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Transporting
Food Waste
LESSON PLAN
This lesson teaches students how transportation
of food and food waste effects the environment.
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ESTIMATED TIME

REQUIRED MATERIALS

50 minutes

• 2 Transporting Food Waste Pre- / Post- Tests per
student (see the assessment tab for this unit at
www.purdue.edu/nature)
• 1 large world map (projection onto a whiteboard
is also suitable)
• 1 Map of the World per student
• Map Activity Pictures
• 1 Food Items and Transportation Methods Table per
group of 4 students
• 1 calculator, paper and pencil per student
• **Optional**: Construction paper and notebook paper
for each student (for optional Food Journal Activity)

TARGET AUDIENCE
3rd - 5th grade students

VOCABULARY
•
•
•
•
•
•

Food miles
Carbon dioxide
Greenhouse gas
Global warming
Food waste
Local food

OBJECTIVES
• Link transportation of food to carbon emissions and
the environment.
• Describe the effects of food waste on carbon emissions.

ACKNOWLEDGEMENTS
This publication is funded in part by the Renewable
Resources Extension Act (RREA)

LESSON STANDARDS
Next Generation Science Standards
MS-ESS3-5
Math
3.OA.A.1
3.OA.A.3
3.OA.C.7
3.OA.D.8
4.OA.A.1
4.OA.A.3
5.OA.A.1
English Language Arts
W.3.1
W.4.1
W.5.2
W.3.2
W.4.2
RF.5.1
RF.3.3
RF.4.1
SL.5.1
RF.3.4
SL.4.1
SL.5.2
SL.3.1
SL.4.2
SL.5.3
SL.3.2
SL.4.3
SL.3.3
W.5.1

purdue.edu/extension
It is the policy of the Purdue University Cooperative Extension Service that all persons have equal opportunity and access to its educational programs, services, activities, and facilities without regard to race, religion, color, sex,
age, national origin or ancestry, marital status, parental status, sexual orientation, disability or status as a veteran. Purdue University is an Affirmative Action institution. This material may be available in alternative formats.

Find out more at

T H E E D U C AT I O N S TO R E

edustore.purdue.edu

August 2020

2

TEACHERS’ NOTES
This lesson teaches students how transportation of food
and food waste affects the environment.

VOCABULARY
• Food mile: a mile over which food is transported.
• Carbon dioxide: a colorless, odorless gas found in
Earth’s atmosphere.
• Greenhouse gas: a gas that contributes to
global warming.
• Global warming: an increase in the earth’s
temperatures widely predicted to occur due to an
increase in the greenhouse effect.
• Food waste: edible food that is thrown away
or discarded.
• Local food: food grown within 350 miles of its point
of purchase or consumption.

THE EFFECTS OF CARBON DIOXIDE ON
THE ENVIRONMENT
Explain this information to students at the start of Activity
2: Calculating Food Miles.
Carbon dioxide, or CO2, is a greenhouse gas. This means
that it collects and forms a bubble around Earth’s
atmosphere, trapping heat from the sun inside the planet.
The more carbon dioxide is produced, the hotter the earth
becomes. This is called global warming. Global warming
has negative effects on fish, wildlife, plants, agriculture and
people all over the world.
Carbon dioxide is naturally produced or emitted when such
organic materials as plants and animals break down. This
naturally produced amount of CO2 does not affect global
warming as much as manmade sources of CO2. These
sources include industry, agriculture and transportation.
Transportation is responsible for approximately 15% of all
global, manmade carbon dioxide emissions. Some
transportation methods are more efficient than others.
Food transported by airplane has a larger impact on the
environment than food transported by ship or truck
because airplanes emit more CO2 per mile per gallon of
fuel than ships or trucks.
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EXAMPLES OF GROUPINGS FOR
FOOD MILES ACTIVITY
One of the most exciting parts of this lesson for students is
Activity 2: Calculating Food Miles. Use this list to assign
groupings of food for each group of students to calculate
the respective food miles.
Group 1: 5 grapes, 2 peaches, 4 beans, 3 lettuce
Group 2: 6 apples, 4 greens, 7 grapes, 10 peaches
Group 3: 3 beans, 9 lettuce, 5 apples, 4 greens
Group 4: 10 grapes, 3 peaches, 6 apples, 8 beans
Group 5: 6 lettuce, 3 greens, 5 grapes, 7 peaches
Group 6: 3 beans, 2 peaches, 8 apples, 5 greens

NOTES FOR ACTIVITY 2: CALCULATING
FOOD MILES
To determine the amount of CO2 emitted, each student will
first multiply the number of a certain food item they have
by the number of miles traveled by that food. (See the Food
Items and Transportation Methods Table.) This number will
tell them the total amount of miles traveled by their food.
They will then multiply the number of miles traveled by the
amount of CO2 emitted per mile by that food. (See the
Food Items and Transportation Methods Table.) This gives
the student the total amount of CO2 emitted for their “5
grapes” or whatever amount of food they have. When all
members of the group have completed their individual
work, they will add their individual CO2 emissions together
to calculate the total amount of CO2 emitted by their
group’s picnic.
For vehicle transportation (challenge food): Teachers
should provide students a miles per gallon rate for their
vehicle. Students should divide miles traveled by the miles
per gallon rate. This will give the number of gallons the
vehicle used to transport their food item. The number of
gallons is then multiplied by the CO2 per gallon rate to
equal the total CO2 emissions. See Calculating Food Miles:
Example Problems below.

