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AT A GLANCE

Major Human Actions
Affecting the Environment

These pages highlight some of the more important impacts that
the ever-increasing human population is having on Earth. As
we explore these impacts in this text, we will discuss how

we can modify our actions to be more sustainable.

Increasing Carbon Dioxide
in the Atmosphere

Fossil fuel use and other human
activities have dramatically
increased the concentration of
carbon dioxide (CO,) in the
atmosphere.

This and emissions of other
greenhouse gases that trap heat in
the lower atmosphere have led to a
recent warming of Earth’s climate.
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Harvesting the Ocean

Humans take more than one-third
of the ocean life from the ocean
areas nearest land.

This area holds the most easily
accessible of Earth’s fisheries,
and nearly one-third of these are
considered overharvested.
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Decreasing the Variety of Life

Humans are causing a rapid decline in
biological diversity—the variety of
life-forms on Earth—such that many
biologists estimate that species
extinction rates are 100 to 1,000 times
more than the background rate that has
persisted over much of Earth’s history.

Freshwater Usage

Humans use more than half of the
freshwater that falls on land each year.
This leaves less water to be used or
stored by Earth’s natural systems.
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Increasing Acidity of Oceans

The surface water in the oceans
absorbs human-caused CO, emissions,
which makes them more acidic.

This phenomenon affects the survival of
marine organisms, especially coral reefs
and the life systems dependent on them
and any sea animal that has a shell.
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Consumption of Plants

Each year, humans use more than 40% of
Earth’s net primary productivity—the green
plant matter produced on Earth—and the
amount we use is increasing.

Nitrogen Conversion

Humans now convert more free nitrogen
from the atmosphere into other
compounds than that converted from all
other processes on Earth.

What Can I Do?

Most of this is to produce synthetic

fertilizers for agriculture. This use of
nitrogen contributes to air pollution and
low-oxygen marine “dead zones.”

We will help you explore practical

changes that can make a positive impact

on Earth as you read this book.

A challenge for all of us is to find ways
to use these resources more sustainably.



SUStainabi“ty * What is Sustainability?

 The management of natural
resources in ways that do not
diminish or degrade Earth’s ability
to provide them in the future.

* Humans using resources in a way
that ensures they will be available
for use in the future.

* 3E-s: Environment, economy,
equity
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Presenter Notes
Presentation Notes
FIGURE 1.10  The United Nations Sustainable Development Goals  
These guidelines were created in 2016 to help countries measure progress toward goals in 17 areas.



Environmental Science

New technology

* What is Science?

* The scientific method

* Observing and testing
* Models
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Graphing — Advantage?
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Challenges to good Scientific Inquiry

* Fraud * Bias
* An attempt to deceive people by * An unreasonable weighing,
communicating fabricated inclination or prejudice of one’s
findings. thinking that leads to

misunderstandings and errors
* Unintentional to intentional

* Pseudoscience
* Often uses scientific sounding

terms, images, * Misinformation
* Claims to be ‘proved by science’ * False or incorrect information
but has not followed the Process e Unintentional to intentional

and/or is not peer reviewed.



CRAAP, Is it...” Rigorous Peer Review

* Current? Publishing in Peer Reviewed Journals

* Date published? New references?  Global, Geographic, Discipline specific
* Relevant?

* Does it relate to your topic? . . ' _
Audience? Appropriate level? Science IS: collaborative, continual,

e Authoritative? Product of testing, retesting, retesting...

* Author/organization status?

ified? - ' ? ST
Qualitied? Peer-Reviewed: Findings must be repeatable and open to

e Accurate? revision.
* Information source? Errors?
Broken links.
* Purposeful?

e How is the info. to be used?
Advertising?

Follows a global collective scientific standard






Stage of Denial

Coronavirus

Climate Change

Stage 1
It's not happening

"The Democrats are politicizing the
coronavirus ... This is their new

hoax"

"It's a hoax: | think the scientists
are having a lot of fun.”

