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By the end of class today, 
you will be able to
• List the major challenges to a 

sustainable world
• Explain the significance of the 

Millennium Ecosystem Assessment
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Review of Sustainability 
Challenges
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Degradation of Habitat and
Loss of Biodiversity
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Exhaustion of Natural Resources

Arizona Falls Hydroelectric Plant
© 2007 Arizona State University

Sustainable Supplies of 
Food and Water
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Inequality in Wealth and Power
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Population

World Population by Year 2300 Visualized by Country
http://www.neatorama.com/2006/03/28/world-population-by-year-2300-visualized-by-country/
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Globalization & International Development
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Urbanization
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Climate Change
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Sustainability Quiz
• Work with a partner to predict the 

answer to the questions on your 
handout. 
– Don’t spend a lot of time on any one 

question - just go with your best guess.
• We will review and discuss the answers 

as a group when you are finished.
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Source: Environmental Protection Agency
http://www.epa.gov/Education/pdf/18EnvrntQuiz.pdf

What is the most common reason that 
plant and animal species become extinct?

a. water pollution
b. loss of habitat
c. hunting
d. ozone depletion
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• Answer: Loss of Habitat
• Some 12% of birds, 25% 

of mammals, and at least 
32% of amphibians are 
threatened with extinction 
over the next century.  

• People may have
increased the rate of 
global extinctions by as 
much as 1,000 times the 
average rate typical of 
Earth’s long-term history.

Source: Millennium  Ecosystem Assessment
http://ma.caudillweb.com/en/Products.BoardStatement.aspx

Mount Graham Red Squirrel
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Source: Bill Moyer Earth on Edge
http://www.pbs.org/earthonedge/quiz/index.html

How much of the world's wetlands have 
been lost in the 20th century? 

a. 10%
b. 20%
c. 40%
d. 50%
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Answer: 50%
Half of the world's wetlands -
a key component of 
freshwater ecosystems that 
provide flood control, carbon 
storage, water purification, 
and goods such as fish, 
shellfish, timber, and fiber -
have been lost by draining, 
filling, and conversion to 
agriculture and urban areas.

Yuma West Wetlands
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Sources: Environmental Studies Association
http://www.epa.gov/owow/watershed/wacademy/acad2000/pdf/issue3.pdf
Greenstreet Properties Development
http://glenwoodpark.com/net/content/go.aspx?p=20&eventid=49300&c=31125&p=20&s=43616.0.78.6078

What is the most common cause of pollution 
of streams, rivers and oceans? 

a. Leaching of landfills
b. Surface water running off yards, city 

streets, paved lots and farm fields
c. Trash washed into the ocean from beaches
d. Waste dumped by factories
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– dirt and dust
– rubber and metal deposits from 

tire wear
– antifreeze and engine oil
– pesticides and fertilizers
– litter like discarded cups, plastic 

bags, cigarette butts
– pet waste

These contaminants are carried 
into our lakes, rivers, streams, 
and oceans.

Source: http://www.epa.gov/OWOW/NPS/roads.html

Answer: Runoff
Rainwater or melting snow wash off agricultural fields, as 
well as roads, bridges, parking lots, rooftops, and other 
surfaces in the city. The water picks up:
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What percent of the world's food crops 
would not exist without pollinators like bees, 
bats, and wasps? 

a. 20%
b. 50%
c. 75%
d. 90%

Source: Bill Moyers, Earth on Edge
http://www.pbs.org/earthonedge/quiz/index.html
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Answer: 90%
“The vast majority of our food crops - 90% - depend on animals 
and insects to transport pollen from one plant to another.  In the 
US, the value of pollination is estimated at $20-$40 billion a 
year.” (Bill Moyers, Earth on Edge)
Western Honeybees are 
threatened by Colony Collapse 
Disorder. From November 2006-
April 2007, “more than 35 percent 
of the U.S. population of the 
Western honey bee, required for 
food crop pollination across the 
country, have disappeared, leaving 
their hives to die and crops to fail.”

Source: http://www.fergusfallsjournal.com/news/2007/apr/19/crop-pollination-threatened-some-areas-which-could/
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How much trash does the average person 
throw out annually? 

a. 250 pounds
b. 500 pounds
c. 1000 pounds
d. 1500 pounds

Source: Tennessee Valley Authority
http://www.tva.gov/greenpowerswitch/newsletter/vol6_2/quiz.htm.0.78.6078
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Answer: 1,000 pounds
• Each American individual uses up 20 tons of basic raw 

materials and throws away 1,000 pounds of trash 
annually.

