Living in the Environment, 20e

Chapter 1: The Environment and Sustainability

Core Case Study: Learning from the Earth (1 of 2)

Sustainability: Capacity of the earth’s natural systems to survive, flourish, or adapt to changing environmental conditions indefinitely

Biomimicry: Learning from the earth and living things to live more sustainably

Example: inventing a tape that uses same gripping manner as geckos’ feet

Core Case Study: Learning from the Earth (2 of 2)

Figure 1.1 The gecko (left) has an amazing ability to cling to surfaces because of projections from many thousands of tiny hairs on its toes (right).
1.1 Environmental Science Is a Study of Connections in Nature (1 of 2)

The environment includes all living and nonliving things with which we interact

Environmental science studies connections in nature

How the earth works and has survived and thrived?

How humans interact with the environment

How we can live more sustainably

Ecology

Branch of biology focusing on interaction of living things with their environment

Each living thing belongs to a species

1.1 Environmental Science Is a Study of Connections in Nature (2 of 2)

Ecosystem

Set of organisms interacting in a defined area

Environmentalism (environmental activism)

Social movement dedicated to protecting the earth’s life and resources

Practiced in realms of politics and ethics

Findings of environmental science can provide evidence

Learning from the Earth: Three Scientific Principles of Sustainability (1 of 2)

Dependence on solar energy

The sun provides warmth and provides energy that plants use to produce nutrients

Biodiversity

Astounding variety and adaptability of natural systems and species

Chemical (nutrient) cycling

Circulation from the environment to organisms and then back to the environment

Learning from the Earth: Three Scientific Principles of Sustainability (2 of 2)

Figure 1.2 Three scientific principles of sustainability based on how nature has sustained a huge variety of life on the earth for 3.8 billion years, despite drastic changes in environmental conditions.
Key Components of Sustainability (1 of 7)

Natural capital keeps humans and other species alive and supports economies

Natural resources: useful materials and energy in nature

May be inexhaustible, renewable, or nonrenewable (exhaustible)

Ecosystem services

Processes provided by healthy ecosystems at no monetary cost to us

Key Components of Sustainability (2 of 7)

Natural resource examples

Inexhaustible: solar energy

Renewable: forests, grasslands, topsoil, fishes, air, and freshwater

Highest rate of renewable resource use without reducing its supply is its maximum sustainable yield

Nonrenewable: oil, coal, natural gas, copper, salt, and sand

Key Components of Sustainability (3 of 7)

Nutrient cycling is a vital ecosystem service

Human activities can degrade natural capital

Using renewable resources too fast

Overloading air, water, and soil with wastes and pollutants

Humans must provide solutions to environmental problems

Conflicts between environmental protection efforts and economic effects can be resolved with trade-offs

Each individual plays a role in sustainability

Key Components of Sustainability (4 of 7)

Figure 1.3 Natural capital consists of natural resources (blue) and ecosystem services (orange) that support and sustain the earth’s life and human economies.
Key Components of Sustainability (5 of 7)

Figure 1.4 We depend on a combination of inexhaustible, renewable, and exhaustible (nonrenewable) natural resources.
Key Components of Sustainability (6 of 7)

Figure 1.5 It would take more than a million years for natural processes to replace the coal that was removed from this strip mine within a couple of decades.

Key Components of Sustainability (7 of 7)

Figure 1.6 Deforestation: Tropical rainforest in Brazil was cleared to create this soybean field. More crop fields are shown in the upper portion of the photograph.
Three Additional Principles of Sustainability (1 of 2)

Full-cost pricing

Include harmful environmental and health costs in market prices of goods and services

Win-win solutions

Look for solutions that will benefit people and the environment

A responsibility to future generations

Leave planet’s life-support system in same or better condition than it is now

Three Additional Principles of Sustainability (2 of 2)

Figure 1.7 Three principles of sustainability based on economics, political science, and ethics can help us make a transition to a more environmentally and economically sustainable future.
Countries Differ in Their Economic Development and Resource Use

More-developed countries

Industrialized nations with high average income per person

17% of the world’s population

Use 70% of world’s natural resources

Less-developed countries

83% of the world’s population

Use about 30% of world’s natural resources

1.2 Human Impacts on the Earth

Many people have a better quality of life

Humans have developed useful materials and products

Life spans increasing

Greatest reduction of poverty in history

Food supply more abundant and safer

Exposure to toxic chemicals more avoidable

Humans have protected some endangered species and ecosystems

Taken steps to restore cleared lands

We Are Living Unsustainably (1 of 3) 

Environmental degradation

Wasting, depleting, and degrading the earth’s natural capital

Human activities directly affect 83% of earth’s land surface

Urban development, crop and energy production, mining, timber cutting, and more

Species are becoming extinct at least 100 times faster than in prehuman times

We Are Living Unsustainably (2 of 3) 

Figure 1.8 Natural Capital Degradation: Human activities have an impact on about 83% of the earth’s total land surface. Colors represent the percentage of each area influenced by human activities. (Compiled by the authors using National Geographic Earth Pulse; Data from Mark Levy at Columbia University’s Center for International Earth Science Information, Wildlife Conservation Society, National Footprints Accounts, and Research Gate)
We Are Living Unsustainably (3 of 3) 

Figure 1.9 Natural Capital Use and Degradation: The human ecological footprint has an impact on about 83% of the earth’s total land surface.
Degrading Commonly Shared Renewable Resources: The Tragedy of the Commons

Open-access resources

Atmosphere, ocean and its fishes, grasslands, forests, streams, and aquifers

Cumulative effect of many people exploiting a shared resource can degrade, exhaust, or ruin it

