Stuff:  Where does it all come from?

Stuff Vocabulary

Consumption:  The use of goods and services.

Disposal:  The act of throwing away, discharging, or placing waste into the environment.

Ecological Footprint:  A measure of the impact that humans have on nature which is defined as the land and water area that would be required to support a defined human population and material standard indefinitely.

Life cycle:  From origin to end, or cradle to grave.  As applied to ecological economics, this includes all factors that go into a product’s manufacture, its use, its disposal, and the ways its waste is treated.

Manufacturing:  The making of goods by hand or machinery.

Natural capital:  Earth’s natural resources and processes that sustain life, including nutrients, minerals, water, wild and domestic plants and animals, air, and other resources produced by the Earth’s natural processes.

Non-renewable resource:  A resource that exists in a fixed or limited quantity, for example, coal.

Raw goods:  The unprocessed material obtained from nature for production or manufacturing.

Renewable resource:  A resource that can last indefinitely without reducing the available supply, because it is replaced through short-term natural processes, or because it is inexhaustible, for example, solar energy.

Sink:  A place where wastes collect; often used to analyze how pollution may affect the future use of a resource.

Source:  A place that provides valuable resources.

Sustainability:  “Development which meets the needs of the present without compromising the ability of future generations to meet their own needs.”  The Bruntland Commission 1987

Background Information


Everything has a history – a trail of causes and effects.  Therefore, everything has a life, of sorts.  Every item we consume (or use up) comes from some place and will go to some other place when it has been used.  This is a study of the impact that everyday items have – from production, to distribution, consumption, and finally disposal.  Consideration of these factors is necessary to allow consumers to make more sustainable decisions (those which “meet the needs of the present without compromising the ability of future generations to meet their own needs” – The Bruntland Commission 1987).  Americans have grown more knowledgeable and concerned about the environment in recent years.  However, if future generations are to enjoy the quantity and quality of resources we enjoy today they must realize that confronting resource consumption has become a major issue.  This may be due to the fact that most of the production and its impacts are hidden from view of consumers.  The United States, with less than 5% of the world’s population, consumes more than 24% of the world’s energy and similar shares of other resources.  With such a high volume of consumption, it is critical that Americans begin to realize the consequences of their decisions.  There are a number of methods that may be used to achieve a more sustainable lifestyle.  The seven R’s may help guide consumers to make more sustainable choices.  The seven R’s are:  Rethink, Reduce, Recycle, Reuse, Redesign, Regenerate, and Repair.

Lesson – Where does stuff come from?

Focus:  Identification of a product’s life cycle and associated environmental impacts.

Objective:  
 Students will select a product and evaluate its life cycle

 Students will draw connections between the product’s life and associated environmental impacts

 Students will identify ways to make their product more environmentally sustainable

Teaching the lesson:

 Introduction

 The teacher should have the class read the background information and examples of life cycle analyses for the hamburger, French fries, and canned cola

 Ask students to choose some other product of interest to them

 Inform students that they will conduct a life cycle analysis for the product selected

 Materials

 Hand-outs:  Background information, Tips to identify the environmental impacts of stuff, Hamburger, French fries, Canned cola

 Library or internet access

 Paper and writing utensil

 Instructions 

 Give students the hand-outs to read as a class or individually

 Have students answer each question on the ‘Tips’ hand-out to the best of their ability, using the library or internet as sources

 Ask students to identify any stage or processes in the product’s life cycle with the greatest environmental impacts

 Students should also identify stages in their product’s life cycle which use the most raw materials or natural capital (or which stages use the most water, energy, land, etc.)

 Evaluation

 Students should identify ways that they may reduce the environmental impacts caused during the product’s life cycle

 Ask students to share their product life cycle with the class

 Students should identify products having the fewest environmental impacts and those have the most environmental impacts created during the life cycle

 Closure

 How can life cycle analysis of a product by used to achieve sustainability?  (This process allows the consumer to identify environmental impacts generated in the product’s life and make decisions based on this information.)