• Americans' total yearly waste would fill a convoy of 
garbage trucks long enough to wrap around the Earth six 
times.

• We throw away:
– 7 million cars a year
– 2 million plastic 

bottles an hour 
– Enough 

aluminum cans 
annually to make 
six thousand 
DC-10 
airplanes
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Sources: 
Climatic Change Journal
http://globalecology.stanford.edu/DGE/Dukes/Dukes_ClimChange1.pdf
Environmental News Service
http://www.ens-newswire.com/ens/oct2003/2003-10-27-09.asp#anchor6

How many pounds of prehistoric, buried 
plant material does it take to make a gallon 
of gasoline? 

a. 78
b. 627
c. 196,000
d. 1,314,000
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Answer: 196,000 pounds
• Jeff Dukes, an ecologist at 

the University of 
Massachusetts, Boston, 
calculates that it takes 98 
tons, or 196,000 pounds of 
plant material to make 1 
gallon of gas.
– That’s the equivalent of 40 

acres of wheat (including the 
roots!).

• “Every day, people are 
using the fossil fuel 
equivalent of all the plant 
matter that grows on land 
and in the oceans over the 
course of a whole year.”
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A typical light bulb wastes what percent of 
electricity? 

a. 5%
b. 30%
c. 65%
d. 90%
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Answer: 90%
• The typical incandescent light 

bulb turns only about 10 
percent of its electricity into 
light. 

• A typical light bulb, when on, is 
hot. That's because 90 percent 
of the energy is wasted as 
heat, which means it isn't very 
energy-efficient.

• ENERGY STAR lighting, such 
as a compact fluorescent bulb, 
uses 2/3 less energy and 
generates 70 percent less heat 
than an equivalent 
incandescent light bulb.
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What percent of the world's major marine 
fish stocks are depleted from overfishing or 
being fished at their biological limit? 

a. 10%
b. 25%
c. 50%
d. 75%

Source: Bill Moyers, Earth on Edge
http://www.pbs.org/earthonedge/quiz/index.html
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Answer: 25%
• 25% of commercially exploited fish 

stocks are over harvested (high 
certainty)

• Only 10% of large species, like tuna, 
swordfish, and halibut, remain.

• This is due to
– the demand for fish for food 
– pollution
– loss of key breeding habitats 
– destructive modern harvesting methods

Sources: 
http://news.nationalgeographic.com/news/2003/05/0515_030515_fishdecline.html 
http://www.maweb.org/documents/document.359.aspx.ppt
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How much of the water on earth is available 
for people's everyday use? 

a. More than 50%
b. 28%
c. 12%
d. Less than 1%

Source: http://www.epa.gov/WaterSense/water/text.htm
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Answer: Less than 1%
• About 75 percent of the 

earth's surface is covered 
by water, but less than 1 
percent of this is available 
for people to use. 

• The rest is salt water, 
locked in inaccessible 
locations underground or 
is frozen in polar ice caps 
and glaciers.
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By the year 2050, the demand for food 
crops is projected to increase by: 

a. 20%
b. 40%
c. 85%
d. 125%

Source: Millennium Ecosystem Assessment
http://www.maweb.org/documents/document.359.aspx.ppt
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Answer: 70–85%
• The total amount of food 

currently produced could 
feed the world, but 798 
million people suffer from 
chronic hunger.
– The reason is that many 

people in do not have enough 
land to grow food, or enough 
money to buy it.

Sources: World Hunger Education Service
http://www.worldhunger.org/articles/Learn/world%20hunger%20facts%202002.htm
http://foodfirst.org
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How much water used for irrigating lawns 
and gardens, on average, is wasted due to 
over-watering and evaporation? 

a. 50%
b. 25%
c. 15%
d. 10%

Source: http://www.epa.gov/WaterSense/water/text.htm
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Answer: 50%
• Water-efficient irrigation 

systems help save water, 
potentially more than 11 
billion gallons per year 
across the United States. 
– This is equal to the amount of 

water used by 3,200 garden 
hoses flowing constantly for 
one year!
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The world's 358 billionaires together 
possess as much money as the poorest 
_____ of the world's population? 

a. 5%
b. 30%
c. 50%
d. 70%
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Answer: Nearly 50 percent
• The world's 358 billionaires' 

combined assets roughly 
equal the assets of the 
world's poorest 2.5 billion
people.