Solution: Use resource at a rate well below its sustainable yield

Mutual agreement or access regulation

Our Growing Ecological Footprints (1 of 3)

Ecological footprint

Amount of biologically productive land and water needed to supply a population with renewable resources and recycle wastes

Biocapacity

The ability of an area’s ecosystems to regenerate renewable resources

Ecological deficit

Footprint larger than biological capacity for replenishment

Our Growing Ecological Footprints (2 of 3)

Figure 1.10 Per capita ecological footprints for various countries in 2018, in global hectares.
Our Growing Ecological Footprints (3 of 3)

Figure 1.11 Ecological debtors and creditors. The ecological footprints of some countries exceed their biocapacity, while other

countries have ecological reserves. Critical thinking: Why do you think that the United States is an ecological debtor country?
IPAT Is Another Environmental Impact Model

Simple environmental impact model developed in the 1970s

I = P x A x T

I = Environmental impact

P = Population size

A = Affluence or resource consumption

T = Technology

Some technologies are beneficial, some harmful

Activity: Optimist/Pessimist

Will developed countries, such as the United States, and rapidly developing countries like China be able to reduce their ecological impact before we face serious global consequences?

Break into pairs: one partner is an optimist, while the other is a pessimist. Discuss how the next several decades will progress for these countries, using the I = P x A x T model.

Cultural Changes Can Increase or Shrink Our Ecological Footprints

Humans were hunter gatherers 10,000–12,000 years ago

Three major cultural events

Agricultural revolution

Industrial–medical revolution

Information–globalization revolution

Current need for a sustainability revolution 

1.3 Causes of Environmental Problems

Major environmental problems

Climate change

Loss of species and habitats

Ocean acidification

Diminishing access to freshwater

Resource waste

Hazardous pollutants

Basic Causes of Environmental Problems

Population growth

Unsustainable resource use

Omission of harmful environmental costs in market pricing of goods and services

Increasing isolation from nature

Competing environmental worldviews

Human Population Growth (1 of 2)

Human population has grown exponentially

Current population: 7.6 billion people as of 2018

By 2050, population could reach 9.9 billion

We don’t know how many people the earth can support indefinitely

Human Population Growth (2 of 2)

Figure 1.12 Exponential growth: The Jshaped curve represents past exponential world population growth, with projections to 2100 showing possible population stabilization as the J-shaped curve of growth changes to an S-shaped curve. The top 10 countries (left) had 58% of the world’s total population in 2018. Data analysis: By what percentage did the world’s population increase between 1960 and 2018? (This figure is not to scale.)
Affluence and Unsustainable Resource Use

Affluence results in increased resource consumption per person

Increases environmental degradation, wastes, and pollution

Positive aspects of affluence

Better and widespread education

Increased awareness of environmental issues

Money available to develop technologies with beneficial environmental impacts

Exclusion of Harmful Environmental and Health Costs

Companies do not pay the environmental cost of resource use.

Goods and services do not include the harmful environmental costs.

Consumers lack information.

Companies receive tax breaks and subsidies.

Some subsidies encourage depletion of natural capital.

Isolation from Nature

Increasing populations in urban areas

Lack of contact with nature

Nature deficit disorder

Benefits of outdoor activities

Better health

Reduced stress

Improved mental capabilities

Increased imagination and creativity

Sense of connection with the earth

Differing Environmental Views (1 of 2)

Environmental worldview

Set of assumptions and values about interactions with the natural world

Environmental ethics

Example of ethical questions

Why should we care about the environment?

Do we have an obligation to protect other species against extinction caused by human actions?

Should every person be entitled to equal protection from environmental hazards?

Differing Environmental Views (2 of 2)

Human-centered environmental worldview

Planetary management worldview

Stewardship worldview

Life-centered environmental worldview

All species have value

Earth-centered environmental worldview

Natural capital exists for all species, not just humans

The Rise of Environmental Conservation and Protection in the United States (1 of 2)

1600s: European colonists considered land’s resources inexhaustible.

1864: George Perkins Marsh countered this view and became an early founder of U.S. conservation movement.

John Muir promoted a preservationist view setting aside wilderness lands to be left untouched.

Gifford Pinchot and Teddy Roosevelt promoted a conservationist view, managing public lands to provide resources to people.

The Rise of Environmental Conservation and Protection in the United States (2 of 2)

1949: Leopold laid groundwork for environmental ethics by publishing A Sand County Almanac.

1962: Carson documented harmful effects of pesticides.

1970s: Pollution and species endangerment is a major problem.

First Earth Day was held.

1980s: There was a political backlash against environmental laws.

1.4 Environmentally Sustainable Societies

Living sustainably

Live off the earth’s natural income without depleting or degrading the natural capital that supplies it

We Can Live More Sustainably (1 of 3)

Learn from nature

Protect natural capital

Do not waste resources

Recycle and reuse nonrenewable resources

Use renewable resources at a rate slower than nature can replenish them

We Can Live More Sustainably (2 of 3)

Incorporate harmful health and environmental impacts in market prices

Prevent future ecological damage and repair past damage

Find win–win solutions to environmental problems

Accept responsibility to pass the earth on to future generations in a condition as good as or better than what we inherited

We Can Live More Sustainably (3 of 3)

Environmental problems are complex and widespread

But not a hopeless situation

Significant social change can occur more quickly than most people believe

Tying It All Together

Earth has sustained life for 3.8 billion years despite major environmental changes

Six principles of sustainability can be applied to:

Slow biodiversity losses

Reduce wastes

Switch to sustainable energy sources

Promote sustainable agriculture

Slow climate change

Reduce poverty

Slow human population growth
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