Environmental Worldviews,
Ethics, and Sustainability
Biosphere 2—A Lesson in Humility

Core Case Study
sphere’s 25 small animal species went extinct. Before the 2-year
period was up, all plant-pollinating insects went extinct, thereby
dooming to extinction most of the plant species.
Despite many problems, the facility’s waste and wastewater
were recycled. With much hard work, the Biospherians were
also able to produce 80% of their food supply, despite rampant
weed growths, spurred by higher CO2 levels, that crowded out
food crops. However, they suffered from persistent hunger and
weight loss.
In the end, an expenditure of $200 million failed to maintain
this life-support system for eight people for 2 years. Since 2007,
the University of Arizona has been leasing the Biosphere 2 facility
for biological research and to provide environmental education
for school teachers.
Ecologists Joel E. Cohen and David Tilman, who evaluated
the project, concluded, “No one yet knows how to engineer
systems that provide humans with life-supporting services that
natural ecosystems provide for free.” Biosphere 2 is an example
of how we can view the earth’s life-support system in different
ways, based on our worldviews and ethical frameworks, which is
the topic of this chapter.
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In 1991, eight scientists (four men and four women) were sealed
inside Biosphere 2, a $200 million glass and steel enclosure
designed to be a self-sustaining life-support system (Figure 25-1)
that would add to our understanding of Biosphere 1: the earth’s
life-support system.
A sealed system of interconnected domes was built in the
desert near Tucson, Arizona (USA). It contained artificial ecosystems including a tropical rain forest, savanna, and desert, as well
as lakes, streams, freshwater and saltwater wetlands, and a miniocean with a coral reef.
Biosphere 2 was designed to mimic the earth’s natural chemical recycling systems. Water evaporated from its ocean and other
aquatic systems and then condensed to provide rainfall over the
tropical rain forest. The precipitation trickled through soil filters
into the marshes and back into the ocean before beginning the
cycle again.
The facility was stocked with more than 4,000 species of
plants and animals, including small primates, chickens, cats,
and insects, selected to help maintain life-support functions.
Human and animal excrement and other wastes were treated
and recycled to help support plant growth. Sunlight and external
natural gas-powered generators provided
energy. The Biospherians were to be isolated
for 2 years and raise their own food using
intensive organic agriculture. They were to
breathe air that was purified and recirculated
by plants and to drink water cleansed by
natural chemical cycling processes.
From the beginning, many unexpected
problems cropped up and the life-support
system began to unravel. The level of oxygen in the air declined when soil organisms
converted it to carbon dioxide. As a result,
the Biospherians suffered from headaches,
shortness of breath, and the threat of CO2
and nitrous oxide poisoning. Additional oxygen had to be pumped in from the outside to
keep the Biospherians from suffocating.
Tropical birds died after the first freeze.
An invading ant species got into the enclosure, proliferated, and killed off most of the
system’s original insect species. As a result,
the facility was overrun with cockroaches,
katydids, and ants. In total, 19 of the Bio-
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Figure 25-1 Biosphere 2, constructed near Tucson, Arizona, was designed to be a selfsustaining life-support system for eight people sealed into the facility in 1991. The experiment
failed mostly because of a breakdown in its nutrient cycling systems.

Key Questions and Concepts
What are some major environmental
worldviews?
25-1

25-3

How can we live more sustainably?

We can live more sustainably by becoming
environmentally literate, learning from nature, living more simply
and lightly on the earth, and becoming active environmental
citizens.
Concept 25-3

Major environmental worldviews differ on
which is more important—human needs and wants, or the overall
health of ecosystems and the biosphere.
Concept 25-1

What is the role of education in living more
sustainably?
25-2

The first step to living more sustainably is to
become environmentally literate, primarily by learning from nature.
Concept 25-2

Note: Supplements 3 (p. S6) and 9 (p. S57) can be used with this chapter.

The main ingredients of an environmental ethic are caring about the planet and all of
its inhabitants, allowing unselfishness to control the immediate self-interest that harms others,
and living each day so as to leave the lightest possible footprints on the planet.
Robert Cahn

25-1 What Are Some Major

Environmental Worldviews?

▲

Major environmental worldviews differ on which is more
important—human needs and wants, or the overall health of ecosystems and the
biosphere.
C o ncept 25-1

There Are a Variety of
Environmental Worldviews
People disagree on how serious different environmental problems are and what we should do about them.
These conflicts arise mostly out of differing environmental worldviews—how people think the world
works and what they believe their role in the world
should be. Part of an environmental worldview is determined by a person’s environmental ethics—what
one believes about what is right and what is wrong in
our behavior toward the environment. Explore More:
See a Case Study at www.cengage.com/login to learn
more about the environmental aspects of various philosophies and religions.
Worldviews are built from our answers to fundamental questions: Who am I? Why am I here? What
should I do with my life? These views provide key principles or values that give us a sense of meaning and
purpose, while helping us to sort out and evaluate the
continual flood of information and misinformation that
bombards us. People with widely differing environmental worldviews can take the same data, be logically con-
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refers to the Core
Case Study.		

sistent in their analysis of those data, and arrive at quite
different conclusions, because they start with different
assumptions and values. Figure 25-2 summarizes the
four major beliefs of each of three major environmental
worldviews.
Some environmental worldviews are humancentered (anthropocentric), focusing primarily on the
needs and wants of people; others are life- or earthcentered (biocentric), focusing on individual species, the
entire biosphere, or some level in between, as shown
in Figure 25-3. As you move from the center of Figure 25-3 to the outside rings, the worldviews become
less human-centered and more life- or earth-centered.

Most People Have Human-Centered
Environmental Worldviews
It is not surprising that most environmental worldviews
are human centered. One such worldview held by
many people is the planetary management worldview. Figure 25-2 (left) summarizes the major beliefs of
this worldview.

refers to the book’s
sustainability theme.		

GOOD
NEWS

refers to good news about the
environmental challenges we face.

