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I \or many of us, eating
requires little thought,

preparation or time
thanks to modern food
technologies. We can
quickly nourish ourselves
with fast food, frozen
entrees and processed
snacks that minimally
disrupt our daily lives.
We quickly feel the effect
of a satisfied appetite,
but less obvious are the
environmental impacts of food and agriculture. Recent
books such as Michael Pollan’s The Omnivore’s Dilemma
raise questions about the potential for a better food
system!. Further, the implications of global climate
change raise concern about the carbon footprint of food.
This factsheet will examine the most recent scientific
assessments of food and climate systems to help clarify
how we can make intuitive and climate-friendly food
choices.

The flow of food

Researchers use the word foodshed to describe the
inputs for growing, moving and storing food for a specific
seographic area”. (The concept is similar to that of
“watershed,” the region drained by a river or other body
of water.) Figure 1 shows foodsheds in the upper Midwest
region, including foodsheds for the Detroit, Grand Rapids
and Chicago metropolitan areas. Economics (patterns

of trade) and ecology (land used in the production and
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transportation of food)

both determine the range

of these regions. Foodsheds
highlight the flow of food
from the farm to the dinner
table’. The foodshed
concept can help us imagine
the global food system

in which the food we eat
comes from locations across
the country and the world.
Much of the energy that
goes into foodsheds comes
from burning fossil fuels, which contributes to greenhouse
gas emissions that can warm our planet.

The food system is multifaceted

Our food system is a network of people, processes and
technologies that work together to provide the food we
eat. It often includes the farmer, processing plant, delivery
truck, sales clerk, consumer and others in between®.

All aspects of the food system have impacts on the
environment. Scientists use life cycle assessment (LCA)
to understand as much as possible about a food system’s
environmental impacts®. For example, an LCA of sweet
corn would take into account not only the energy used

to manufacture the fertilizer used to grow the crop but
also the environmental impact of that fertilizer on nearby
watersheds. By analyzing the entire life cycle of food
products, we can better see the connections between food
and the environment. The next few pages will focus on the
greenhouse gas emissions from food systems.
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Figure 1: This map shows a satellite photo and foodshed model of the upper Mississippi region. This foodshed model shows the
amount of farmland needed to feed the major metropolitan areas on the map. The pink areas are urban areas, the yellow
areas are part of the urban foodshed, and the green areas are prime farmland (figure from Schuble, Bowen and Martin,

20119).

Greenhouse gas emissions
and food systems

Greenhouse gas (GHG) emissions are produced in the
growing, processing, packaging, transportation, sale and
consumption of food. Three main greenhouse gases —
carbon dioxide, methane and nitrous oxide — are emitted
from processes in the food system, such as nitrous oxide
release from the soil”. The persistence — how long the gas
is active — and impact of these GHGs in the atmosphere

is called the global warming potential. Methane, which
persists in the atmosphere for a shorter period than
carbon dioxide but absorbs more heat, has a greater
overall impact than carbon dioxide. Of the three gases,
nitrous oxide has the highest global warming potential.

A similar measure of global warming impact is the carbon
footprint of food (also known as CO,e: carbon dioxide
equivalent). A carbon footprint is the total amount of
greenhouse gas emissions from a specific unit of food®.
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Food consumption accounts for about 15 percent of GHG
emissions per person in the United States’. Within the
food system are certain “hot spots” of GHG emissions that
we can work to reduce!’.

* Growing food: Agriculture alone — meaning all
processes on the farm but not beyond it — creates about
6 percent of the total U.S. GHG emissions!!. Though
we can make educated estimates, the variety of food
products and consumption in the United States makes it
difficult to determine exact numbers on GHG emissions
from agriculture. Production accounts for the majority of
GHG emissions in agriculture, mostly from soil microbial
processes and manure!!. Burning fuel to power farm
equipment emits carbon dioxide®. Fertilizer is a major
source of nitrous oxide emissions, which escape from the
soil into the atmosphere®.