Stage 2
Iit's not our fault

"China is to blame because the
culture where people eat bats and
snakes and dogs and things like that,
these viruses are transmitted from
the animal to the people™

"China does not do anything to

help cimate change. They burn

everything you could bumn; they
couldn't care less”

Stage 3
It’s not that bad

“One day like a miracle it will
disappear”

"[The climate‘ will chanie back.™

'l think the climate change i1s just a

expensive form of tax "

Stage 4 “We cannot let the cure be worse
Solutions are too than the problem itself.” very, ve
costly -
“It is going to spread further and |
must level with you ... many more
stage S families are going to lose loved ones

Iit's too late

before their time”

"The climate apocalypse is
coming. To prepare for it, we need

to admit that we can’'t prevent it.”




What is environmental justice? 3E - Equity
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» “No community should bear
more environmental burdens
than others”

* Every community deserves
access to clean/useable:
* Air
e Recreation/Parks
* Soil
* Water
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Presenter Notes
Presentation Notes
FIGURE 1.10  The United Nations Sustainable Development Goals  
These guidelines were created in 2016 to help countries measure progress toward goals in 17 areas.



Sustainability Decisions — Values

* Individual vs Communal * Topics we will explore:
* Trade-offs * Population
 Communication Strategies * Agriculture and food

* Incentives * Energy

* Minerals, Rocks and Mining
* Water — quantity and quality
* Consumption and waste

e Urbanization and land use

* Footprint analyses

* Unintended consequences
e Lifestyle project



- Per Person Ecological Footprint by Country (gha = global hectates)

Qatar
14.3 gha per person

Luxembourg
13.0 gha per person

United
States

8.1 gha per persoa
Canada

Sweden
“2 8.1 gha per person 6.3 gha per person
A e ye
() = o -
France ﬁo A. Namibia
4.4 gha per person ® China & 2.5 gha per person

Argentina 3.8 gha per person

3.3 gha per person
India &7 Ghana “,.?
1.2 gha per person 2.0 gha per person



Presenter Notes
Presentation Notes
FIGURE 1.22c  Ecological Footprints
(c) The ecological footprints of the average person in some countries, measured in standard units of land area called global hectates (gha), are larger than the actual areas of those countries. (All ecological footprint data are for 2018.) 
Adapted from (b) and (c) Global Footprint Network (2022).
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Presenter Notes
Presentation Notes
ENVIRONMENTAL JUSTICE
Global Environmental Impacts and Burdens Are Not Shared Equally by Countries
We live in an unequal world, with much disparity rooted in consumption differences. This disparity is particularly evident in fast fashion—a trend whereby retailers sell large quantities of clothing at cheap prices while rapidly shifting designs. Fast fashion increases clothing consumption and encourages consumers to regard clothing as a disposable good. While the United States is the world’s leading consumer of clothing, more than 90% of all clothing is produced in middle- and low-income countries where communities bear the costs of water scarcity and pollution while workers are often subjected to hazardous conditions for low pay. Yet the average US consumer disposes of 80 pounds of clothing each year. The UN Sustainable Development Goal #12—Responsible Consumption and Production—seeks to address this challenge by influencing consumer behavior, business practices, and national policies. Its #ACTNOW Fashion Challenge is a push to develop zero-waste fashion.



WHO WILL DRIVE
SUSTAINABILITY?

Consumers  Global For-profit
29% political companies
organization

22% 22%
16%
% Other
3%

Consumers believe their actions are most likely to drive changes,
followed by the actions of for-profit companies and international
groups.

Domestic

Non-profit poIiTicaI


Presenter Notes
Presentation Notes
1.7 What Can I Do?
Consider Sustainability When You Make Purchases



Chapter 2: Environmental Economics

e Demand

* How much of the product/service is
desired by consumers? How much is

someone willing to pay for a
product/service?

* Supply
* Total quantity of the product of service
available

Determine price
Buy low / Sell high = maximized profit

* Economic systems shape the
production, distribution and
consumption of products and

services.

