
Intro. to Environmental Earth Science 





Sustainability • 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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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
• What is Science? 

• The scientific method 
• Observing and testing 
• Models 



Graphing – Advantage?



Models

Global Circulation Model –
(GCM) 

EM River Stream table 



Challenges to good Scientific Inquiry  

• Fraud 
• An attempt to deceive people by 

communicating fabricated  
findings. 

• Pseudoscience
• Often uses scientific sounding 

terms, images,  
• Claims to be ‘proved by science’ 

but has not followed the process 
and/or is not peer reviewed. 

• Bias 
• An unreasonable weighing, 

inclination or prejudice of one’s 
thinking that leads to 
misunderstandings and errors

• Unintentional to intentional  
• Misinformation 

• False or incorrect information
• Unintentional to intentional  



CRAAP, Is it…?  Rigorous Peer Review 
• Current?

• Date published? New references?
• Relevant?

• Does it relate to your topic? 
Audience? Appropriate level? 

• Authoritative? 
• Author/organization status? 

Qualified? Peer-Reviewed?
• Accurate? 

• Information source? Errors? 
Broken links. 

• Purposeful?
• How is the info. to be used? 

Advertising?

Publishing in Peer Reviewed Journals
Global, Geographic, Discipline specific

Science is: collaborative, continual, 
Product of testing, retesting, retesting…

Findings must be repeatable and open to 
revision. 

Follows a global collective scientific standard







What is environmental justice? 3E - Equity
• “No community should bear 

more environmental burdens 
than others”

• Every community deserves 
access to clean/useable: 

• Air
• Recreation/Parks 
• Soil
• Water 
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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
• Trade-offs 
• Communication Strategies 
• Incentives 
• Footprint analyses 

• Unintended consequences
• Lifestyle project   

• Topics we will explore: 
• Population 
• Agriculture and food
• Energy 
• Minerals, Rocks and Mining
• Water – quantity and quality 
• Consumption and waste
• Urbanization and land use 
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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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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.
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1.7 What Can I Do?
Consider Sustainability When You Make Purchases




Chapter 2: Environmental Economics 
• 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. 



Ethics
• A set of moral principles that 

provides guidelines for personal 
to collective behaviors 

• Ideally ethics are a major 
component to decision making 
processes. 

• Utilitarianism 

• Biocentrism/Ecocentrism

• PHIL/RELS 2550 T/Th @2-3:15
• Environmental Ethics 
• Prof. Robert Earle 



Using Economics to help Frame Environmental Problems 

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

• Negative  
• Unintentional adverse impacts to a 

person or community 

• Positive 
• Unintentional favorable impacts to a 

person or community 

• Unintended consequences 



Negative externalities/Adverse unintended consequences 
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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).






Government tools: Cap and TradeCompanies: True Cost Accounting
Accounting method that 
uses direct AND indirect 
costs throughout a 
product’s production

Presenter Notes
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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.




Tragedy of the Commons / Negative Externality  

• 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.   
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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 
• Authoritative decisions such 

as laws, regulations, and court 
rulings that guide human and 
economic behaviors.  



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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FIGURE 2.16  Transportation Choices  
In many cases, policies shape our choices. Government decisions on transportation influence our decisions on how to get around.
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AT A GLANCE
Environmental Policies in the United States








Sustainability leadership (past, present and future)
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