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Malthus’essay on population
(200 years ago)

• Human population growth would outstrip
the earth’s food-producing capabilities

(disease, war and famine)

Population (exponential)

Food
linear

Exponential growth (5 key issues)

population growth, resource use and waste, poverty, loss of biodiversity,
and global climate change

• Exponential growth increases at a constant
rate per unit of time…. But is deceptive, it
starts off slowly but after only a few
doublings grows enormous

• Example exponentials - species extinction 0.1-1%
per year

• 22 fold increase in economic growth in 100 years

What is an Environmentally
Sustainable Society?

• It meets the current needs of its people for
food, clean water, clean air, shelter and

basic resources without compromising the
ability of future generations to meet their

needs.



2

ecological footprint

• The amount of biologically productive land
and water needed to supply each person or
population with the renewable resources
they use and to absorb or dispose of the

wastes sources they use.

A person’s footprint is not fixed by income…… it
also depends on spending patterns

• Housing type and location affect:
– Size and land-use
– Transportation requirements and infrastructure and
– Heating requirements

• Example: doubling density and grouped housing reduces transportation by 30% and
heating consumption by 50%

• Your footprint
• Food
• Shelter
• Transportation
• Goods/services

transportation

• 5 sectors of
transportation

• Personal cars and light trucks
(including minivans and pickup
trucks)

• Personal aircraft, recreational boats,
and off-road vehicles

• Passenger air, intercity rail, ferry
and intercity bus travel

• Other (motorcycles, trailers, mass
transit)

• The average new car is
responsible for 2 metric tons of
carbon emissions per year

• The average emissions per
household 3.7 metric tons

• 15% for manufacture of
automobiles

• 85% to use of vehicles
• Batteries most important source

of toxic water pollution
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1,000 gallons of water 
Used to irrigate the grain

To feed the cow

8 lbs of grain to produce

1 lb beef

food
•  60% of USA land area used for crops

or to graze livestock
• Food purchases by priority:
• Meat and poultry
• Fruit, vegetables and grains
• Dairy products
• Other (including seafood, alcohol, soft

drinks, specialty foods and tobacco)

• 800 million acres used for grazing
livestock, most of which used for
household consumption

• (beef most serious, chicken and then
pigs)

• 30% of total water consumed
used for irrigation of fruits,
vegetables and grains

• 5 out of 7 environmental
impacts of food production find
the majority of damage done
through cultivation rather than
packaging, processing,
transportation and retail stages.

housing
•  26% of significant ecological land is

linked to home construction

• 36 million acres of land in the U.S. are
devoted to residential use, or 1/3 of an
acre per household

• Mobile homes accounts
for 1/6 of the common
water pollution of a
single-family home, it
causes 1/3 the greenhouse
gases and common air
pollution and over half the
toxic air and water
pollution just in the
process of manufacturing

Personal items and services
• clothing (230 billion a

year) the most serious
impact

• Personal services
• Paper products
• other

Entertainment has a
significant impact
Golf courses which use
large quantities of
pesticides and fertilizer
to keep their grass
green, and dams and
reservoirs for
recreational purposes
(either for fishing or
boating.
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Yard services
• Fertilizer and pesticide use
• Water use
• Lawn and garden

equipment and use
• Other (including

landscaping services and
materials)

Direct use of water in
the yard dominates
water consumption,
about 35% of
household water usage.

The desert southwest
50-60%

A new lawn mower
produces the same
emissions as driving a
car for 50 miles, a chain
saw for one hour same
as 200  miles in car. you
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Population and Consumption
Population and Consumption

by Commoner, Ehrlich, and Holdren
1970's

Projection
2050

8.9 billion
high 10.6/low 7.3

6 billion people+
2002

growing at 1.3% yr
peak growth in all history 1960s  2.1%

Population

80% of people live in less developed areas(4.8 billion)
1.2 billion in industrialized nations

Affluence

energy, materials and information
between 1950 and today global energy production

increased more than 4 fold

Technology

Environmental Problems

Consumption

3 questions to suggest a direction to reducing environmental
damages and resource depleting consumption

almost all human-induced
transformations are

resource depleting or
damaging

1.when is more too much
for the life-support systems of the

natural world and the social
infrastructure of human society?

reduce, reuse, recycle

2. can we do more with less?

satiation
no more needing more

because there is
enough

sublimation
having more satisfaction

with less to achieve
some greater good

3.when is more enough?

IPAT
(impacts, population, affluence, technology

a new template for action

IPAT (Population/consumption version):  a template for action

Impacts
environmental
degradation

resource depletion =

slow
population

growth

Population
people

households x

satisfy
more with what we have, satiate

well-met needs sublimate
wants for greater good

consumption/
person

energy, materials,
information transformation x

shift
to less harmful consumption
shrink energy and materials

substitute information for energy and materials

Impacts/
consumption

Policy view
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Recent report from the National
Research Council

• One view of public debate:
• For over two decades, the same frustrating exchange has

been repeated countless times in international policy
circles.  A government official or scientist from a wealthy
country would make the following argument:  The world is
threatened with environmental disaster because of the depletion of natural resources (or
climatic change or the loss of biodiversity) and it cannot continue for long to support its
rapidly growing population.  To preserve the environment for future generations, we
need to move quickly to control global population growth, and we must concentrate the
effort on the world’s poorer countries, where the vast majority of population growth is
occurring.

Gov’t officials and scientists
from low-income countries…

• Would typically respond:
• If the world is facing environmental disaster, it is not the fault of the

poor, who use few resources.  The fault must lie with the world’s
wealthy countries, where people consume the great bulk of the world’s
natural resources and energy and cause the great bulk of its
environmental degradation. We need to curtail overconsumption in the
rich countries which use far more than their fair share, both to preserve
the environment and to allow the poorest people on Earth to achieve an
acceptable standard of living.

c
                       a       ng

                       H                        e?
Tragedy of the commons

• The over-use of common-property or free
access resources

• Includes clean air and atmosphere, water,
land, ocean, wildlife……

• Thinking….The reasoning of people that says if I don’t use
it someone else will, the little bit I pollute is not enough to

matter, and all of these resources are renewable
• It is the cumulative effect of exploiting free resources that

eventually exhausts and ruins it.
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Solutions?

• Use free resources at rates well below their
sustainable yields, or regulate access or both

Exercise

• 1. Make a list of the resources you truly need
• 2. Make a 2nd list of the resources you use each

day only because you want them
• 3. Make a 3rd list that you want or hope to have in

the future
• Share w/ your group
• Relate overall result to the tragedy of the

commons p. 9