Transporting food to markets: The chain of
transportation within the food system is called “food
miles,” or the average distance that food travels from

the farm to your fork. According to the Leopold Center,
produce traveling to the upper Midwest from production
centers across the continental United States travels an
average of 1,500 miles'?. Transportation of food accounts

for about 11 percent of the GHG emissions from the
food system!®. Experts suggest that technological and

infrastructural changes could help reduce emissions
14

from transportation

From farm to fork: Food consumption is the second
largest GHG impact of households™. The energy used
for refrigeration results in one of the main GHG effects
from food production. Some products require constant
refrigeration as soon as they leave the farm. Wasted food
also wastes the energy and subsequent GHG emissions
used to produce it. Meat that is discarded in retail,
industry and the home accounts for 20 percent of the
total GHG emissions of meat production'®. (Ways to
reduce emissions from the home are discussed below.)

The relative GHG emissions from these three parts of

the food system depend on the type of food. Livestock

and meat production tend to have higher greenhouse gas
emissions than plant-based production'® (Figure 2). A
significant portion of the total emissions from plant-based
proteins such as lentils and dry beans comes from cooking
and storage in the home; however, as shown in Figure 2,
the total emissions from lentils are approximately 1/30
those of beef on a per-kilogram basis.
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Figure 2:

This chart shows foods and their
GHG emissions based on data
for U.S. food production, energy
use and food imports (for lamb,
salmon and some cheese)16.
Most foods have the highest GHG
emissions during the production
phase, but some plant-based
foods have relatively higher
emissions from transportation,
cooking and waste. These
measurements are based on

the food weight (in kilograms,
based on the fresh weight for
vegetables and dry weight of
lentils and beans) and the amount
of emissions in carbon dioxide
equivalents (CO,e). (Figure
adapted with permission from
Hamerschlag, 201 116.)
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Going local

Buying local has gained interest as a consumer food
choice. Definitions of local food vary'”: some consumers
consider a product local if it comes from their state, others
within a certain radius from their home, and some only
if they have consistent and direct social interactions with
the farmer”. The 2008 Food, Conservation and Energy Act
(also known as the Farm Bill) defines “local” as a product
that travels less than 400 miles'®. Local food is not
necessarily lower in GHG emissions because food miles
are only a small portion of overall emissions from food®?.
Some local options, such as community gardens, farms
and greenhouses, and community-supported agriculture,
offer social and economic benefits to consumers>:
e Purchasing food locally helps strengthen the state’s
economy.

¢ Local food may be fresher than food shipped from
out-of-state.

¢ Buying local foods such as heirloom fruits and vegetables
can help maintain genetic diversity in our plant-based
foods.

¢ Local food business initiatives help strengthen
communities.

Who grows your food and how?

The miles that food travels are just one aspect of local
food systems. For example, asparagus labeled “Michigan-
grown” does not tell us anything about how that asparagus
was grown. Even though the asparagus was grown locally,
its GHHG emissions depend in part on other practices

such as whether pesticides and fertilizers were applied
efficiently and sustainably. Knowing your farmer and
asking meaningful questions is a great way to obtain
information on how your food was raised and transported.
When consumers and producers interact directly, there is
opportunity for open dialogue on sustainability practices
Does your farmer use synthetic fertilizers? Does he or
she try to reduce fuel usage on the farm?® Does he or she
do on-farm composting and apply the compost onto farm
fields? Strike up a conversation with your farmer, and you
might be surprised how much you can learn.
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Figure 3: Fresh Michigan strawberries available at a farmers’ market
in llinois. (Photo courtesy of Paul Goyette, 2007°%)

Limiting your carbon footprint
on a budget

Fresh and local foods are often perceived as expensive
and inconvenient. Though this may be true in some
circumstances, consumers have many economical ways to
choose foods with smaller carbon footprints.

¢ Plan meals and shopping trips. If you buy what you need
for the week, you will be less likely to eat out or make an
unnecessary trip.

e Purchase only what you know you will eat.

e To save time and fuel, plan your trips to farmers’ markets
and farm stands so they fit in with other shopping trips.

e See if there is a farmers’ market or food co-op on your
bus route.