Environmental Worldviews

Pl a net a r y M a n a g e m e n t
We are apart from the rest of
nature and can manage nature
to meet our increasing needs
and wants.
Because of our ingenuity and
technology, we will not run out
of resources.
The potential for economic
growth is essentially unlimited.
Our success depends on how
well we manage the earth's lifesupport systems mostly for our
benefit.

Stewardship

Environment al Wisdom

We have an ethical responsibility
to be caring managers, or
stewards, of the earth.

We are a part of and totally
dependent on nature, and nature
exists for all species.

We will probably not run out of
resources, but they should not
be wasted.

Resources are limited and should
not be wasted.

We should encourage
environmentally beneficial forms
of economic growth and
discourage environmentally
harmful forms.
Our success depends on how
well we manage the earth's lifesupport systems for our benefit
and for the rest of nature.

We should encourage earthsustaining forms of economic
growth and discourage earthdegrading forms.
Our success depends on learning
how nature sustains itself and
integrating such lessons from
nature into the ways we think
and act.

Figure 25-2 This is a comparison of three major environmental worldviews (Concept 25-1). Questions: Which of
these descriptions most closely fits your worldview? Which of them most closely fits the worldviews of your parents?

Biosphere- or
Earth-centered
Ecosystem-centered
Biocentric
(life-centered)
Anthropocentric
(human-centered)

degree of control that we have over natural processes.
As the world’s most important and intelligent species,
we can also redesign the planet and its life-support systems to support us and our ever-growing economies.
This was the basic reasoning behind the Biosphere 2
project (Core Case Study).
Here are three variations of the planetary
management environmental worldview:
•

The no-problem school: We can solve any environmental, population, or resource problem with more
economic growth and development, better management, and better technology.

•

The free-market school: The best way to manage the
planet for human benefit is through a free-market
global economy with minimal government interference and regulation. All public property resources
should be converted to private property resources,
and the global marketplace, governed only by
free-market competition, should decide essentially
everything.

•

The spaceship-earth school: The earth is like a spaceship: a complex machine that we can understand,
dominate, change, and manage, in order to provide
a good life for everyone without overloading natural systems. This view developed after people saw
photographs taken from outer space showing the
earth as a finite planet, or an island in space (see
Figure 1-18, p. 21).

Self-centered

Planetary
management
Stewardship
Environmental
wisdom

Figure 25-3 Environmental worldviews lie on a scale running from
more self- and human-centered (center) to life-, biosphere- or earthcentered (outer rings). Also, as we move out from the center, from
human-centered to more earth-centered worldviews, we tend to
value other life forms more for their right to exist than for the
products and services they can provide for us.

According to this view, humans are the planet’s
most important and dominant species, and we can and
should manage the earth mostly for our own benefit.
The values of other species and parts of nature are based
primarily on how useful they are to us. According to
this view of nature, human well-being depends on the

Another human-centered environmental worldview
is the stewardship worldview. It assumes that we
have an ethical responsibility to be caring and responConcept 25-1
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sible managers, or stewards, of the earth. Figure 25-2
(center) summarizes the major beliefs of this worldview.
According to the stewardship view, as we use the
earth’s natural capital, we are borrowing from the
earth and from future generations. We have an ethical responsibility to pay this debt by leaving the earth
in at least as good a condition as what we now enjoy.
Stewardship is what parents do to help provide a better future for their children and grandchildren. When
thinking about our responsibility toward future generations, some analysts suggest we consider the wisdom
expressed in a law of the 18th-century Iroquois Six
Nations Confederacy of Native Americans: In our every
deliberation, we must consider the impact of our decisions on
the next seven generations.

Some people believe any human-centered worldview
will eventually fail because it wrongly assumes we
now have or can gain enough knowledge to become
effective managers or stewards of the earth. As biologist and environmental philospher René Dubos
(1901–1982) observed, “The belief that we can manage the earth and improve on nature is probably the
ultimate expression of human conceit, but it has deep
roots in the past and is almost universal.” According
to environmental leader Gus Speth, “This view of the
world—that nature belongs to us rather than we to
nature—is powerful and pervasive—and it has led to
much mischief.”
According to some critics of human-centered worldviews, the unregulated global free-market approach will
not work because it is based on increased degradation
and depletion of the earth’s natural capital. Also, critics
say, it focuses on short-term economic benefits with
little regard for the long-term harmful environmental,
health, and social consequences that are a result of this
worldview.
The image of the earth as an island or spaceship
has played an important role in raising global environmental awareness. But critics argue that thinking of the
earth as a spaceship that we can manage is an oversimplified, arrogant, and misleading way to view an incredibly complex and ever-changing planet.
Critics of human-centered worldviews point out
that we do not even know how many plant and animal
species live on the earth, much less what their roles are
and how they interact with one another and their nonliving environment. We still have much to learn about
what goes on in a handful of soil, a patch of forest (Figure 25-4), the bottom of the ocean, and most other
parts of the planet. As biologist David Ehrenfeld puts it,
“In no important instance have we been able to demonstrate comprehensive successful management of the
world, nor do we understand it well enough to manage
it even in theory.” This belief is supported by the failure
of the Biosphere 2 project (Core Case Study).
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Can We Manage the Earth?

Figure 25-4 We have very limited understanding of how these
giant sequoia trees in Sequoia National Park (USA), the soil underneath them, and the plants and animals in the surrounding forest
ecosystem survive, interact, and change in response to different
environmental conditions. Despite this ecological ignorance, we
continue to clear-cut large areas of forestland throughout the world.
Questions: How does this lack of knowledge relate to the planetary
management worldview? Does this mean that we should never clear
a forest? Explain.