* Markets bring buyers and sellers
together.

 Governments try to adjust prices
by regulating production and/or
the distribution of products.
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 Environmental Ethics

* A set of moral principles that * Prof. Robert Earle
provides guidelines for personal
to collective behaviors mtegrlty pr‘mClpIeS

* |deally ethics are a major

value R’\ e al honesty
component to decision making

processes. hOl’lOr' ETH; CS r,ght

\‘&\
e Utilitarianism ChOlce 2
f‘alrness

* Biocentrism/Ecocentrism conscience responsnblht)



Using Economics to help Frame Environmental Problems

e Externalities — market failures that
do not account for all of the costs
and benefits of products or services.

* Negative q
* Unintentional adverse impacts to a
person or community

* Positive
* Unintentional favorable impacts to a
person or community

* Unintended consequences



Negative externalities/Adverse unintended consequences

F: The
" Appalachian
region

Adapted from Epsiein et a"l. (201 1)

—
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Health and environmental impacts

Land disturbance

Costs (per year)

$54 million-$3.3 billion

Methane emissions from mines

$684 million-$6.8 billion

Fatalities in the public due to coal transport

$1.8 billion

Public health burden of
communities in Appalachia

$74.6 billion

Emissions of air pollutants from combustion

$65 billion-$187 billion

Excess cardiovascular disease
from mercury emissions

$246 million-$17.9 billion

Climate damage from combustion
emissions of CO, and N,O

$20 billion-$205 billion

Climate damage from combustion
emissions of black carbon

$12 million-$161 million

(top): Howard C/Getty Images; (bottom): Mike Goldwater/Alamy Stock Photo


Presenter Notes
Presentation Notes
FIGURE 2.10  The True Cost of Coal  
Coal power has many costs that are not accounted for in the market exchange between coal plants and consumers. These costs, known as externalities, are felt acutely in communities where the coal is extracted. This chart shows estimates of some of these costs in the Appalachian region of the United States. Environmental damage associated with coal in this region is estimated to total $330 billion to $970 billion per year. 
Adapted from Epstein et al. (2011).
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Companies: True Cost Accounting [y Ry

costs throughout a
product’s production

The cap is divided
info individual

The government pollution allowances i e

sefs an overall cap that are auctioned, ' [~ Emissions

on the amount of sold, or distributed to exceeding Facilities that exceed their allowance
pollution allowed. polluting facilities. allowance must purchase additional allowances on

a market.

Emissions below the allowance
|

Purchase of | |
additional
allowances

Sale of allowance credits

Carbon

Allowance — A facility can market

of allocated emit pollution

emission up to its allotted
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Presenter Notes
Presentation Notes
FIGURE 2.11  How Cap and Trade Works  
In a cap-and-trade system, the “cap” is the overall limit that the government places on emission of a certain pollutant. The total emission of the pollutant stipulated by the cap is then divided into allowances that are distributed among polluting facilities. A market is then established so that facilities that do not use their full allowance (e.g., by taking measures to reduce their pollution) can sell the balance to facilities that exceed their allowance. Over time, the government can reduce the overall cap to encourage more pollution-reduction measures.



ragedy of the Commons / Negative Externality
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e A socioeconomic dilemma

* A situation where there is open
access to a resource without
adequate social structures,
formal policies or costs to limit
individual use. This often leads
to the degradation of the
common benefit provided by
the resource.

Ross Anania/Getty Inﬁages


Presenter Notes
Presentation Notes
FIGURE 2.12  Tragedy of the Commons  
In 1968, biologist Garrett Hardin borrowed the tragedy of the commons concept from 19th-century British economist William Lloyd to help draw attention to the social and economic dimensions of a wide range of environmental problems. You might experience this whenever you open a shared fridge in your dorm, workplace, or apartment. Whose turn is it to clean the refrigerator? 



