
Washington Apple Supply Chain

Adapted, with permission, from Discovering the Food System. www.hort.cornell.edu/foodsys/. 
Photo credit: Apple and Pear Australia Ltd. Flickr. Creative Commons CC-BY 2.0.

Composting
Discarded apples can be 
composted and used to 
help more apples grow

Disposing
Throughout the life cycle, 
some apples and parts of 
apples are discarded

Consuming
Apples are eaten

Preparing
Apples can be eaten 
whole, added to salads, 
cooked in pies, etc.

Retailing
Apples are sold in a 
variety of stores

Packaging
Packaging depends on 
how the apples are 
processed, if at all

Processing
Some apples may be 
canned or made into 
applesauce, pie filling, etc.

Distributing
Apples are transported up 
to thousands of miles in 
refrigerated trucks

Packing
Apples are sorted and 
packed into 40-pound 
cartons

Washing, grading, 
waxing
A wax coating helps 
keep apples crisp

Harvesting
Apples are picked by 
hand

Growing
Apples grow on trees in 
orchards



Poultry producingPoultry feed 
processing

Chick hatchery 
producing

Soy harvesting

Corn harvesting

Fish harvesting

Distribution steps not shown. Adapted from Pelletier N. Environmental performance in the US broiler poultry sector: Life cycle energy use and greenhouse gas, ozone depleting, acidifying and eutrophying
emissions. Agricultural Systems, 2008; 98, 67-73. Photo credit: Farm Sanctuary. www.farmsanctuary.org.

Soy growing

Corn growing

Broiler Chicken Supply Chain

This example represents  the 
prevailing industrial model of 
poultry production in the U.S.  



Distribution steps not shown. Adapted from Pelletier N. Environmental performance in the US broiler poultry sector: Life cycle energy use and greenhouse gas, ozone depleting, acidifying and eutrophying
emissions. Agricultural Systems, 2008; 98, 67-73. Photo credit: Farm Sanctuary. www.farmsanctuary.org.

Broiler Chicken Supply Chain (continued)

In this example, the chicken is minimally 
processed. Foods such as chicken nuggets 
would require additional processing steps.

ConsumingPreparingRetailingProcessing



Photo credits: Carl G. von Iwonski. John Mack Farragher. Yeoman farm families. One Out of Many: A History of the American People, Pearson. 2011.
Dan Davison. John Deere combine and tractor at work. Wikimedia Commons. Creative Commons CC BY 2.0.

Farms, Then and Now



Agriculture
Timeline

Photo credit: Grave chamber of an Egyptian public official, circa 1250 BCE. Photo public domain.



194,000 BCE

Earliest evidence of 
Homo sapiens

For the vast majority of human history, food was 
acquired through hunting and gathering. Some 
peoples, such as the San (pictured), still follow a 
hunter-gatherer lifestyle. 

Photo credit: Dietmar Temps, 2010. Creative Commons CC BY-NC-SA 2.0.



Earliest evidence of 
agriculture

The shift to agriculture is believed to have 
occurred independently in several parts of the 
world, including the Fertile Crescent (pictured), 
a region in the Middle East that cradled some of 
the earliest civilizations.

11,000 BCE

Image credit: Goran tek-en. Wikimedia Commons. Creative Commons CC BY-SA 3.0.



6,000 BCE

Photo credit: Maler der Grabkammer des Menna. Wikimedia Commons. Public domain.

Most species of 
farm animals 
domesticated



5,000 BCE

Agriculture practiced on 
every major continent 
except Australia 



1900s

Widespread adoption of 
industrial agriculture

Synthetic nitrogen fertilizers (pictured), introduced 
in the 1900s, have been credited with providing the 
lion’s share of the world’s food over the 20th

century. Pesticides and monocultures are also 
hallmarks of industrial agriculture.

Photo credit: Lynn Betts, USDA Natural Resource Conservation Service.



Ecological Impacts

Potential ecological impacts of 
industrial crop production:

● Soil erosion

● Decrease in bee populations

● Emergence of pesticide-
resistant weeds

● Aquatic dead zones

● Depletion of phosphorous 
and fossil fuels

● Depletion of groundwater

The 1930s Dust Bowl demonstrated the devastating potential of soil erosion.  
See the Crop Production primer for details. Photo credit: NOAA, 1935. Public domain.



Average per capita 
availability of animal 
products, 2009

Global Animal Product Consumption

Data source: U.N. Food & Agriculture Organization. FAOSTAT. 2013.



Photo credit: Farm Sanctuary. www.farmsanctuary.org.

Chickens raised for meat



Photo credit: Jeff Vanuga, USDA Natural Resources Conservation Service.

Hogs



Photo credit: Farm Sanctuary. www.farmsanctuary.org.

Laying hens



Beef cattle on feedlot

Photo credit: Michael Milli, CLF.



Animal Product Prices, 1950-2000

*Per pound, **Per half gallon, ***Per dozen. Data source: USDA Economic Research Service.



Seafood Production
About 400 tons of mackerel 
caught in a purse seine (a type of 
net) in Chile.

Most global seafood harvests use 
gigantic nets that are pulled 
through the water or along the 
sea floor.