For more information:
For more information on life cycles of everyday items, read Stuff:  The Secret Lives of Everyday Things by John C. Ryan and Alan T. Durning, Northwest Environment Watch, 1997.
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The 7 R’s

Rethink:  To think differently about consumption of resources; considering all options available to them as a consumer, and then choosing the option with the smallest impact.  For example, change from riding in a car to school to riding your bike or walking.  By rethinking the way you travel, you can reduce air pollution and energy required by you everyday.

Reduce:  To use less of a specific item.  An example of resource reduction is using less aluminum in soft drink cans by making them smaller and thinner.

Recycle:  To recover a commodity in order to use it as a raw material for other products.  Examples of recycled materials are paper in recycled newspaper, and aluminum in soft drink cans.  

Re-use:  To use over and over again in the same form.  An example of re-using an item is to use the same lunch box or sack everyday or to rinse and use the same drinking glass over and over.

Redesign:  To design in an alternative way to reduce consumption of resources and improve benefits.  Examples of redesigning are in energy efficient appliances which shut down when not in use (TV’s, VCR’s, or computers) such as those that bear the EPA’s ‘energy star’ logo, and ‘smart appliances’ such as lights that dim automatically when the room is unoccupied.

Regenerate:  To restore to original condition.  An example of regeneration is a tree farm that replaces recently cut areas with new trees.  

Repair:  To fix or restore.  By repairing a broken toaster, we can conserve the resources (such as metals) that were used to manufacture it.

Canned Cola

The life of a canned cola often begins in another country such as Australia or Columbia.  Bauxite ore is strip mined in energy intensive and potentially environmentally damaging process.  40 grams of bauxite is refined to produce 20 grams of aluminum oxide.  A caustic byproduct known as ‘red mud’ is stored in settling ponds.  The refined bauxite, or aluminum oxide, is transported by ship and railroad to a smelter that uses large quantities of energy to break the aluminum from oxygen atoms.  Smelted aluminum (which could be called ‘congealed electricity’ due to the amount of energy required to make it) is made into an ingot and transported to a can production facility.  At this facility, the ingot is rolled, pressed, cut, spun, rinsed, and painted to produce a can.  An aluminum can weighs 15 grams (about 31 cans weigh a pound); 5 grams of a typical can are from recycled cans and scrap, while the remaining 10 grams come from 40 grams of bauxite ore.  A cola manufacturer fills the cans with its cola.  Most cola are 90% water from a local source.  Americans consume about 70 million gallons of cola everyday, and drink more water through these drinks than they do from tap water.  Cola also contains a high amount of corn syrup, which constitutes the second largest use of corn in the country (behind livestock feed).  To complete the cola, a mixture of caffeine, flavorings, and colorings are added to the water and corn syrup.  Filled cans are transported from the bottler to a distributor, and then to a vending machine or store.  The canned cola is purchased from these locations, and consumed.  The finished cola can is either thrown away or recycled.  Recycling eliminates many of the potentially harsh environmental impacts caused by can production because there is no need to mine, refine, and smelt more aluminum.  Throwing the can away results in the production of an entirely new can, starting the life cycle once again.

Alternatives

Recycle more aluminum cans 

Of the 100 billion cans used each year in the U.S., 40 billion are tossed into landfills (which is equivalent to throwing away almost 6000 train cars full of aluminum each year)

French Fries

A 5-ounce serving of French fries requires the following:

The fries come from one 10-ounce potato grown on one-half square foot of farmland in Idaho (a primary producer of potatoes).  Seven and one-half gallons of water are required to produce the potato.  A multitude of pesticides and fertilizers are applied to the potato plants (which often run-off into surrounding watersheds, damaging aquatic life).  Potatoes are harvested by machinery, and transported to a processing plant.  At the plant, the potato is dehydrated, sliced, and frozen by a unit that uses hydrofluorocarbons – some of which escape into the atmosphere and contribute to global warming.  Processing also produces two-thirds a gallon of wastewater per serving of French fries, and potato scrap waste (which may be used in cattle feed).  The frozen fries are hauled by truck to a distributor, and then to a restaurant.  At the restaurant, the fries are fried in corn oil and heated by electricity.  Salt sprinkled on fries is often mined from underground deposits, an energy intensive process.  French fry packaging adds to waste in landfills.  

