DRAFT ACTIVITY FOR PLT SECONDARY MODULE: SOUTHERN FORESTS AND CLIMATE CHANGE

FOR MORE INFO, SEE: WWW.PINEMAP.ORG/EDUCATION/SECONDARY

The Real Cost: Shopping for Externalities 
Through a simulated shopping activity students will learn about the impact of their consumer choices on the environment. They will explore questions such as: What are the hidden costs of everyday items? What environmental factors could be used to compare products? 
	Subjects

Environmental Science, Economics
Concepts (from PLT Conceptual Framework)
2.4 Resource management technologies interact and influence environmental quality; the acquisition, extraction, and transportation of natural resources; all life forms; and each other.

2.7 By reducing waste and recycling materials, individuals and societies can extend the value and utility of resources and also promote environmental quality.

2.8 Human societies and cultures throughout the world interact with each other and affect natural systems upon which they depend.

2.11 All humans consume products and thereby affect the availability of renewable and nonrenewable natural resources.

4.4 Technologies vary in size, structure, and complexity and in their positive and negative effects on the environment.

5.9 Consumers “drive” the marketplace with their demands for goods and services. Such demands shift with time and may have positive or negative effects on the resource base and environmental quality.

Skills

Analyzing, Comparing and Contrasting, Determining Cause and Effects, Concluding, Identifying Relationships and Patterns 
Materials

Copies of student pages; Slide presentation introducing concept of externalities

Time Considerations

Two 50-minute class periods 
Related Activities in Other PLT Guides

Climate Change and Forests (Focus on Forests module); Far-Reaching Decisions (Places We Live module); The Global Climate (PreK-8 Guide); Resource-Go-Round (PreK-8 Guide)
Objectives

Students will be able to define the term externality.
Students will be able to provide three examples of the externalities of a product, including at least one positive and one negative externality.
Students will propose ideas for how to internalize the environmental externalities of a product.

Assessment

Use student essay responses to assess student understanding of externalities and how they can be reduced or internalized.


Background
(Needs expert review)

Almost every product we buy has environmental costs or externalities. An externality is an impact on a third party, in this case the environment, caused by a decision made by a producer or consumer (Biz/ed, 2006). Externalities can be social or environmental but this lesson will be focusing mainly on the environmental impacts of the products that we buy. Externalities can be either positive or negative. A negative externality means that costs are incurred by the third party. For example,  farming practices at an agricultural operation can cause water pollution when fertilizers or animal waste is carried by rain to nearby streams or rivers. Neither the producer nor the consumer pay the cost for the loss of clean water and so the environmental cost is external to the economic one, resulting in an externality. An externality can be removed or internalized by making the economic costs or benefits the same as the social or environmental costs or benefits. In the example above, the externality could be internalized by including the cost of the clean water in the cost of the product. The agricultural operation might adopt practices that do not pollute the river in the first place or pay to clean up the river after it has been polluted. Since these practices will most likely be more expensive, the company will internalize the cost of clean water in its operation and most likely pass this cost to consumers by increasing prices. Externalities can be positive as well. A positive externality means that effect is beneficial to the third party. For example, a landowner may decide to conserve their forested land instead of developing it. While the landowner may receive some benefits from this action, most of the benefits are external as the action will have positive impacts on the environment and nearby land values.  
Getting Ready

Download the slide presentation introducing the concept of externalities (to be developed). 
Make copies of all student pages (1 per student); cut the money and product cards.

Place the Product Cards around the room.
Doing the Activity

Day 1- Role Play Game and Lecture
1. 5 minutes Begin a class discussion by picking some everyday items that students are likely to purchase (e.g., pencils, pen, water bottle, can of soda) and ask them how much these items usually cost. Students will most likely give answers in dollars. Confirm that students were right in the answers about the economic costs of the products. Ask them to consider what other costs these products might have? The answers you are looking for are the hidden social and environmental costs of a product. The impacts that making, using, and disposing of a product have on people and the environment that are not factored into the price.

2. 5 minutes Explain to students that they will do an activity to learn about the connection between the products they buy and the environment.

A. Give each student "30 dollars" and explain that they need to buy a shirt, a snack, and supplies to take notes for an entire school year. They can keep whatever money is left over. 
B. Point out where you have put the product cards around the room. Tell students that they should be sure to shop around because there are different versions of each product; for example there are both Florida and California oranges.
3. 15 minutes Instruct students to walk around the room and buy whichever version of the three products they want and then come sit back down. Tell them that to buy a product they need to pick up the product card which has the name, picture, and price of the product they want. Then they need to bring that card to you, show it to you, and pay you the correct amount of money. 