Some People Have
Life-Centered and Earth-Centered
Environmental Worldviews
Critics of human-centered environmental worldviews
argue that they should be expanded to recognize that
all forms of life have value as participating members of
the biosphere, regardless of their potential or actual use
to humans. Many of the world’s religions call for such
basic respect for all life forms. Explore More: See a
Case Study at www.cengage.com/login to learn more
about the environmental aspects of various philosophies
and religions.
However, people disagree about how far we should
extend our ethical concerns for various forms of life
(Figure 25-5). Most people with a life-centered worldview believe we have an ethical responsibility to avoid
causing the premature extinction of species through
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interdependent. They understand that the earth’s natural capital (see Figure 1-4, p. 9) keeps us and other
species alive and supports our economies. They also
understand that preventing the depletion and degradation of this natural capital as a key way to promote
environmental sustainability (Figure 25-6). They argue
that preserving the earth’s natural capital requires that
we mimic nature by applying the three principles of sustainabiliy (see back cover) to human
economies and lifestyles.
Earth-centered worldviews hold that because
humans and all forms of life are interconnected parts
of the earth’s life-support system, it is in our own selfinterest not to act in ways that impair the overall system.
From this viewpoint, an earth-centered worldview is
also more practical than human-centered worldviews.
One earth-centered worldview is called the environmental wisdom worldview. Figure 25-2 (right)
summarizes its major beliefs. According to this view, we
are within and part of—not apart from—the community of life and the ecological processes that sustain all
life. This view holds that the sustainability of our species, civilizations, and economies depends on the sustainability of the biosphere, of which we are just one
part. Thus, promoting global sustainabilty helps each of
us to safeguard our own individual health and safety, as
well as our future as a species. In other words, all efforts
to promote sustainability are local and personal. In
many respects, the environmental wisdom worldview is
the opposite of the planetary management worldview
(Figure 25-2, left).
The environmental wisdom worldview suggests that
the earth does not need us to manage it in order for it

Biosphere

Biodiversity
(Earth's genes, species, and ecosystems)

Ecosystems

All species on earth

All animal species

All individuals
of an animal species

All people

Nation

Community
and friends

Family

Self

our activities, for two reasons. First, each species is a
unique storehouse of genetic information that should
be respected and protected simply because it exists. Second, each species has potential economic benefit for
human use.
Some people think we should go beyond focusing mostly on species. They believe we have an ethical
responsibility to take a wider view and work to prevent
degradation of the earth’s ecosystems, biodiversity, and
the biosphere. This earth-centered environmental worldview is devoted to helping to sustain the earth’s bio
diversity and the functioning of its life-support systems
for all forms of life, now and in the future.
People with earth-centered worldviews believe
that humans are not in charge of the world and that
human economies and other systems are subsystems
of the earth’s life-support systems (see Figure 23-5,
p. 617). Their view is that the natural system that we
are all part of is holistic, that is, interconnected and
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Figure 25-5 Levels of ethical concern: People disagree about
how far we should extend our ethical concerns on this scale.
Question: How far up this scale would you extend your own
ethical concerns?

Figure 25-6 The earth flag is a symbol of commitment to promoting environmental
sustainability by working with the earth at the individual, local, national, and international levels. Chief Seattle (1786–1866), leader of the Suquamish and Duwamish Native
American tribes in what is now the U.S. state of Washington, summarized this ethical
belief: “The earth does not belong to us. We belong to the earth.” Question: Do you
agree or disagree with Chief Seattle’s view? Explain.

Concept 25-1
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to survive, whereas we need the earth for our survival.
From this perspective, talk about saving the earth makes no
sense, because the earth does not need saving. Life on earth
has sustained itself for billions of years and will continue
with or without the very recent arrival of the species
that named itself “the doubly-wise species” (Homo sapiens sapiens). What we do need to save is the existence of
our own species and cultures—which have been around
for less than an eyeblink of the 3.5-billion-year history
of life on the earth—as well as the existence of other
species that may become extinct because of our activities. (See the Guest Essay on this topic by sustainability
expert Lester W. Milbrath at CengageNOW.) Explore
More: See a Case Study at www.cengage.com/login

on the deep ecology worldview, which is related to the
environmental wisdom worldview.
Thinking About
Environmental Worldviews and Biosphere 2
What environmental worldview is the most compatible with the failure of Biosphere 2 (Core Case Study)?

How Would You Vote?

✓

Which one of the following comes closest to your environmental worldview: planetary management, stewardship,
or environmental wisdom? Cast your vote online at
www.cengage.com/login.

25-2 What Is the Role of Education

in Living More Sustainably?

▲

The first step to living more sustainably is to become
environmentally literate, primarily by learning from nature.
C o ncept 25-2

How We Can Become More
Environmentally Literate?
There is widespread evidence and agreement that we
are a species in the process of degrading our own lifesupport system at an increasing rate and that during
this century, this behavior will very likely threaten
human civiilization and the existence of up to half of
the world’s species. Part of the problem stems from our
ignorance about how the earth works, what we are
doing to its life-sustaining systems, and how we can
change our behavior toward the earth. Correcting this
begins by understanding three important ideas that form
the foundation of environmental literacy:
1. Natural capital matters because it supports the earth’s
life and our economies.
2. Our ecological footprints are immense and are expanding
rapidly; in fact, they already exceed the earth’s estimated ecological capacity (see Figure 1-13, p. 16).
3. Ecological and climate-change tipping points (see Figure 19-15, p. 511) are irreversible and should never be
crossed. Once we cross such a point, neither money
nor technology can save us from the resulting consequences, which could last for thousands of years.
According to the environmental wisdom worldview,
learning how to work with the earth, instead of thinking of ourselves as being in charge of it and thus working against it, is the key to environmental sustainability
and thus to the sustainability of the human species. It
involves being motivated by hope and valuing cooper-
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ation and moderation, instead of being driven by fear
and manipulated by misinformation and believing that
having more and more stuff is the key to happiness.
Acquiring environmental literacy involves being
able to answer certain key questions and having a basic
understanding of certain key topics, as summarized in
Figure 25-7.
Science writer Janine M. Benyus and various scientists have been pioneering a new science called biomimicry. They urge scientists, engineers, business executives,
and entrepreneurs to study the earth’s living systems
to find out what works and what lasts and how we
might copy such earth wisdom. For example, gecko lizards have pads on their feet that allow them to cling to
rocks, glass, and other surfaces. Researchers are using
this information to develop a new type of adhesive
tape. Ray Anderson (see Chapter 23, Individuals Matter,
p. 626) created a best-selling carpet tile that mimicks
the diverse nature of the floor of a tropical rain forest.
As authors, we also studied how nature works and
how life has sustained itself, and we arrived at three
principles of sustainability, which we have used
throughout this book to help you understand
environmental problems and evaluate possible
solutions to such problems.