Governments and Policy

* Policy
e Authoritative decisions such
as laws, regulations, and court

rulings that guide human and
economic behaviors.

Identifying which
problems to address

/ \

Evaluating Crafting
policy policy
Implementing Approving

policy e policy



Politics and How Policies are Made/Changed.

Elections

Legislative (Senate/House)

Hearings/Discussions/Votes

Governor(state) to President (federal)
signs or vetos the policy
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(top left): Brandon Klein Video/Shutterstock; (top cent
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Presentation Notes
FIGURE 2.16  Transportation Choices  
In many cases, policies shape our choices. Government decisions on transportation influence our decisions on how to get around.



AT A GLANCE

In the United States, environmental policies fall into two broad
categories—pollution regulation and natural resource management
—and are administered by federal, state, and local governments.

R
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o Offshore oil-drilling permits and
leases are managed by the Department
of the Interior.

¢ The Ocean Dumping Ban Act (1988)
prohibits dumping waste into the ocean.

¢ The Oil Pollution Act (1990) establishes
standards for oil vessels and pipelines
and protocols and liability for oil spills.

» The Marine Mammal Protection Act
(1972) prohibits the taking and
importation of marine mammals.

* The Bureau of Land Man-
agement issues permits

federal lands.

* The Clean Water Act also
regulates development
that affects wetlands.

(X7

\

and leases for grazing and »é
oil, gas, and coal leases on

— I SN [T — é'
. .l . . I « State water laws govern surface ¢ The Food Quality Protection Act

5 g and groundwater use as well as
water pollution from sources such

! g ! ! g A as agricultural water runoff.
® 9Oy

» The National Environmental Policy

(1996) establishes safety standards
for pesticide use.

* The National Wildlife Refuge System is
managed by the US Fish and Wildlife
Service.

* The Safe Drinking Water Act (1974)
sets standards for public drinking
water supplies.

E

Act (1970) requires federal agencies
to prepare Environmental Impact
Statements.

¢ The Clean Water Act (1972) regulates
water pollution from industrial facilities
and water-treatment plants.

* The National Forest System is managed
I for timber harvest, wildlife habitat, and
¢ recreation by the US Forest Service.

¢ The Wilderness Act (1964) designates
certain federal lands as wilderness areas.

e State and local governments make

and enforce land-use laws, zoning laws,
and building codes and determine
transportation planning.

¢ The Clean Air Act (1970) and the
Energy Policy and Conservation Act

* The Federal Energy Regulatory
Commission regulates and issues
permits for hydroelectric dams.
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(1975) set emissions and fuel-economy |
standards for vehicles. E

» The Clean Air Act (1970) regulates |
emissions from sources such as |

' factories and power plants. -

« The Endangered Species Act (1973)
protects species that are threatened
or in danger of extinction.

=

« The National Park System is managed
by the National Park Service to ensure
“unimpaired enjoyment of future
generations.”

» The Resource Conservation and Recovery
Act (1976) establishes standards for solid
and hazardous waste disposal.

* The Toxic Substances Control
Act (1976, updated 2016)
requires premarket testing of
new chemical compounds.

¢ The Comprehensive Environmental
Response, Compensation, and Liability Act
(1980), commonly known as Superfund,
enforces cleanup of hazardous waste sites.

« National Monuments are established
by the president under the Antiquities
Act (1906) “to protect significant
natural, cultural or scientific features.”
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AT A GLANCE
Environmental Policies in the United States



I SEE YOU BROUGHT UP POLITIGS
AT THANKSGIVING DINNER

I TOO LIKE TO LIVE DANGEROUSLY
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Sustainability leadership (past, present and future)
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) Leadership

Expertise ﬁ

- £\ | Novel perspective of environmental protection
Strong motivation Coordination of different stakeholders
O\ Making a collective decision with consensus

L
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Expertise that can contribute to the creation of sustainable
society and understand the relationship among the
environmental, economic and social dimensions

>

Strong motivation proactively for the creation of sustainable society
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