4. 5 minutes Poll students about which products they bought. Keep a tally on the board of how many of each product was bought; see diagram below step 8 for example. 
5. 20 minutes Use the slide presentation to introduce the students to the concepts of externalities. Possible questions to ask during the presentation:

A. What other examples of positive and negative externalities can they think of?

B. What actions can be taken to reduce or internalize negative externalities?

Day 2- Role Play Game and Wrap-up
6. Before Class Set up the room the same as the day before with the product cards. Give each of the students $30 again. This time make sure to also place the externalities cards with each product.

7. 15 minutes Instruct students to get up and once again select and purchase each product. However, this time when a student buys a product they will need to also pick up the corresponding externalities card. The externalities card will give the student information about how the life cycle of that product creates environmental externalities and will also give a dollar amount that the student will have to pay to make up for those externalities. The student will bring both cards to you and give you the appropriate amount of money. The result will be that all the different versions of the products will cost the same amount in the end; the more environmentally friendly products, such as the organic shirt cost more in the beginning because they had already internalized the cost.

8. 10 minutes Poll the class to see which product they bought this time and compare it the tally from the previous game. See diagram below for example. Lead a class discussion using the following questions: 

A. Have they ever thought that what they buy has an effect on water, soil, air, and other environmental factors?
B. What do they usually consider when buying a product? 

C. Were they surprised by the externalities of their products? 

D. Can they think of other types of snacks, shirts, or writing utensils with fewer negative externalities?
Product
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	Cotton Shirt
	Organic Cotton Shirt
	California Oranges
	Virginia Apples
	Wooden Pencil
	Mechanical Pencil
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9. 15 minutes Split students into three groups and assign each group one product (snacks, shirts, or writing utensils). Give each group member a copy of the “Product Comparison” student page. Students will work together to brainstorm ideas about the advantages and disadvantages of their products and potential ways to reduce or internalize any externalities they identify. 
10. 10 minutes Split students into groups of three so that they contain one student from the snack group, one from the shirt group, and one from the writing utensil group. Students should take turns sharing the ideas that they generated in their previous group.
11. For homework, distribute the “Externalities Essay” student page and ask students to write an essay to describe externalities and how they can be reduced or internalized. Students should pick at least one externality for each pair of products and explain how that externality could be internalized.

Enrichment

[Need to add]

Resources
[Need to add]
Media Connections

[Need to add]
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Product Cards
	Cotton Shirt – Cost: $5.00
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	Organic Cotton Shirt – Cost: $16.00
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	Wooden Pencil – Cost: $2.00
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	Mechanical Pencil – Cost: $5.00
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	California Oranges – Cost: $1.00/pound
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	Virginia Apples – Cost: $1.00/pound
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Externalities Cards: T-shirts
	Cotton T-Shirt 

Real Cost: $30.00

The average cotton t-shirt has 8 ounces of cotton in it; an ounce of cotton requires about 7 square feet of cropland which means that 56 square feet of cropland is needed to make one shirt. There are also several pesticides that are used to grow cotton; in fact cotton accounts for 10 percent of the world’s pesticide use. First, the soil is fumigated with a pesticide called aldicarb, and then the cotton seed is dipped in a fungicide to keep it viable. After planting a farmworker on a tractor will drive over the field up to 6 times while the cotton is growing and spray a herbicide to kill any other plant that might compete with the cotton plants or an insecticide to kill insects that might eat the cotton plants. All of these pesticides can be damaging to organisms that live in the soil and can be washed into streams when it rains, polluting waterways

It takes approximately 400 gallons of water to produce the cotton used to make a shirt. Cotton is one of the most heavily irrigated crops because the water runs quickly off the fields where the beneficial soil organisms have been killed by pesticides.

Researchers have calculated that an average cotton shirt has a carbon footprint of 6.34 kg of CO2.



	Organic Cotton Shirt 

Real Cost: $22.00

Researchers have calculated that the carbon footprint for an organic cotton shirt is 2.34 kg of CO2. Part of the reason the carbon footprint is lower is because organic cotton is grown without using synthetic fertilizers or pesticides. Growing organic cotton takes more time and costs more than conventional cotton but it also uses less water than conventional cotton. The yield is high and the quality is equivalent or better than conventional cotton.