Can We Learn from the Earth?
Formal environmental education is important, but is
it enough? Many analysts say no. They call for us to
appreciate not just the economic value of nature, but
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cal ability to act responsibly toward the earth. A growing chorus of analysts and ethicists urge us to reconnect
with and learn directly from nature as an important
way for us to help sustain the earth’s precious biodiversity and our own species and cultures.
Some ethicists suggest we kindle a sense of awe,
wonder, mystery, excitement, and humility by standing
under the stars, sitting in a forest (Figure 25-4), experiencing a mountain lake (Figure 25-8, top), or taking in the majesty and power of the sea (Figure 25-8,
bottom). We might pick up a handful of soil and try to
sense the teeming microscopic life within it that helps to
keep us alive. We might look at a tree, mountain, rock,
or bee, or listen to the sound of a bird and try to sense
how each of them is connected to us and we to them,
through the earth’s life-sustaining processes.

Ques t i ons t o a n s w e r
How does life on earth sustain itself?
How am I connected to the earth and other living things?
Where do the things I consume come from and where do they
go after I use them?
What is environmental wisdom?
What is my environmental worldview?
What is my environmental responsibility as a human being?

Com p onent s
Basic concepts: sustainability, natural capital, exponential
growth, carrying capacity
Three principles of sustainablility
Environmental history
The two laws of thermodynamics and the law of
conservation of matter
Basic principles of ecology: food webs, nutrient cycling,
biodiversity, ecological succession
Population dynamics
Sustainable agriculture and forestry
Soil conservation
Sustainable water use

Nonrenewable and renewable energy resources
Climate disruption and ozone depletion
Pollution prevention and waste reduction
Environmentally sustainable economic and political systems
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Nonrenewable mineral resources
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also its ecological, aesthetic, and spiritual values. To
these analysts, the problem is not just a lack of environmental literacy but also, for many people, a lack of
intimate contact with nature and little understanding of
how nature works and sustains us.
We face a dangerous paradox. At a time when
humans have more technology and power than ever
before to degrade and disrupt nature, most people know
little about nature, and have little direct contact with it.
Technology has led many people to see themselves as
being apart from nature instead of being part of it all.
Critics of this view warn that it distorts our understanding of what it means to be human and blunts our ethi-
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Figure 25-7 Achieving environmental literacy involves being able
to answer certain questions and having an understanding of certain
key topics (Concept 25-2). Question: After taking this course, do
you feel that you can answer the questions asked here and have a
basic understanding of each of the key topics listed in this figure?

Figure 25-8 An important way to learn about and to appreciate nature, as well as to
develop a sense of humility, is to experience its beauty, power, and complexity firsthand. This involves understanding that we are part of—and not apart from or in charge
of—nature.

Concept 25-2
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Such direct experiences with nature reveal parts of
the complex web of life that cannot be bought, recreated through technology (Core Case Study)
or in a chemistry lab, or reproduced through
genetic engineering. Understanding and directly experiencing the precious gifts we receive at no charge from
nature can help to foster within us the ethical commitment that we need in order to live more sustainably on
this earth.
Connections
Disconnecting from Technology
and Reconnecting with Nature
Many of us who venture into the natural world want to carry
our GPS units, cell phones, I-pods, and other technological
marvels that keep us in touch with the world we have temporarily left behind. But this stuff can divert much of our attention from the natural world that surrounds us during such
ventures. If our goal is to reconnect with and experience the
natural world, it helps to disconnect from these devices.

Earth-focused philosophers say that to be rooted,
each of us needs to find a sense of place—a stream, a
mountain, a yard, a neighborhood lot—any piece of the
earth with which we feel as one in a place we know,
experience emotionally, and love. According to biologist
Stephen Jay Gould (1941–2002), “We will not fight to
save what we do not love.” When we become part of
a place, it becomes a part of us. Then we are driven to
defend it from harm and to help heal its wounds.
In other words, find out what you really care about
and live a life that shows it. As Mahatma Gandhi (1869–
1948), one of India’s most revered spiritual and political leaders, observed, “We must become the change
we want to see in the world.” If we think and GOOD
act in this way, we might discover and tap into NEWS
what conservationist Aldo Leopold (Individuals Matter,
below) called “the green fire that burns in our hearts.”
We might then develop a passion for using this energy
as a force for respecting and working with the earth and
with one another.

I n di v i du als Matter
Aldo Leopold’s Environmental Ethics

A

• All ethics so far evolved rest upon a
single premise: that the individual is a
member of a community of interdependent parts.
• To keep every cog and wheel is the first
precaution of intelligent tinkering.
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Figure 25-A  Individuals matter: Aldo Leopold
(1887–1948) was a forester, writer, and con
servationist. His book, A Sand County Almanac
(published after his death), is considered an
environmental classic that helped to inspire
the modern environmental and conservation
movements.

Robert McCabe/Courtesy of the University
of Wisconsin—Madison Archives

ccording to the renowned American
forester, ecologist, and writer Aldo
Leopold (Figure 25-A), the role of the human
species should be to protect nature, not to
conquer it.
In 1933, Leopold became a professor at
the University of Wisconsin and in 1935, he
helped to found the U.S. Wilderness Society. Through his writings and teachings, he
became one of the foremost leaders of the
conservation and environmental movements
during the 20th century. His energy and foresight helped to lay the critical groundwork for
the field of environmental ethics.
Leopold’s weekends of planting trees,
hiking, and observing nature firsthand on his
Wisconsin farm provided much of the material for A Sand County Almanac. Since then,
more than 2 million copies of this environmental classic have been sold.
The following quotations from his writings
reflect Leopold’s land ethic, and they form the
basis for many of the beliefs and principles of
the modern stewardship and environmental
wisdom worldviews:

• That land is a community is the basic
concept of ecology, but that land is to
be loved and respected is an extension
of ethics.
• The land ethic changes the role of Homo
sapiens from conqueror of the landcommunity to plain member and citizen
of it.
• We abuse land because we regard it as a
commodity belonging to us. When we see
land as a community to which we belong,
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we may begin to use it with love and
respect.
• A thing is right when it tends to preserve
the integrity, stability, and beauty of the
biotic community. It is wrong when it
tends otherwise.
Critical Thinking
Which of the quotations above do you agree
with? Which, if any, of these ethical principles
do you put into practice in your own life?

