Living in the Environment 19 Edition

Chapter 1 The Environment and Sustainability

Core Case Study: Learning from the Earth

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

1.1 What Are Some Key Principles of Sustainability? (1 of 2)

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

What Are Some Key Principles of Sustainability? (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 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)

Key Components of Sustainability (1 of 6)

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

Key Components of Sustainability (2 of 6)

Natural resource examples

Inexhaustible: solar energy

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

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

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

Key Components of Sustainability (3 of 6)

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

Key Components of Sustainability (4 of 6)

Key Components of Sustainability (5 of 6)

Key Components of Sustainability (6 of 6)

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)

Countries Differ in Their Resource Use and Environmental Impact

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 How Are Our Ecological Footprints Affecting the Earth?

Many people have a better quality of life

Humans have developed useful materials and products

Life spans increasing

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 100 times faster than in prehuman times

We Are Living Unsustainably (2 of 3) 

We Are Living Unsustainably (3 of 3) 

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

Sustainability measure that relates to the earth’s biocapacity

Ecological deficit

Footprint larger than biological capacity for replenishment

Our Growing Ecological Footprints (2 of 3)

Our Growing Ecological Footprints (3 of 3)

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

A = Affluence

T = Technology

Some technologies are beneficial, some harmful

China’s Growing Number of Affluent Consumers

World’s largest population

Second largest economy

Two-thirds of the world’s most polluted cities are in China

Leads the world in production of goods

Estimates of China needs by 2030

Two-thirds of world’s current grain harvest

More than all oil currently produced in the world

Cultural Changes Can Increase or Shrink Our Ecological Footprints

Humans were hunter gatherers 10,000 years ago

Three major cultural events

Agricultural revolution

Industrial–medical revolution

Information–globalization revolution

Current need for a sustainability revolution 

1.3 What Causes Environmental Problems and Why Do They Persist? 

Basic causes of environmental problems

Population growth

Unsustainable resource use

Poverty

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

Increasing isolation from nature

Competing environmental worldviews

Human Population is Growing at a Rapid Rate (1 of 2)

Human population has grown exponentially

Current population: 7.3 billion people

By 2050, population could reach 9.8 billion

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

Human Population is Growing at a Rapid Rate (2 of 2)

Affluence and Unstainable 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

Poverty Has Harmful Environmental and Health Effects

People lack money to fulfill basic needs 

Adequate food, water, shelter, health care, and education

Short-term survival more important than environmental concerns

Malnutrition and lack of clean drinking water

Causes premature death for 7 million children under age 5 each year

Prices of Goods and Services Rarely Include Their 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

People Are Increasingly Isolated from Nature

Increasing populations in urban areas

Lack of contact with nature

Benefits of outdoor activities

Better health

Reduced stress

Improved mental capabilities

Increased imagination and creativity

Sense of connection with the earth

People Have Different Views on Environmental Problems and Their Solutions (1 of 2)

Environmental worldview

Set of assumptions and values about interactions with the natural world

Environmental ethics

Example 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?

People Have Different Views on Environmental Problems and Their Solutions (2 of 2)

Human-centered environmental worldview

Planetary management worldview

Stewardship worldview

Life-centered

All species have value

Earth-centered

Natural capital exists for all species, not just humans

The Rise of Environmental Conservation and Protection in the U.S. (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 setting aside wilderness lands for preservation

Gifford Pinchot promoted scientific management of public lands

The Rise of Environmental Conservation and Protection in the U.S. (2 of 2)

1949: Leopold laid groundwork for environmental ethics

1962: Carson documented harmful effects of pesticides

1970s: Pollution and species endangerment a major problem

First Earth Day held

1980s: Political backlash against environmental laws

1.4 What Is an Environmentally Sustainable Society? 

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

Research suggests 5-10% of a population can bring about major social change

Significant social change can occur more quickly than most people believe