Eating local food is one way to reduce CO2 emissions
caused by food miles. This is because local foods are
transported with fewer food miles; they do not travel as far.
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Calculating Food Miles: Example Problems

Non-Challenge Food

Challenge Food

2,143 miles per grape
2 grapes
x
4,286 total miles traveled for grapes

x

x

4,286.000 total miles
0.251 kg of CO2 emitted per mile
1,075.786 total CO2 emitted for travel of grapes

766 miles per bean
2 beans
1,532 total miles traveled for beans
Give rate for gas mileage: 15 miles per gallon
1, 532 total miles ÷ 15mpg = 102.133 gallons used for
transportation

102.133000 gallons
x 8.910000 kg of CO2 emitted per gallon
910.00503 total kg of CO2 emitted for travel of beans

TABLE 1: Food Items and Transportation Methods Table
Food

Average Miles Traveled
from Farm to You

Transportation
Method

Average CO2
Emission

Grapes

2,143

Air

0.251 kg per mile

Peaches

1,674

Railway

0.185 kg per mile

Lettuce

2,055

Air

0.251 kg per mile

Apples

1,555

Railway

0.185 kg per mile

Challenge Foods
Beans

766

Vehicle

8.91 kg per gallon

Greens

889

Vehicle

8.91 kg per gallon
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RESOURCES
Calculating Food Miles:
Kim, B., and R. Neff. 2009. Measurement and communication of greenhouse gas emissions from U.S. food consumption via
carbon calculators. The Johns Hopkins Center for a Livable Future, Johns Hopkins School of Public Health.		
Elsevier B.V. All Rights Reserved. https://www.jhsph.edu/research/centers-and-institutes/johns-hopkins-center-for-alivable-future/_pdf/research/clf_reports/kim_neff_carbon_calculators.pdf
Center for Urban Education About Sustainable Agriculture (CUESA). 2016. How Far Does Your Food Travel to Get to Your
Plate? CUESA. (http://www.cuesa.org/learn/how-far-does-your-food-travel-get-your-plate).
Vermeulen, S. J., Campbell, B. M. & Ingram, J. S. I. 2012. Annual Review of Environment and Resources 37:195–222.
Background Information on Food Waste:
Buzby, J. C. and Jeanine Bentley. 2016. Food Availability (per Capita) Data System. USDA. http://www.ers.usda.gov/dataproducts/food-availability-(per-capita)-data-system/loss-adjusted-food-availability-documentation.aspx.
Environmental Protection Agency (EPA). 2010. Methane and Nitrous Oxide Emissions from Natural Sources. U.S. EPA,
Washington, DC, USA. (https://www3.epa.gov/climatechange/ghgemissions/gases/ch4.html).
Gunders, D. 2012. Wasted: How America is Losing up to 40% of its Food from Farm to Fork to Table. Natural Resources
Defense Council (NRDC). (https://www.nrdc.org/resources/wasted-how-america-losing-40-percent-its-foodfarm-fork-landfill).
Gustavsson, J., C. Cederberg, U. Sonesson, R. van Otterdijk, and A. Meybeck. 2011. Global Food Losses and Food Waste.
Food and Agriculture Organization of the United Nations. (http://www.endfoodwastenow.org/index.php/resources/facts).
Stop Food Waste.ie. 2009. Why Do We Waste Food? EPA. Cork Institute of Technology. (http://www.stopfoodwaste.ie/
food-we-waste/why-we-waste-food/).
Background Information on CO2 Emissions:
Center for Biological Diversity. Transportation and Global Warming. (http://www.biologicaldiversity.org/programs/climate_
law_institute/transportation_and_global_warming/).
DeWeerdt, S. 2016. Is Local Food Better? World Watch Magazine 22(3). (http://www.worldwatch.org/node/6064).
Food Miles and Carbon Dioxide. Food for a healthy planet. 2006. (http://climatechoices.co.uk/pages/food3.htm).
NRDC. 2007. Food miles: How far your food travels has serious consequences for your health and the environment. NRDC.
(https://foodhub.org/files/resources/Food%20Miles.pdf).
Related Resources:
See the Food Waste and Natural Resources unit and What a Waste of Food! unit on the Nature of Teaching site
(www.purdue.edu/nature) for more information on food waste throughout the food production system. See the Food Waste
and the Environment unit (www.purdue.edu/nature) for more information on how food waste affects water, climate change
and wildlife.
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ACTIVITY ICONS
Use these icons — located at the top of each lesson plan — to indicate the disciplines to which certain activities belong. These disciplines include:

ACTIVITY 1
READING

WRITING

MATH

SCIENCE

STEM

(science, technology, engineering, math)
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STEAM
PLAN
(science, technology, engineering, art, LESSON
math)

PROCEDURE
1.
2.
3.
4.