25-3 How Can We Live More Sustainably?
▲

We can live more sustainably by becoming environmentally
literate, learning from nature, living more simply and lightly on the earth,
and becoming active environmental citizens.
Concept 25-3

Can We Live More Simply
and Lightly on the Earth?
Sustainability is not only about sustaining resources for
our use. It is about working to help sustain the entire
web of life, because all past, present, and future forms
of life are connected. Here are six ethical guidelines for
achieving more sustainable and compassionate societies by converting environmental concerns, literacy, and
wisdom into environmentally responsible actions.
1. Use the three principles of sustainability (see
back cover) to mimic the ways in which
nature sustains itself.
2. Do not deplete or degrade the earth’s natural
capital.
3. Do not waste matter and energy resources.
4. Protect biodiversity.
5. Repair ecological damage that we have caused.
6. Leave the earth in as good a condition as we found
it or better.
In the world’s affluent societies, businesses use mass
advertising to create ever-increasing material wants
that lead to high levels of consumption, which in turn
support high-throughput economies (see Figure 23-4,
p. 617) that create waste and pollution and degrade
our life-support system. Some argue that we can avoid
this degradation as our technologies become better and
more efficient. However, in 2010, the Worldwatch Society noted that during the past three decades, there has
been a 30% improvement in resource efficiency, but
global resource use has expanded by 50%. According
to environmental leader Gus Speth, our cultures based
on ever-increasing consumption are setting us up for
a “great collision” between the human race with its
seemingly infinite demands and the limits to available
resources on our finite planet.
Analysts urge people who have a habit of consuming excessively to learn how to live more simply and sustainably. Seeking happiness through the pursuit of material
things is considered folly by almost every major religion
and philosophy.
Yet mass-market advertising persistently and effectivly encourages people to buy more and more things
to fill a growing list of wants and imagined needs, presumably as a way to achieve happiness. As American
humorist and writer Mark Twain (1835–1910) observed:
“Civilization is the limitless multiplication of unnecessary necessities.” American comedian George Carlin

(1937–2008) put it another way: “A house is just a pile
of stuff with a cover on it. It’s a place to keep your stuff
while you go out and get more stuff.”
According to recent research by psychologists, deep
down, what a growing number of people really want
is more community, not more stuff. They want greater
and more fulfilling interactions with family, friends,
neighbors, and nature, and a greater opportunity to
express their creativity and to have more fun.
Some affluent people in more-developed countries
are adopting a lifestyle of voluntary simplicity, in which
they seek to learn how to live with much less than they
are accustomed to having. These people have found
that a life based mostly on what one owns is not fulfilling for them. Thus they are living with fewer material
possessions and using products and services that have
a smaller environmental impact (Concept 25-3). Instead
of working longer to pay for bigger vehicles and houses,
they are spending more time with their loved ones,
friends, and neighbors. This voluntary simplicity applies
Mahatma Gandhi’s principle of “enoughness”:
The earth provides enough to satisfy every person’s
need but not every person’s greed. When we take more
than we need, we are simply taking from each other,
borrowing from the future, or destroying the environment and other species.
Most of the world’s major religions have similar
teachings: “You cannot be the slave both of God and
money.” (Christianity: Matthew 6:24); “Eat and drink,
but waste not by excess.” (Islam: Qur’an 7.31); “One
should abstain from acquisitiveness.” (Hinduism: Acarangasutra 2.114–19); “He who knows he has enough
is rich.” (Taoism: Tao Te Ching, Chapter 33); “Give me
neither poverty nor riches.” (Judaism: Proverbs 30.8);
“Whosoever in this world overcomes his selfish cravings,
his sorrows fall away from him.” (Buddhism: Dhammapada, 336)

How Much Is Enough?
Living more lightly starts with asking this question: How
much is enough? Similarly, one can also ask: What do
I really need? These are not easy questions to answer.
Obviously, each of us has a basic need for enough food,
clean air, clean water, shelter, and clothing to keep us
alive and in good health. But beyond that, each of us
must decide how much of anything is enough.
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People in affluent societies are conditioned to want
more and more material possessions. Thus, as a result
of a lifetime exposure to commercial advertising, they
often think of such wants as needs. For example, in
increasingly affluent societies certain goods that were
once considered luxuries—television sets, cell phones,
personal computers, and i-pods—now are considered
necessities by a rapidly growing number of people.
Thinking About
Your Basic Needs

Avoid buying something just because a friend has bought it
Go on an ad diet by not watching or reading
advertisements
Avoid shopping for recreation and buying on impulse
Stop using credit and buy only with cash to avoid
overspending
Borrow and share things like books, tools, and other
consumer goods
Figure 25-9 Here are five ways to withdraw from an addiction to
buying more and more stuff.

Make a list of your basic needs. Is your list of needs compatible with your environmental worldview?