• Of the world’s 6 billion 
people, more than 1.2 
billion live on less than 
$1 a day.
– Two billion 

more people are only 
marginally better off.



7

© 2007 Arizona State University

Americans use ______ percent of the 
world’s resources. 

a. 2%
b. 33%
c. 55%
d. 70%
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Answer: 33%
• Even though Americans comprise only 5% of the 

world's population, in 1996 we used nearly 1/3 of 
its resources and produced almost 1/2 of its 
hazardous waste. 

• The average North American 
consumes: 

– 5 times as much as an 
average Mexican

– 10 times as much as an 
average Chinese person

– 30 times as much as the 
average person in India

© 2007 Arizona State University

If we could shrink the Earth’s population to a village 
of precisely 100 people with all existing human 
ratios remaining the same…

• 50% of the entire world’s wealth would be in the 
hands of only 6 people

• 70 people would be unable to read or write
• 8 people would be homeless or in substandard 

housing
• Only one person would have a college education

Source: National Association of Social Workers Newsletter

If the world were a village…

© 2007 Arizona State University

The single most important factor in 
population growth is: 

a. Ratio of  females to males
b. Latitude
c. Education of women
d. Accessibility of birth control products

Source: http://oregonfuture.oregonstate.edu/quiz/aquiz_4a.html
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Answer: Education of women
• Educated women generally 

want smaller families and 
make better use of 
reproductive health services. 

• As female education rises, 
fertility, population growth, and 
infant and child mortality fall, 
and family health improves. 

• An educated mother is also 
more likely to insist on the 
education of all of her children. 

Source: Nova, Public Broadcasting System
http://www.pbs.org/wgbh/nova/worldbalance/trends.html
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The United Nations estimates that by the year 
2010, the number of environmental refugees 
(people displaced from their homes due to natural 
disasters or environmental degradation) could be 
as many as: 

a. 750,000
b. 2 million
c. 23 million
d. 50 million

Source: Radio Free Europe
http://www.rferl.org/featuresarticle/2005/10/87748d40-9a81-44d0-8bf4-384ff410d6d3.html
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Answer: 50 million people
• 50 million people will be displaced by 

desertification, rising sea levels, 
flooding, and storms.

• There are also 20.8 million refugees
“who are outside their countries 
because of a well-founded fear of 
persecution based on their race, 
religion, nationality, political opinion or 
membership in a particular social 
group, and who cannot or do not want 
to return home.”

• An additional 23.7 million displaced 
persons have fled their homes (often 
due to civil wars) but stayed within 
their native countries.

Source: United Nations High Commissioner for Refugees
http://www.unhcr.org/basics/BASICS/420cc0432.html
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Cities are expansive consumers of ecosystem 
goods and services and prolific generators of 
ecosystem-damaging wastes. By 2030, what 
percent of the industrialized world's population will 
live in urban areas? 

a. 40%
b. 50%
c. 80%
d. 90%

Source: Bill Moyer Earth on Edge
http://www.pbs.org/earthonedge/quiz/index.html
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Answer: 80%
• By 2030, in industrial 

countries, almost 80% of 
people will live in urban 
areas. That number is 
expected to grow as world 
population and incomes 
increase.

• In most of the larger cities 
of the developing world, 
30-60 percent of the 
people are living in 
squatter settlements.
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In 1950, the three largest cities in the world 
were:

• New York (12 million) 
• Tokyo (11 million)
• London (8 million)

In 2015, what will the 
three largest cities be?
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Source: UN, World Urbanization Prospects: The 2003 Revision (medium scenario), 2004.
Graph: Population Reference Bureau: http://www.prb.org/Publications/GraphicsBank.aspx

Largest Cities, Worldwide (in millions)
1950                            2000                2015

8
11 12

17 18

34

21
23

36

London Tokyo New   
York

Sao   
Paulo

Mexico
City

Tokyo Delhi Mumbai
(Bombay)

Tokyo
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How does the temperature of urban areas 
compare to surrounding rural areas? 

a. Urban areas are about 2-10º F warmer 
b. Urban and rural areas are about the same 

temperature
c. Urban areas are cooler
d. It varies by city

Source: http://www.epa.gov/epahome/eqanswer-archive.html



9

© 2007 Arizona State University

Answer: 2-10 degrees warmer
• A heat island occurs when 

urban and suburban areas 
are 2 to 10 degrees F (1 to 
6C) warmer than nearby 
rural areas. 