5.
6.
7.

Have students complete the Transporting Food
Waste Pre-Test.
Guide students through Activity 1: Mapping Food.
Explain that students will now use this knowledge of
food coming from all over the world to determine the
impact of food transportation on the environment.
Provide students with background information on the
effects of carbon dioxide on the environment. (See
Teachers’ Notes). Introduce the terms carbon dioxide,
greenhouse gas and global warming. **Optional:**
Have students watch this video on global warming
(Climate Change According to a Kid):
https://www.youtube.com/watch?v=Sv7OHfpIRfU&fe
ature=youtu.be
Guide students through Activity 2: Calculating
Food Miles.
Introduce the term food waste.
Explain to students that food waste is costly because
transporting more food than necessary produces extra
emissions. Using resources and creating emissions to

8.
9.

produce and transport food that is not eaten can be
related to studying for many days for a big test and
then oversleeping and missing the test. Many
resources and hours are required to prepare for the
test, but those resources were wasted in the end.
However, the waste from food production causes
much larger consequences than missing one test.
Food waste leads to increased CO2 emissions that
increase the effects of global warming, which affects
wildlife, fish, plants, agriculture and humans. Ask
students how we can reduce our CO2 emissions and
combat global warming. Remind students that one
way they can combat CO2 emissions is by encouraging
their parents to buy local food at places like farmers’
markets or in grocery stores when the food is labelled
“local.”
Have students complete the Transporting Food
Waste Post-Test.
Guide students through the Optional Extension
Activity: Food Journal.

ACTIVITY 1: MAPPING FOOD
Procedure
1.
2.
3.
4.

Display a world map in the classroom so
students can view it from anywhere in the room.
Explain to the students that their mission is to
use the map to determine the source of different
food items.
Explain how the United States imports common
foods from all over the world.
Divide students into six groups of differing
abilities. Provide each group with one food
picture from the Map Activity Pictures and each
student with one Map of the World. Have
students discuss within their groups where they
think the source of their food is located. Have one

5.

student from each group place their food on the
class world map in the spot from which they
believe it originates. This can be done with tape
or Velcro.
After each group places its food, move the foods
to show the students the actual origins. (See
Answer Key for Mapping Food Activity.) Have
students write in where each food comes from on
their individual Map of the World. Assist students
with writing the food words as needed.
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ACTIVITY 2: CALCULATING FOOD MILES
Procedure
1.

Before this activity: Determine what food groupings
you will use and calculate the food miles and carbon
emissions for these food groupings.
(See Teachers’ Notes.)
Separate the students into groups of four with differing
math abilities.
Introduce the term food miles. (See Teachers’ Notes.)
Give each group of students a Food Items and
Transportation Methods Table. Have them refer to this
table for this activity.
Assign each group a food grouping. (See Examples of
Food Groupings for Food Miles Activity in Teachers’
Notes.) When dividing the students into groups,
explain to them that they are on a picnic. The foods
you assign them are in their picnic basket. Have each
student within each group take individual responsibility
for calculating the food miles for a certain food (e.g.,
one student calculates food miles for the grapes,
another for the beans, etc.). Consider each food item to
have traveled separately from the others for the sake of
this activity. For example, calculate each of the five
grapes as if they all flew separately on
different airplanes.

2.
3.
4.
5.

6.

7.
8.

Have each group calculate how much CO2 their “meal”
generated to get the food from its country of origin to
their plate to eat. (See Notes for Activity 2: Calculating
Food Miles in the Teachers’ Notes.) Encourage
students with higher math abilities to assist struggling
students. **For younger students**: It may be
necessary to calculate the food miles on the board
as a class.
Have one student from each group write the total CO2
emitted from their picnic on the board.
Explain to students that the average person’s diet
contributes 2,545 kg of CO2 to the atmosphere each
year. On average, this is 7 kg of CO2 emissions a day
from their meals (Kim and Neff, 2009). These emissions
come from growing, packaging and transporting the
food. When food is wasted, these emissions are
for nothing.

OPTIONAL EXTENSION ACTIVITY
Procedure
1.
2.

3.

Have the students prepare a food journal using
construction paper and notebook paper.
Students will record in their journals everything they
eat at each meal: breakfast, lunch, dinner and
snacks for one week. Students will also record how
much food from each of their meals they threw away
in the trash.
At the end of the week, ask students to reflect and
discuss their food waste tendencies, what impacts
food waste can have on the environment and how
they could reduce their food waste.

For your discussion**: It is important to remember
not to make students feel bad for wasting food, but
for them to be aware of their habits and to think of
ways to waste less food.
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