Some analysts have suggested that the need felt by
some people to acquire more and more goods should be
treated as an addiction in some cases. There may be a
growing need for counselors and support groups on the
order of Alcoholics Anonymous to help people break
this addiction to material possessions, at least when
they habitually run up large personal debts to feed
their habits. In addition, personal debts incurred for
excessive consumption also contribute to national and
global ecological debts when we consider the amounts
of energy and materials that go into making consumer
goods (Figure 14-12, p. 356). Figure 25-9 lists five steps

that people can use to help them withdraw from this
addiction.
Throughout this text, you have encountered lists of
steps we can take to live more lightly by reducing the
size and impact of our ecological footprints on the earth.
It would be difficult for most of us to do all or even most
of these things. So which ones are the most important?
The human activities that have the greatest harmful
impacts on the environment are food production, transportation, home energy use, and overall resource use. Based
on this fact, Figure 25-10 lists the sustainability eight—8
key ways in which some people are choosing to live
more simply.

Food
R e d u c e m e a t c onsumption
B u y o r g r o w o rgani c food
a n d b u y l o c a l l y grown food
Transportation
R e d u c e c a r u s e by walking,
b i k i n g , c a r p o o li ng, car-sharing,
a n d u s i n g m a s s transit
D r i v e a n e n e r g y - effici ent vehicle
Home Energy Use
I n s u l a t e y o u r house, plug air
l e a k s , a n d i n s t al l energye f fi c i e n t w i n d ows
U s e e n e r g y - e f fici ent heating and
c o o l i n g s y s t e ms, l i ghts, and
appliances

Figure 25-10 The sustainability eight is a list of eight
ways in which people can live
more lightly on the earth (Concept 25-3). Questions: Which of these
things do you already do? Which, if any,
do you hope to do?

670

Chapter 25

EARTH

Environmental Worldviews, Ethics, and Sustainability

Resource Use
R e d u c e , r e u s e , recy cl e,
c o m p o s t , r e p l a nt, and share
U s e r e n e w a b l e energy resources
w h e n e v e r p o s s i bl e

Thinking About
The Sustainability Eight
Which three of the eight steps in Figure 25-10 do you think
are the most important? Which three of these things do you
already do? Which of them are you thinking about doing?
How do your answers to these questions relate to (a) the
three principles of sustainability, and (b) to your environ
mental worldview?

Living more sustainably is not easy, and we will not
make this transition by relying primarily on technological fixes such as recycling, changing to energy-efficient
lightbulbs, and driving energy-efficient hybrid cars.
These are, of course, important things to do, and they
can help us to shrink our ecological footprints and to
feel less guilty about our harmful impacts on our lifesupport system. But these efforts still do not solve the
problems of excessive consumption and unnecessary
waste of matter and energy resources.
Many of the more effective, far-reaching, and sustainable solutions to these problems will involve changing the way we think about, and act in, the world. It
starts with this question: How can I live more sustainably? This involves each of us examining our behavior
and perhaps adopting a new environmental worldview.
When we change all or part our worldview, we act differently because it no longer makes sense to act the way
we did before. When this happens, we might experience
a mindquake, or mental leap that transforms the way we
think and live by opening us up to new possibilities.
The essence of human creativity is to embrace
change rather than to fear it. The changes we make that
enable us to live more lightly on the earth put us on a
path toward true sustainability based on caring for ourselves, for other human beings, and for the earth and its
diversity of life forms and processes that sustain us.

Can We Become Better
Environmental Citizens?
In the end, the answer to this question comes down
to what each of us does to help make the earth a better place to live for current and future generations, for
other species, and for the ecosystems that support us.
Some suggest that we can move beyond blame, guilt,
fear, and apathy by recognizing and avoiding the following two common mental traps that lead to denial,
indifference, and inaction:
•

Gloom-and-doom pessimism (it is hopeless)

•

Blind technological optimism (science and technofixes
will save us)

Avoiding these traps helps us to hold on to, and
be inspired by, empowering feelings of realistic hope,
rather than to be immobilized by feelings of despair and
fear or falsely assured by unrealistic optimism.

Thinking About
Mental Traps
Have you fallen into either of these traps? If so, are you aware
that you have, and how do you think you could free yourself
from either of them?

Here is what business entreprenuer and environmental writer Paul Hawken told the 2009 graduating
class at the University of Portland in the U.S. state of
Oregon:
When asked if I am pessimistic or optimistic
about the future, my answer is always the same:
If you look at the science about what is happening on the earth and aren’t pessimistic, you don’t
understand the data. But if you meet the people
who are working to restore this earth and the
lives of the poor, and you aren’t optimistic, you
haven’t got a pulse . . . This is your century. Take
it and run as if your life depends on it.
It is important to recognize that there is no single
correct or best solution to each of the environmental problems we face. Indeed, one of nature’s three
principles of sustainability holds that preserving diversity—in this case, being flexible and
adaptable in trying a variety of cultural and
technological solutions to our problems—is the best
way to adapt to the earth’s largely unpredictable, everchanging conditions.
Finally, we should have fun and take time to enjoy
life. Laugh every day and enjoy and celebrate GOOD
nature, beauty, connectedness, friendship, and NEWS
love. This can empower us to become good earth citizens who practice good earthkeeping. As Mahatma Gandhi reminded us, “Power based on love is a thousand
times more effective and permanent than power derived
from fear.”

A Vision for Sustainability
In the first Core Case Study in this book (see Chapter 1, p. 5), we sketched out one possible future for our
planet. It is a hopeful and promising vision, and we
believe it is attainable, probably within your lifetime.
Whether or not it becomes reality is up to us.
The Industrial Revolution was a remarkable global
transformation that has taken place over the past 275
years. Now in this century, environmental leaders say
it is time for another sort of global transformation—an
environmental or sustainability revolution that could lead
to the kind of world we envisioned in the Chapter 1
Core Case Study. Figure 25-11 (p. 672) lists some of the
major cultural shifts in emphasis that we will need to
make in order to bring about such an environmental
revolution.
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Current Emphasis

Sustainability Emphasis

Energy and Climate
Fossil fuels

Direct and indirect solar energy

Energy waste

Energy efficiency

Climate disruption

Climate stabilization

Matter
High resource use and waste

Less resource use

Consume and throwaway

Reduce, reuse, and recycle

Waste disposal and
pollution control

Waste prevention and
pollution prevention

Life
Deplete and degrade natural capital

Protect natural capital

Reduce biodiversity

Protect biodiversity

Population growth

Population stabilization

Figure 25-11 Solutions: These are some of the cultural shifts in emphasis that
will be necessary to bring about the environmental or sustainability revolution.
Questions: Which three of these shifts do you think are most important? Why?