• Heat island temperatures
impact communities by 
increasing peak energy 
demands, air conditioning 
costs, air pollution levels, 
and heat-related health 
effects and illness.
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Earth's average temperature has risen 
about 1 degree F in the past 100 years,  
and the UN Intergovernmental Panel on 
Climate Change predicts that in the next 
hundred years the temperature will rise by 

a. 0 degrees F
b. 1-2 degrees F
c. 3-10 degrees F
d. 10-15 degrees F

Sources: http://hdgc.epp.cmu.edu/teachersguide/teachersguide.htm
http://www.ipcc.ch/index.html
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Answer: 3-10 degrees
• The IPCC estimates that 

temperatures will rise 3-10 
degrees over the next 
hundred years.
– Because water expands when 

it gets warmer, sea level has 
already risen due to global 
warming and is projected to 
rise much more.

– The average sea level around 
the world has already risen 4 
to 8 inches in the past 100 
years and is expected to rise 
another 4 to 35 inches (with a 
best guess of around 19 
inches) by 2100.

Scientists predict that if the Greenland ice sheet 
completely melts, sea level will rise by about 20 
feet. The photo above shows how such a change 
will affect Florida. Many other coastal regions of 
the world will be affected as well -- causing the 
displacement of billions of people and property 
losses in the trillions of dollars.
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How many pounds of greenhouse gasses 
does the average home produce each year? 

a. 5000
b. 20,000
c. 40,000
d. 70,000

Source: http://fypower.org
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Answer: 20,000 pounds
• The average American produces 

40,000 pounds of CO2e each year, 
and the average home emits 
20,000 pounds of greenhouse 
gasses.

• Sixteen percent of U.S. greenhouse 
gas emissions come from burning 
fossil fuels to power our heating 
and cooling, lights, and appliance.

• While the mortgage payment for an 
energy efficient home may be $10-
15 more each month, the monthly 
savings in energy costs is 
estimated to be $16-33 less. 

Sources: http://www.energystar.gov/index.cfm?c=new_homes.nh_benefits
http://globalalerts.com/2007/04/20/wall-street-journal-online-pound-by-pound-dollar-for-dollar-
the-complicated-equation-for-going-green/
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What percentage of the urban population in 
Africa, Asia, Latin America and the 
Caribbean suffers from one or more 
diseases associated with inadequate 
water and sanitation? 
a. 25%
b. 50%
c. 75%
d. 85%

Source: http://www.maweb.org/documents/document.359.aspx.ppt
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Answer: 50%
• Half the urban population in 

Africa, Asia, Latin America, 
and the Caribbean suffers 
from one or more diseases 
associated with inadequate 
water and sanitation
– Some 1.1 billion people still 

lack access to improved 
water supply, and more than 
2.6 billion lack access to 
improved sanitation.

Source: http://www.maweb.org/documents/document.359.aspx.ppt
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Are these problems real?
• Is there a consensus in the scientific  

community about them, or is there 
disagreement?
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• Cornucopians, such as Julian Simon or 
Herman Kahn have argued that growth is 
good, not bad, and that environmental 
problems will solve themselves. 
– Some argue that shortages of natural resources 

(e.g., fossil fuels) are imaginary or can be 
overcome by better technology and by finding 
substitutes.

Julian Simon
http://www.juliansimon.com/

Herman Kahn
http://www.hudson.org/learn/index.cfm?
fuseaction=staff_bio&eid=HermanKahn
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“Cut down the last redwood for chopsticks, harpoon the last 
blue whale for sushi, and the additional mouths fed will 
nourish additional human brains, which will soon invent ways 
to replace blubber with olestra and pine with plastic.  
Humanity can survive just fine in a planet-covering crypt of 
concrete and computers.”