A typical mouthful of food consumed in the U.S. traveled 1,200 miles to reach your mouth.  Along this journey it requires packaging, energy, roads, bridges, and warehouses – contributing to atmospheric pollution and traffic congestion.

Hamburger

Making a quarter pound hamburger requires the following:

The beef is from a cow grazed on public or private land, and later fed grain in a feed lot.  For every 1.2 pounds of feed the cow consumes, a quarter pound of usable beef is added. Growing grain used for cattle feed may result in erosion of the land.  A quarter pound hamburger results in 1.25 pounds of topsoil loss, from often unsustainable farming practices.  Growing grain is also responsible for much fertilizer use (one quarter of all fertilizer used in the U.S. is applied to feed grain for livestock). The cow consumes much water, and even more water is required to grow the grain used in cattle feed.  About 600 gallons of water are required to produce a quarter pound hamburger.  At the feedlot, cows release large amounts of waste in the form of methane (a greenhouse gas) and manure (which increases nutrient loading in groundwater).  Fully-grown cows are transported to a slaughterhouse, where they are processed.  The meat is frozen and other parts of the cow are used in a variety of products such as animal food, fertilizer, glue, and leather goods.  Frozen beef is transported by truck to a distributor and later sold to a restaurant or grocer.  The frozen hamburger is thawed and then cooked on an electric or gas grill.  The bun, pickles, lettuce, tomato, cheese, and condiments served with the hamburger require additional energy inputs.  Hamburger packaging is thrown into landfills.

T-Shirt

A T-shirt made of 50% cotton and 50% polyester and weighing 4 ounces has the following life:

The cotton for the shirt is grown on 14 square feet of land where it is heavily watered, treated with pesticides, and sprayed with defoliant prior to harvest.  Cotton farming accounts for 10% of the world’s annual pesticide use.  Growing cotton is also responsible for producing large amounts of contaminated run-off.  Cotton is harvested by heavy machinery, and transported to a gin.  After being mechanically ginned, the cotton is transported to a textile mill.  Polyester is produced from hydrocarbons, which are obtained from drilling for oil.  This activity releases hydrocarbons and heavy metals into

the environment.  The hydrocarbon is transported to a chemical refinery, where it is ‘cracked’ and transformed into ethylene and xylene, and then into polyester fiber.  The process of making polyester releases one-quarter of the polyester’s weight in air pollutants, and 10 times its weight in carbon dioxide (a greenhouse gas).  The finished polyester fiber is transported to a textile mill.  At the textile mill, the polyester fiber is combined with the cotton to generate a 50/50 blended thread.  The thread is woven into a fabric that is treated, bleached, and dyed (releasing large amounts of contaminated wastewater). Finished fabric is transported to a factory (usually overseas), and sewn into a T-shirt.  Completed T-shirts are shipped back to the U.S. and sold at a retailer.  Most of the energy and water demands of the T-shirt are the result of laundering it over its lifetime.  The amount of energy to launder the T-shirt ten times is equal to the energy required to make it.  Most of the solid waste generated in the shirt’s life is from laundering as well.  Sewage sludge (dirty scum from wastewater) and detergent packaging piles up in landfills.

Alternatives

To reduce the impacts caused by your T-shirt:

Wash only full loads of laundry

Avoid washing with hot water, it requires more energy and breaks down cotton more quickly than using cold water

Wash clothing only when it needs to be cleaned, not necessarily after every wearing

Use energy efficient washer and dryers

Dry clothing in the sun on a nice day