Change

We can use the incredible power of exponential
growth to help us bring about a sustainability revolution.
Recall that if you could fold a piece of paper in half 50

times (see Chapter 1, p. 20), you would wind up with a
stack of paper high enough to reach the sun—some 149
million kilometers (93 million miles) away. We could
use the power of exponential growth to promote more
sustainable environmental, social, economic, and technological changes at an exhilaring speed (Figure 25-12).
We know what needs to be done and we can GOOD
change. Experience suggests that in order for a NEWS
major social change to occur, only 5–10% of the people
in the world, or in a country or locality, must be convinced that change must take place and then act to convince a majority of people to bring about such change.
We, the authors, believe that we are close to this critical
mass, or political and ethical tipping point, in terms of our
awareness of major environmental issues.
History shows that we can change faster than we
might think, once we have the courage to leave behind
ideas and practices that no longer work and to nuture
new ideas for positive change (Figure 25-12). We can no
longer afford to make big mistakes in our treatment of
planet Earth, because as biodiversity expert Edward O.
Wilson points out, there is only “One Earth. One Experiment.” Indeed, as biologist Paul R. Ehrlich observed,
“Nature always bats last and owns the stadium.’’
Some say that making this shift is idealistic and
unrealistic. Others say that it is idealistic, unrealistic, and dangerous to keep assuming that our present course is sustainable, and they warn that we have

Environmental Concerns

Social Trends

Economic Tools

Technologies

Protecting natural capital
Sustaining biodiversity
Repairing ecological damage
Addressing climate change

Reducing waste
Using less
Living more simply
Reusing and recycling
Growth of ecocities and
eco-neighborhoods
Environmental justice
Environmental literacy

Full-cost pricing
Micro-lending
Green subsidies
Green taxes
Net energy analysis

Pollution prevention
Organic farming
Drip irrigation
Solar desalinization
Energy efficiency
Solar energy
Wind energy
Geothermal energy
Environmental nanotechnology
Eco-industrial parks

Time
Figure 25-12 Change can occur very rapidly. Using the astonishing power of exponential growth, we could bring
about a sustainability revolution in a very short time. Exponential growth starts off slowly, but at some point it
increases at a very rapid rate and heads sharply upward. Listed below this curve are some concerns, trends, tools,
and technologies that could all be part of a major shift toward a more sustainable world within your lifetime.
Questions: Which two items in each of these four categories do you believe are the most important to promote?
What other items would you add to this list?
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precious little time to change. In his 2009 graduation
address Paul Hawken observed that “The most unrealistic person in the world is the cynic not the dreamer.”
As Irish playwright George Bernard Shaw (1856–1950)
wrote, “I dream things that never were; and I say, ‘Why
not?’” If certain individuals had not had the courage to
forge ahead with ideas that others called idealistic and
unrealistic, very few of the human achievements that
we now celebrate would have come to pass.
Here is a one-paragraph summary of this book. We
have used three scientific laws that have never been
violated—the law of conservation of matter and the
two laws of thermodynamics—and three principles of
sustainability, derived from our analysis of how nature
has sustained itself for billions of years, to help you to
understand the environmental problems we face and
to evaluate proposed solutions to these problems. The
beauty of this is that these three laws and these three

Revisiting

principles are very easy to grasp. The challenge is for
us, as individuals and as a society, to find and hold on
to the personal, ethical, and political will to implement
this understanding into our lives, economies, and political systems.
Here are this chapter’s three big ideas:
■ Our environmental worldview plays a key role in
how we treat the earth that sustains us and how
we treat ourselves.
■ We need to become more environmentally literate
about how the earth works, how we are affecting its
life-support systems that keep us and other species
alive, and what we can do to live more sustainably.
■ Living more sustainably means learning from
nature, living more lightly on the earth, and becoming active environmental citizens who leave small
environmental footprints on the earth.

Biosphere 2 and Sustainability

In Biosphere 2 (Core Case Study), scientists tried to create a
microcosm of the earth that would help us understand how to
live more sustainably. What they learned was that nature is so
complex that predicting and controlling what will happen in the
environment is essentially impossible.
As we explore different paths toward sustainability, we must
first understand that our lives and societies depend on natural
capital and that one of the biggest threats to our ways of life is
our active role in natural capital degradation. With that understanding, we can begin the search for solutions to difficult environmental problems. Competing interests working together to
find the solutions must make trade-offs, because this is the
essence of the political process.
Most of the solutions we end up with will likely be governed
by one or more of the three principles of sustainability. For
the energy to keep our lives and economies going, we will need
to depend largely on direct and indirect forms of renewable solar

energy. We will need to reuse and recycle as much of our material resources as we can, in keeping with nature’s chemical cycling
principle, and drasically cut our waste of matter and energy
resources. We will benefit by preserving as much as we possibly
can of the earth’s natural biodiversity. The solutions that work will
also likely mimic nature’s biodiversity by consisting of a diversity of
localized solutions all interconnected in a self-sustaining web.
All of this requires our understanding that individuals matter.
Virtually all of the environmental progress we have made during
the last few decades occurred because individuals banded
together to insist that we can do better. The journey begins in
our own communities and with our own lifestyles, because in the
final analysis, all sustainability is local and personal. That is the
meaning of the motto, “Think globally; act locally.” This is an
incredible and exciting time to be alive as we learn how to live
more lightly on our planetary home.

