 2009, 

Luci and Thévenon 2010). 

Figure 2: Demographic transition has occurred in parallel with social and economic 

development in the world’s most developed countries.  Most population projections 

assume it will occur in many currently developing nations.   Source: UNEP-GRID Sioux 

Falls – generalized from multiple sources. 

Figure 3: Global GDP has risen with global oil production.  The global economic development 

refl ected in per capita GDP is linked to lower birth rates and population growth by the 

demographic transition concept. Source: UNEP-GRID Sioux Falls, Data: EPI 2010, USDA 2010, 

World Bank 2011b
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While this dynamic seems only to apply in the 

most economically advanced countries, it is 

not currently part of most models of future 

population growth and thus may undermine 

some of those models’ projections (DeLong and 

others 2010, U.S. Census Bureau 2010).

If population growth were to stabilize 

after mid-century, most experts think the 

unprecedented pressure of 9.3 Billion people on 

the environment is unsustainable, without some 

dramatic changes in our consumption patterns 

(Valentine 2010, Hall and Day 2010, UN 2002). 

Paradoxically, under generally held assumptions 

of the demographic transition model, increasing 

numbers of consumers in developing countries 

would consume at rates similar to those currently 

seen in the developed world. Thus, the rate of 

growth in the number of consumers would 

decline, but might be more than off set by 

increased per capita consumption. 

Rates of growth and existing population 

densities vary dramatically around the globe. 

Asia, especially south and southeastern Asia, is 

home to the world’s densest populations (Figure 

4). China and India alone have 37 per cent of the 

world’s current population (UNPD 2011a). The 

fastest growing populations however, are mostly 

in Africa and West Asia (Figure 5). 

Over half of the world’s population already 

lives in urban agglomerations and this is where 

much of the coming population growth will 

be seen (FAO 2005). The environmental impact 

of these dense urban footprints extends well 

beyond their physical limits, in the form of 

agriculture, mining, water and energy extraction, 

Figure 4: Global population density is concentrated most heavily in Southeast Asia. Source: UNEP-GRID Sioux Falls, population data 

SEDAC 2010

Our Already Crowded World—Some places more than others

Figure 5: These maps of total fertility by country show birth rates, already 

low in much of the world, will remain high in Africa and parts of Asia 

through mid century. Source: UNPD 2011b
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transportation, fi shing, polluting emissions, including CO
2
, 

timber extraction, energy generation (hydropower, solar 

and wind facilities), and many other impacts on the natural 

ecosystem that take place in the hinterland. In addition, 

remaining rural populations are crowding onto less and 

less available farmland and have fewer and fewer natural 

environments from which to derive a living. 

Pearl River Delta, southeastern China

It is projected that by 2020, over 70 per cent of China’s people 

will live in its cities (UN 2009). China’s rate of rural-to-urban 

transformation has been largely driven by market reforms 

put in place in the 1970s and the consequent development 

of industrial centers such as those in the Pearl River Delta 

in southeastern China. The area has been an important 

and productive agricultural area for China but it is losing 

farmland to some of the fastest urban growth in the world 

(Seto and Kaufmann 2003). Several urban centers in the 

greater delta area have experienced dramatic accelerated 

growth through the 1990s (Sun and others 2010, SEDAC 

2010) putting intense pressure on the delta environment 

(Fragkias and Seto 2009) as the metro areas of Guangzhou, 

Dongguan, Foshan and Shenzhen have all grown into cities 

of over fi ve million people each (SEDAC 2010). Population 

within the area in the images above tripled in just 20 years, 

from 14 million in 1990 to 44 million in 2010 (SEDAC 2010). 

As a result, large areas of productive farmland have been 

lost and fragmented displacing food production to areas 

with poorer quality cropland and lower productivity (Yan 

and others 2009). Urban and related land uses are displacing 

agricultural systems that have adapted to conditions on the 

delta and have been used in the area for over 1000 years 

(Lo 1996, Weng 2007). The rate and scale of change has also 

created other serious environmental concerns, including 

deforestation; soil erosion; and water pollution from 

industrial waste, domestic sewage, agricultural chemicals and 

petroleum (Weng 2007).

Figure 6: The Pearl River Delta in 1979 had roughly 14 million people; by 2009 population had tripled to 44 million.

Erinandcamera / Flickr
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Rwanda and Bangladesh

At the other end of the development spectrum, Bangladesh 

and Rwanda have two of the highest rural population 

densities among the world’s countries. They also both have 

a very high percentage of their land area under cultivation, 

and small average farm sizes; mostly subsistence-oriented 

agriculture which makes up a very large proportion of their 

economies. Bangladesh’s annual population growth rate was 

1.4 per cent as of 2009, not far above the global average of 

1.2 per cent. Rwanda’s annual population growth rate was 

twice as high, at 2.8 per cent per year (World Bank 2011a). 

Literacy, which is fairly widely accepted as a driver of lower 

birth rates, was higher in Rwanda at 65 per cent while it was 

only 54 per cent in Bangladesh. However, the most recent 

surveys show that in Bangladesh, 55.8 per cent of couples 

use family planning methods compared to only 36.4 per cent 

in Rwanda (UNPD 2011a). Rwanda’s rate of family planning 

use, however, was double what it was just a few years earlier 

(UNPD 2011a).  

Summary of fi ndings and implications:

World population will exceed seven billion by late 2011 or 

early 2012. While the rate of growth has slowed in percentage 

terms, widely accepted projections of future population 

numbers predict the addition of 2 billion more people before 

the middle of this century. These projections are based on 

the application of demographic-transition models, which 

foresee lower birthrates for many currently developing 

countries. The demographic transition model clearly explains 

some of the most central dynamics of population growth

rates in a historical context. However, several researchers 

have questioned assumptions made in the application 

of the demographic transition model to population 

projections. Among the assumptions questioned is the 

assumed availability of adequate cheap energy for current 

development trends to continue. Finally, even if the UN and 

US Census Bureau models, which predict 9.3 billion people 

by mid century, are accurate, many others believe that 

population level dramatically overshoots the Earth’s capacity 

to sustainably support us. How the pressures of population 

growth will unfold in diff erent regions of the globe will 

likely vary considerably, however; in a world of economic 

globalization and increasing international interdependence, 

no country will be isolated from the consequences. 

Figure 7: Rwanda has the densest rural population in continental 

Africa and the country’s growth rate remains at 2.8 per cent per 

year. Source: Google Earth ©2011, ©GeoEye  2011

Figure 8: Population in rural Bangladesh is very high but the 

country’s growth rate has slowed to 1.4 per cent per year.  

Source: Google Earth ©2011, ©GeoEye  2011
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