Externalities Cards: Writing Utensils
	Wooden Pencil 

Real cost: $7.00
A wooden pencil is typically manufactured out of Incense-cedar, often harvested from the Sierra Nevada Mountains in California.  Historically, pencils were made out of Eastern Red Cedar from the southern United States, however once demand for pencils increased, production moved westward.  Wood, cut from sustainably managed forests, is a renewable resource. The wood is cut into slats and then stained or painted the color found on the pencil.  Then, a groove is cut into the wood and leads are inserted into the pencil.  Pencil leads are made from a mixture of graphite powder, clay, and water and heated to about 1800°F.  The groove containing the lead is then closed and then the slab of pencils is milled into individual pencils.  The pencils are stained and a metal crimp is added onto the ends.  An eraser made from petroleum is then added, completing the pencil.  Some typical primary resources used to make a pencil include: wood, petroleum, graphite, clay, aluminum, and harsh abrasives.  Secondary resources include: milling equipment, such as iron saw blades, petroleum for mechanical energy for the mills, electrical energy from coal, supply and materials transport, and packaging containers.



	Mechanical Pencil 

Real cost: $7.00
The mechanical pencil became popular in the 1970’s as a writing utensil.  Patents for the refillable lead cartridges and ways to dispense the lead with a finger were licensed in the same decade.  These cases are made primarily out of plastic.  The lead is made of similar products of the wood pencil, graphite for darkness, clay for hardness and a wax coating for smooth writing.  The pencils are often equipped with aluminum springs and metal clips.  The erasers are made from petroleum grade synthetic rubber just as with a wood pencil.  The premise behind a mechanical pencil is that the lifespan on the actual pencil is much longer than a wooden pencil because unlike a wooden pencil, the body of the pencil is not slowly depleted by sharpening.  However, the refillable lead cartridges require refilling.  The springs and clips manufactured for a mechanical pencil must be mined and processed and then engineered to the correct size and shape.  Mining processes for aluminum metal require a great deal of energy and often lead to environmental waste.




Externalities Cards: Fruit
	California Oranges 

Real cost: $5.00/pound
The orange industry in California supplies 80% of the fresh fruit in grocery stores and markets nationwide.  The California citrus industry ranks second in production in the USA, with about 270,000 acres of crop.  The irrigation water used in California, around the San Joaquin Valley is primarily taken from groundwater and from the Colorado River basin and delivered to crops via low-volume drip irrigation.  Due to the lack of rain in southern California, much of the area demands water.  The area is dominated by desert and dry air, which requires a great deal of irrigation relative to rainfall.  There is a large concern to landowners in southern California that the surface will become unstable due to the extensive extraction of groundwater for irrigation.  As more of this groundwater is taken out for crop irrigation, the land surface has less support underneath is which causes the ground to drop down.  In some areas, ground surfaces have dropped over 20 feet in the past 90 years due to the extraction of groundwater, primarily for irrigation.  California oranges travel thousands more miles to the southeastern Unites States which are primarily used for producing orange juice.



	Virginia Apples  

Real cost: $6.00/pound
Virginia apples are typically grown as a fresh fruit commodity.  In Virginia, the warm days, cool nights and the rich soil makes growing different apple types ideal.  They are typically grown with little or no use of irrigation due to the distribution of rainfall in the area and so there is less reliance on public water for irrigation.  Virginia apples are grown in over 100 commercial apple orchards, totaling about 16,000 acres of land and they produce about one bushel for every person in the United States annually.  The apples are typically transported to markets in about 15 states, mostly in the eastern part of the United States.  The Virginia Apple orchards are common suppliers of fresh apple fruit in the country and used in products such as apple sauce, apple butter, apple cider, and apple juice.  




Product Comparison 

Name:

Group Members: 

1. Using the information from the shopping game and the externalities presentation, work with your group to come up with a list of advantages and disadvantages for each type of shirt.
Product 1: _________________________
Advantages






Disadvantages

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

Product 2: _________________________
Advantages






Disadvantages

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

____________________________________

2. How can some of the externalities you identified for each product be reduced or internalized?  
Externalities Essay
Using the information you learned from the shopping game and the group activity, write an essay to describe externalities and how they can be reduced or internalized. You should pick at least one externality for each pair of products (writing utensils, snack, and t-shirts) and explain how that externality could be internalized.
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