When there is no dream, the people perish.
Proverbs 29:18

Review
1. Review the Key Questions and Concepts for this chapter on p. 662. Describe the Biosphere 2 project and the
major lessons learned from this project (Core Case
Study).
2. What is an environmental worldview? What are environmental ethics? Distinguish among the following
environmental worldviews: planetary management,
stewardship, and environmental wisdom. What are

three variations of the planetary management worldview?
Discuss the controversy over whether we can effectively
manage the earth.
3. Discuss the controversy over how far we should extend
our ethical concerns for various forms of life (Figure 25-5).
Give two reasons why we should not cause the premature
extinction of any species. Explain why talking about saving the earth is nonsense.
Concept 25-3
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4. What three ideas make up the foundation of environmental literacy? List six questions that an environmentally
literate person should be able to answer.
5. Describe how we can learn from direct experience with
the earth. Explain the difficulty that many people have in
getting this experience. What is a sense of place and why is
it important?
6. Describe Aldo Leopold’s principles of environmental ethics.
List six ethical guidelines for achieving more sustainable
and compassionate societies.
7. Describe the relationship between owning things and
being happy. What is voluntary simplicity? What is the principle of “enoughness”? How do we distinguish between
basic needs and wants?

8. List eight important steps that individuals can take in
learning to live more simply and sustainably.
9. Describe two mental traps that can lead to denial, indifference, and inaction concerning the environmental problems we face. List the major shifts involved in achieving
more sustainable societies. List two pieces of good news
about our ability to make such a cultural shift.
10. How would you summarize the main goal of this textbook? What are this chapter’s three big ideas? Describe
connections between Biosphere 2 (Core Case
Study), the transition to more environmentally
sustainable societies, and the three principles of
sustainability.
Note: Key terms are in bold type.

C r i t ic a l T h i n ki n g
1. Some analysts argue that the problems with Biosphere 2
(Core Case Study) resulted mostly from inadequate
design, and that a better team of scientists and
engineers could make it work. Explain why you agree or
disagree with this view.
2. Do you believe that we have an ethical responsibility to
leave the earth’s natural systems in as good, or better, a
condition as they are now? Explain. List three aspects
of your lifestyle that hinder implementing this ideal and
three aspects that promote this ideal.
3. This chapter summarized several different environmental
worldviews. Go through these worldviews and find the
beliefs you agree with and then describe your own environmental worldview. Which of your beliefs were added
or modified as a result of taking this course? Compare
your answers with those of your classmates.
4. Explain why you agree or disagree with the following
ideas: (a) everyone has the right to have as many children as they want; (b) all people have a right to use as
many resources as they want; (c) individuals should have
the right to do whatever they want with land they own,
regardless of whether such actions harm the environment,
their neighbors, or the local community; (d) other species
exist to be used by humans; (e) all forms of life have a
right to exist. Are your answers consistent with the beliefs
that make up your environmental worldview, which you
described in question 3?
5. The American theologian, Thomas Berry (1914–2009),
called the industrial–consumer society, built on the
human-centered, planetary management environmental
worldview, the “supreme pathology of all history.” He
said, “We can break the mountains apart; we can drain
the rivers and flood the valleys. We can turn the most
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luxuriant forests into throwaway paper products. We can
tear apart the great grass cover of the western plains, and
pour toxic chemicals into the soil and pesticides onto the
fields, until the soil is dead and blows away in the wind.
We can pollute the air with acids, the rivers with sewage,
the seas with oil. We can invent computers capable of processing 10 million calculations per second. And why? To
increase the volume and speed with which we move natural resources through the consumer economy to the junk
pile or the waste heap. If, in these activities, the topography of the planet is damaged, if the environment is made
inhospitable for a multitude of living species, then so be it.
We are, supposedly, creating a technological wonderworld.
But our supposed progress is bringing us to a wasteworld
instead of a wonderworld.” Explain why you agree or
disagree with this assessment. If you disagree, answer at
least five of Berry’s charges with your own arguments as
to why you think he is wrong. If you agree, cite evidence
as to why.
6. Some analysts believe that trying to gain environmental
wisdom by experiencing the earth and forming an emotional bond with its life forms and processes is unscientific,
mystical nonsense based on a romanticized view of nature.
They believe that having a better scientific understanding
of how the earth works and inventing or improving technologies are the best ways to achieve sustainability. Do you
agree or disagree? Explain.
7. Revisit the Core Case study in Chapter 1 (p. 5) entitled
“A Vision of a More Sustainable World in 2060.” Now
that you are near the end of this textbook and course, do
you feel that we have a reasonable chance of making the
transition described on page 5? Explain. Is your view more
or less hopeful than it was when you began this course?
Compare your answers with those of your classmates.
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8. Do you believe that we have any ethical obligations
to maintain a liveable world for future generations of
(a) humans and (b) other species. Explain.
9. If you could use television or YouTube to speak to everyone in the world today about our environmental problems, what are the three most important pieces of environ-

mental wisdom that you would give in your speech? What
beliefs from your environmental worldview influenced
your selection of these three items? Compare your choices
with those of your classmates.
10. List two questions that you would like to have answered
as a result of reading this chapter.

Ec o l o g ic a l F o o t p r i n t A n a ly s i s
As a class, conduct an ecological footprint analysis of your
campus. Work with a partner, or in small groups, to research
and investigate a system in your school such as recycling/composting; water use; food service practices; energy use; building
management and energy conservation; transportation (both
on- and off-campus school-related trips); grounds maintenance;
institutional environmental awareness; and environmental
1. After deciding on your group’s research area, conduct
your analysis. As part of your analysis, develop a list of
questions that will help you to determine the ecological
impact related to your chosen topic. Each question item
in the audit could have a range of responses on a scale of
1 (poor) to 10 (excellent). Or, you may come up with your
own measurement system.

education curriculum. Depending on your school and its location, you may be able to add more areas to the investigation.
You may decide to study the campus as a whole, or you may
decide to break down the campus into smaller research areas,
such as dorms, administrative buildings, classroom buildings,
grounds, and other areas.

2. Analyze your results and share them with the class to
determine what can be done to shrink the ecological footprint of your school.
3. Arrange a meeting with school officials to share your
action plan with them.

Learning Online
Student Companion Site Visit this book’s website
at www.cengagebrain.com/shop/ISBN/0538735341 and
choose Chapter 25 for many study aids and ideas for further
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College Edition articles.
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