Peter Huber, 
Hard Green: Saving the 
Environment from the
Environmentalists- A 
Conservative Manifesto
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Millennium Ecosystem Assessment

• Involved the work of more than 1,360 experts worldwide 
– Sponsored by the United Nation and initiated in 2001 

• Provides a state-of-the-art scientific appraisal of the 
condition of the world’s ecosystems and the services 
they provide (such as clean water, food, forest 
products, flood control, and natural resources)

• Designed to assess 
– the consequences of ecosystem change for human well-being 
– the scientific basis for action needed to enhance the 

conservation and sustainable use of those systems

• Presents options to restore, conserve or enhance the 
sustainable use of ecosystems.
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Key Messages of the Report
• There is a consensus among 

scientists that humans have made 
unprecedented changes to 
ecosystems to meet growing 
demands for food, fresh water, and 
energy

– Major problems identified: 
• the world’s fish stocks are in a dire 

state 
• 2 billion people are extremely  

vulnerable to the loss of ecosystem 
services, including water

• ecosystems are under a growing 
threat from climate change and 
nutrient pollution

• The loss of services derived from 
ecosystems is a significant barrier to 
the achievement of the Millennium 
Development Goals to reduce 
poverty, hunger, and disease. 
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Discussion
• There is a strong consensus among scientists 

and social scientists that the changes we see 
in the world today are unprecedented in 
human history and their solutions must be 
become a high priority for individuals, 
communities and nations.
– Why do so many people not believe that the 

problems are serious?
– If they do believe, why don’t they care?
– If they do care, why don’t they want to do 

anything?
– If they do want to do something, why don’t they?

© 2007 Arizona State University

We have successfully solved 
serious problems in the past--
• Social and Environmental
• International, National, and Local
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The Clean Air Act - 1970
Since 1970:
• The six commonly found air 

pollutants have decreased 
by more than 50 percent

• Air toxics from large 
industrial sources, such as 
chemical plants, petroleum 
refineries, and paper mills 
have been reduced by nearly 
70 percent

• New cars are more than 90 
percent cleaner and will be 
even cleaner in the future, 
and

• Production of most ozone-
depleting chemicals has 
ceased.

Environmental Protection Agency: http://www.epa.gov/air/oaq_caa.html/peg/understand.html
Photo:http://www.pbs.org/now/popups/images/donora_large.jpg

In October 1948, a thick cloud of air 
pollution formed above Donora, 
Pennsylvania. The cloud, which lingered for 
five days, killed 20 people and caused 
sickness in 6,000 of the town's 14,000 
people. 
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The Return of the Bald Eagle
The banning of DDT, 
increased habitat 
protection, and aggressive 
captive breeding and 
translocation programs 
caused the number of bald 
eagle pairs in the Lower 
48 to soar from 416 in 
1963 to approximately 
9,789 in the latest census 
between 2004-2006.

Center for Biological Diversity: http://www.esasuccess.org/reports/
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The Civil Rights Act of 1964
We believe that all men are created 
equal -- yet many are denied equal 
treatment. We believe that all men 
have certain inalienable rights. We 
believe that all men are entitled to 
the blessings of liberty -- yet 
millions are being deprived of those 
blessings, not because of their own 
failures, but because of the color of 
their skins.

The reasons are deeply embedded in history and tradition and the
nature of man. We can understand without rancor or hatred how all 
this happens. But it cannot continue. Our Constitution, the foundation 
of our Republic, forbids it. The principles of our freedom forbid it. 
Morality forbids it. And the law I sign tonight forbids it....

- Lyndon Johnson, July 2, 1964
http://www.congresslink.org/print_basics_histmats_civilrights64text.htm
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The Hudson River, NY
• Once thought to be beyond 

saving, the Hudson River is 
now a prime example of 
ecological restoration. 
– Two centuries of filling 

wetlands, altering 
shorelines, dumping 
sewage and industrial 
wastes had left the Hudson 
in sorry shape, but 25 years 
of restoration and regulation 
have helped bring the river 
back from the dead. 

– While many problems 
persist, the river's wildlife-
fish, birds, reptiles, shellfish 
and other invertebrates-are, 
however slowly, coming 
back.

http://research.amnh.org/biodiversity/center/cbcnews/archive/sprng_sum01/hudson.html
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“Never doubt that a 
small group of 
thoughtful, committed 
citizens can change the 
world; indeed, it is the 
only thing that ever has.”

Margaret Mead (1901-1978)
Anthropologist
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• You have completed Part 3 
of the Sustainability 
component of ASU 101.
– Your online assignment 

is to gain a deeper 
understanding of one of 
the sustainability 
challenges and the most 
promising approaches 
to overcoming it.