¢ If you are enrolled in Michigan’s food assistance program
(SNAP), did you know you are eligible to participate in
the Double Up Food Bucks program? Spend money at
a participating farmers’ market and the program will
match what you spent up to $20. More information can
be found at www.doubleupfoodbucks.org.

e Purchase food that has been minimally packaged —
packaging consumes additional energy'®. For example, if
you are at the grocery store and need to choose between
a potato that has been individually wrapped and an
unwrapped potato, choose the unwrapped one.
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¢ Reduce, reuse and recycle food packaging.

e Limit your consumption of out-of-season produce. Wait
for summer to enjoy those Michigan-grown strawberries!
Instead, take a bite of a fresh peach or pear during the
fall or an apple during the winter.

Learn to cook and prepare dry beans and lentils. These
foods are relatively inexpensive and high in nutrients.

Eat more raw foods or foods that haven’t been processed
to reduce energy use. Uncooked and unprocessed foods
such as fruits and vegetables can be less expensive per
serving than processed foods!”.

Cook for multiple people or make several servings of
food at once. Leftovers are convenient and save energy!

If you have open yard space, consider composting your
food scraps and using the compost to start or improve a
garden.

Backyard gardeners and residents with lawns should be
aware of the environmental impact of fertilizer and apply
it properly.

Consider splitting a community-supported agriculture
(CSA) share with a friend or family member. To become
a member of a CSA, you will pay one price at the
beginning of the season and in return receive a weekly
share of fresh produce from your farmer.

Some local farms and greenhouses offer work-share

programs where individuals exchange a few hours of
labor a week for a CSA share. For those living near a
farm, this a great option to get your hands dirty each
week while receiving fresh food at no monetary cost.

Major lifestyle changes, such as eating a healthy,
balanced diet high in fruits and vegetables and whole
srains®” and eating the minimum number of calories that
your lifestyle requires, may have a greater overall impact

on GHG emissions than other consumer decisions'> .

Challenges to accessing
sustainable local food

Local and fresh food has become more widespread over
the past decade, but many people still do not have access
to these options. “Food desert” is a term used to describe
an area that lacks grocery stores, farmers’ markets, CSA
membership or other fresh food sources®!. For people

living in food deserts, food options are very limited. A
2006 study on the impact of food deserts on public health
in Chicago found a direct link between food deserts and
significant health problems®!. Access to sustainable,
healthy food is not just an environmental issue but a
public health issue as well. Community organizations have
recently worked to expand food choices in these areas.
For example, some gas stations and convenience stores
have started to carry fruits and vegetables. Organizations
in Detroit have collaborated to initiate the Detroit Food
Justice Task Force to address food justice issues®?. “Farm-
to-school” programs connect K-12 schools with local farms
to bring healthy lunch options to students®. You can

get involved at the grass-roots level by contacting your
local MSU Extension office or farm-to-school coordinator,
or having conversations with community members and
finding organizations working on food issues.

As the effects of climate change challenge our planet,

it is crucial to reduce our collective environmental
impact. Following the suggestions above and purchasing
sustainably grown local food may help reduce your
greenhouse gas emissions while supporting Michigan’s
economy.

Online resources for finding
local food sources

There are a number of ways to purchase fresh food while
supporting your local economy. The following resources
are useful tools for locating farmers in your area:

e www.LocalHarvest.org
Local Harvest is an advanced search tool that allows you
to locate sustainably grown food in your area.

¢ http://search.ams.usda.gov/farmersmarkets/
The U.S. Department of Agriculture maintains a database
of farmers’ markets across the country where you can
search for nearby farmers’ markets.

¢ www.mifma.org/find-a-farmers-market
The Michigan Farmers Market Association allows users
to search for farmers’ markets in their area by city,
county or day of the week that markets are held.
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¢ www.michiganfarmfun.com
The Michigan Farm Marketing & Agri-Tourism
Association and Farm Bureau Insurance of Michigan
produce an annual directory of agricultural offerings
statewide. Visit the Web site to access the most recent
directory.

This factsheet was reviewed by Laura DeLind, PhD and
Philip Howard, PhD. Publication of this factsheet was
supported by GISER, Graduates in Integrative Society
and Environment Research, at Arizona State University.
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