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Estimated American corn yields 1490-1990
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Farmers as percent of total labour force and farmer 
productivity (farmland per worker) in the USA, 1800-2000

Amenities in American housing, 1900-97
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Infant mortality per 1000 births in Sweden 1750-1998

Trends in life expectancy over the last 10,000 years
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Growth in manufacturing labor productivity (US $ per hour 
worked), indexed to 1995 = 100
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IPAT-equation

Environmental Impact (I)  = 

[Population (P)] • [Affluence (A)] • [Technology (T)]

Generation of waste 
& pollution and use 
of resources/GDP

Number 
of people

GDP/Number 
of people

• •

Environmental Impact (I) = generation of waste and pol-
lution and use of resources

=

Estimated world population last 10,000 years
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Increase in 
Affluence

US carbon emissions per unit GNP 1800-1990
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Loss of habitat

Estimated number of species extinctions per year



8

Human domination of the planet Earth

Carbon dioxide 
concentration in 
the atmosphere 
(1860-2000)
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Atmospheric concentration (in part per billion, ppb) 
of methane (CH4), from 1500 to 2000

Increase in 
atmospheric 
concentra-
tions of man-
made 
substances 
SF5CF3 and             
SF6
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Estimated annual global emissions of selected 
metals to the atmosphere, circa 1980
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Lead
Zinc
Copper
Vanadium
Nickel
Chromium
Arsenic
Antimony
Selenium
Cadmium

Ratio: 
human to
natural

Natural
activity
MT/day

Human 
activity

kMT

Metal

Source: Galloway et al.1982

Disappearing languages and disappearing cultures
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Solar radiation per year: World (17,000 TWh/y), Europe
(EU-25, 3,200 TWh/y), MENA (600 TWh/y)
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