Photo credit: C. Ortiz Rojas, 1997. NOAA Photo Library.



Separating shrimp from bycatch. 

In the shrimp harvesting industry, 
only 5 percent of what some 
trawlers catch is actually shrimp, 
and the rest is bycatch. 

Source: Davies RWD, Cripps SJ, et al. Defining and estimating global marine 
fisheries bycatch. Mar. Policy 2009;33(4):661-672.

Photo credit: National Oceanic & Atmospheric Adminstration, 1969. 
NOAA Photo Library. 

Seafood Production



Source: NOAA Fisheries Posts Statistical Report Card for U.S. Fisheries in 2011. 
NOAA Fish. 2012.

Photo credit: American Museum of Natural History, 2009. Creative Commons 
CC BY-NC-SA 2.0. https://creativecommons.org/licenses/by-nc-sa/2.0/

Seafood Production
Shrimp farms in Vietnam.

In 2011, the U.S. imported 91 
percent of its seafood.



Seafood Production
On this Australian farm, oysters 
are raised in submerged bags 
attached to poles.

Photo credit: Saoysters, 2009. Wikimedia Commons. Creative Commons 
CC BY 3.0. https://creativecommons.org/licenses/by/3.0/deed.en



Seafood Safety
These guidelines are designed to 
protect children and pregnant 
people. 

Source: U.S. Environmental Protection Agency.

Image credit: Bretwood Higman, 2009. Creative Commons CC BY 3.0. 
https://creativecommons.org/licenses/by/3.0/deed.en



Sustainable

Photo credit: Adi.simionov. Batad rice terraces. Wikimedia Commons. Creative Commons CC BY-SA 3.0.

▪ Ecologically sound 

▪ Economically viable 

▪ Socially just 



Efficiency

Photo credit: Scot Nelson. Composting at a Kona coffee farm: turning the pile. Flickr. Creative Commons CC BY-SA 2.0.

Agroecology recycles and 
reuses resources whenever 
possible, just as natural 
systems continually recycle 
rainfall and organic matter.

Composting (pictured) recycles organic 
matter, converting waste into fertilizer to 
help crops grow. 



Self-sufficiency

Photo credit: Chris Devaraj. Palouse hills, Washington. Wikimedia Commons. Creative Commons CC BY 2.0.

Agroecology requires 
minimal inputs beyond what 
Nature already provides 
(sunlight, soil, water, and 
biodiversity).

Dryland farming (pictured) relies exclusively 
on rainwater and soil moisture.



Photo credit: Anna Frodesiak. A small vegetable farm in rural Hainan Province, China.  Public domain.

Diversity

Agroecology makes use of 
many different species of 
plants and animals on the 
same farm, and benefits 
from their interactions.

Growing a variety of different crops 
(pictured) and rotating them over time helps 
control pests.



Resilience

Photo credit: Tim McCabe. Contour farming. USDA Natural Resources Conservation Service. 

Agroecology can better 
withstand and recover from 
shocks like floods, 
hurricanes, and droughts.

Contour farming (pictured) can help reduce 
soil erosion during heavy storms. 



U.S. Food System 
Greenhouse Gas 
Emissions 

Photo credit:  Jeff Vanuga, USDA Natural Resources Conservation Service.

Data source: Weber CL, Matthews HS. Food-miles and the relative climate impacts of food choices in the United States. Environ Sci Technol. 2008;42(10):3508-3513.



Photo credit: Leo Horrigan, CLF.

Data source: USDA, Economic Research Service using data from USDA, National Agricultural Statistics Service, Citrus Fruits 2010 Summary and Noncitrus Fruits and Nuts 2010 Preliminary Summary.

Top U.S. States 
in Fruit Production

California harvests about 
half of U.S. fruit. 

Florida harvests almost 
one-fifth of U.S. fruit.
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Test your brand recognition

How many companies and products can you 
identify based on just a piece of their logo?
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Annual spending by 
U.S. food and beverage 
manufacturers on 
advertising in 1997
(the last year industry-
wide data were openly 
available) 

Source: Gallo A. Food Advertising in the United 
States. In: America’s Eating Habits: Changes 
and Consequences. USDA Economic Research 
Service; 1999:173-180.

Food Advertising Spending



Photo credit: Michael Milli, CLF.

U.S. food waste, in 
billions of pounds, 2010

Waste by 
Food Group

Data source: Buzby JC, Wells HF, Hyman J. The Estimated Amount, Value, and 
Calories of Postharvest Food Losses at the Retail and Consumer Levels in the 
United States. USDA ERS; 2014.



Landfills

Food represents the 
single largest component 
(21%) of solid waste in 
landfills and incinerators. 

Photo credit : Andrea Westmoreland, 2008. Wikimedia Commons. Creative Commons CC BY-SA 2.0 . http://creativecommons.org/licenses/by-sa/2.0/deed.en

Source: U.S. Environmental Protection Agency. 
Reducing Food Waste for Business. 2014.



Photo credit: Michael Milli, CLF.

Food Recovery 
Hierarchy

United States Environmental Protection Agency. 
https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy


